
UPS CampusShip: View/Print Label
 

 


1. Ensure there are no other shipping or tracking labels attached to your package.  
Select the Print button on the
print dialog box that appears. Note: If your browser does not support this function select Print from the File menu to
print the label.




2. Fold the printed label at the solid line below.  
Place the label in a UPS Shipping Pouch. If you do not have a pouch,
affix the folded label using clear plastic shipping tape over the entire label.




3. GETTING YOUR SHIPMENT TO UPS

Customers with a Daily Pickup
Your driver will pickup your shipment(s) as usual.


Customers without a Daily Pickup
Take your package to any location of The UPS Store®, UPS Access Point(TM) location, UPS Drop Box, UPS
Customer Center, Staples® or Authorized Shipping Outlet near you. Items sent via UPS Return Services(SM)
(including via Ground) are also accepted at Drop Boxes.
To find the location nearest you, please visit the Resources
area of CampusShip and select UPS Locations.
Schedule a same day or future day Pickup to have a UPS driver pickup all your CampusShip packages.
Hand the package to any UPS driver in your area.

UPS Access Point UPS Access Point UPS Access Point
CVS STORE # 972 CVS STORE # 7232 TOWN LINE GENERAL STORE
555 WASHINGTON ST 689 DEPOT ST 450 E CENTER ST
SOUTH EASTON ,MA 02375 NORTH EASTON ,MA 02356 WEST BRIDGEWATER ,MA 02379

   
FOLD HERE
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SITE NUMBER: CT5448
SITE NAME:  MANCHESTER CENTRAL

AT&T

45 BEECHWOOD DRIVE TEL:  (978) 557-5553
NORTH ANDOVER, MA 01845 FAX: (978) 336-5586

500 ENTERPRISE DRIVE, SUITE 3A
ROCKY HILL, CT 06067

SITE NUMBER: CT5448

SITE NAME: MANCHESTER CENTRAL

FA CODE: 10071105

PACE ID: MRCTB042109 & MRCTB042106

PROJECT: LTE 6C_7C 2021 UPGRADE
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SHEET NO. DESCRIPTION REV.
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UNDERGROUND SERVICE ALERT
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PROPOSED RRUS DETAIL

PROPOSED LTE ANTENNA
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GROUND BAR - DETAIL (AS REQUIRED)

GROUND WIRE TO GROUND BAR CONNECTION DETAIL
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RF PLUMBING DIAGRAM
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April 14, 2021 (Rev.2)  
March 31, 2021 (Rev.1)  
October 9, 2019 
 

  
 
Centerline Communications 
750 West Center Street, Suite #301 
West Bridgewater, MA 02379 
 
RE: Site Number:  CT5448 (LTE 6C/7C) 

FA Number:  10071105 
PACE Number:  MRCTB042109 
PT Number:  2051A0Q8QD 
Site Name:    MANCHESTER CENTRAL  
Site Address:  239 Middle Turnpike East 

Manchester, CT 06040 
 

To Whom It May Concern: 
 
Hudson Design Group LLC (HDG) has been authorized by Centerline Communications to perform a mount 
analysis on the existing AT&T antenna/RRH mount to determine their capability of supporting the following 
additional loading: 
 

 (3) 800-10121 Antennas (54.5”x10.3”x5.9”– Wt. = 47 lbs. /each) 
 

 (2) OPA-65R-LCUU-H6 Antennas (72.0”x14.8”x7.4” – Wt. = 73 lbs. /each) 
 

 (4) OPA-65R-LCUU-H8 Antennas (92.7”x14.4”x7.0” – Wt. = 88 lbs. /each) 
 

 (3) RRUS-32 B30 RRH’s (27.2”x12.1”x7.0” – Wt. = 60 lbs. /each) 
 

 (3) RRUS-32 B66A RRH’s (27.2”x12.1”x7.0” – Wt. = 60 lbs. /each) 
 

 (3) RRUS-11 B12 RRH’s (19.7”x17.0”x7.2” – Wt. = 51 lbs. /each) 
 

 (3) 4478 B5 RRH’s (18.1”x13.4”x8.3” – Wt. = 60 lbs. /each) 
 

 (3) RRUS-12 B2 RRH’s (20.4”x18.5”x7.5” – Wt. = 58 lbs. /each) 
 

 (3) A2 Modules (16.4”x15.2”x3.4” – Wt. = 22 lbs. /each) 
 

 (6) LGP21401 TMA’s (14.4”x9.0”x2.7” – Wt. = 19 lbs. /each) 
 

 (3) Squid Surge Arrestors (24.0”x9.7” Φ – Wt. = 33 lbs. /each) 
 

 (1) NNH4-65B-R6 Antenna (72.0”x19.6”x7.8”– Wt. = 82 lbs.) 
 

 (2) NNH4-65C-R6 Antennas (96.0”x19.6”x7.8”– Wt. = 102 lbs. /each) 
 

 (3) RRUS-E2 B29 RRH’s (20.4”x18.5”x7.5”– Wt. = 53 lbs. /each) 
 

 (3) B14 4478 RRH’s (18.1”x13.4”x8.3” – Wt. = 60 lbs. /each) 
 

 (1) Squid Surge Arrestors (24.0”x9.7” Φ – Wt. = 33 lbs. /each) 
 
*Proposed equipment shown in bold. 

 
No original structural design documents or fabrication drawings were available for the existing mounts. 
HDG’s subconsultant, ProVertic LLC, conducted a survey climb and mapping of the existing AT&T antenna 
mounts on May 15, 2019. 
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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 2015 with 2018 
Connecticut State Building Code, and AT&T Mount Technical Directive – R13.   
 

 HDG 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 N of the Connecticut State Building Code, the 
max basic wind speed for this site is equal to 135 mph with a max basic wind speed with ice of 50 
mph and a max ice thickness of 1.5 in.  An escalated ice thickness of 2.17 in was used for this 
analysis. 
 

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

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

 HDG considers this site to have a spectral response acceleration parameter at short periods, SS, of 
0.178 and a spectral response acceleration parameter at a period of 1 second, S1, of 0.064. 
 

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

 The existing mount is secured to the existing monopole with a ring mount.  The connection is 
considered OK by visual inspection.   
 

Based on our evaluation, we have determined that the existing mount IS CAPABLE of supporting the 
proposed installation.  

 
 Component Controlling Load Case Stress Ratio Pass/Fail 

Existing (LTE 6C/7C) 
Mount Rating  43 LC1 82% PASS 

 
Reference Documents: 
 

 Mount mapping report prepared by ProVertic LLC dated May 28, 2019. 
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2.6.5.2 Velocity Pressure Coeff: 

Kz= 2.01 (z/zg)
 2/α

z= 143 (ft)

zg= 1200 (ft)

Kz= 1.095 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= 143

zs= 283 (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= 0.99 (from 2.6.8)

2.6.10 Design Ice Thickness

Max Ice Thickness = ti =  1.50 in

Importance Factor = I= 1.25 (from Table 2‐3)

Kiz = 1.16 (from Sec. 2.6.10)

tiz= ti*I*Kiz*(Kzt)
0.35 tiz =  2.17 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= 184 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= 1.095 (from 2.6.5.2)

Kzt= 1.0 (from 2.6.6.2.1)

Ks= 1.0 (from 2.6.7)

qz= 48.02 Ke= 0.99 (from 2.6.8)

qz (ice)= 6.59 Kd= 0.95 (from Table 2‐2)

qz (30)= 2.37 Vmax= 135 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 = 2.17 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)

800‐10121 Antenna 54.5 10.3 5.9 3.90 5.29 1.32 248 52 12

OPA‐65R‐LCUU‐H6 Antenna 72.0 14.8 7.4 7.40 4.86 1.31 464 87 23

NNH4‐65B‐R6 Antenna 72.0 19.6 7.8 9.80 3.67 1.25 589 105 29

OPA‐65R‐LCUU‐H8 Antenna 92.7 14.4 7.0 9.27 6.44 1.38 612 114 30

NNH4‐65C‐R6 Antenna 96.0 19.6 7.8 13.07 4.90 1.31 820 144 40

RRUS‐E2 B29 RRH 20.4 7.5 18.5 1.06 2.72 1.21 62 16 3

RRUS‐E2 B29 RRH (Shielded) 20.4 3.8 18.5 0.53 5.44 1.33 34 12 2

RRUS‐32 B30 RRH 27.2 7.0 12.1 1.32 3.89 1.26 80 21 4

RRUS‐32 B30 RRH (Shielded) 27.2 3.5 12.1 0.66 7.77 1.43 45 16 2

B14 4478 RRH 18.1 8.3 13.4 1.04 2.18 1.20 60 16 3

B14 4478 RRH (Shielded) 18.1 4.2 13.4 0.52 4.36 1.28 32 11 2

RRUS‐32 B66A RRH 27.2 7.0 12.1 1.32 3.89 1.26 80 21 4

RRUS‐32 B66A RRH (Shielded) 27.2 3.5 12.1 0.66 7.77 1.43 45 16 2

4478 B5 RRH 18.1 13.4 8.3 1.68 1.35 1.20 97 22 5

4478 B5 RRH (Shielded) 18.1 0.0 8.3 0.00 0.00 1.20 0 5 0

RRUS‐11 B12 RRH 19.7 7.2 17.0 0.99 2.74 1.21 57 15 3

RRUS‐11 B12 RRH (Shielded) 19.7 3.8 17.0 0.51 0.00 1.20 30 11 1

RRUS‐12 B2 RRH 20.4 7.5 18.5 1.06 2.72 1.21 62 16 3

RRUS‐12 B2 RRH (Shielded) 20.4 3.8 18.5 0.53 0.00 1.20 31 11 2

A2 Modules 16.4 15.2 3.4 1.73 1.08 1.20 100 22 5

LGP21401 TMA 14.4 2.7 9.0 0.27 5.33 1.33 17 8 1

Surge Arrestor 24.0 9.7 9.7 1.62 2.47 0.70 54 13 3

PL 6x3/8 0.4 12.0 ‐ 0.03 0.03 1.20 2

PL 4x1/4 0.3 12.0 ‐ 0.02 0.02 1.20 1

C 3‐3/8x3/16 3.4 12.0 ‐ 0.28 0.28 2.00 27

L 3x3 Angles 3.0 12.0 ‐ 0.25 0.25 2.00 24

L 2x2 Angles 2.0 12.0 ‐ 0.17 0.17 2.00 16

3‐1/2" Pipe 4.0 12.0 ‐ 0.33 0.33 1.20 19

2‐1/2" Pipe 2.9 12.0 ‐ 0.24 0.24 1.20 14

2" Pipe 2.4 12.0 ‐ 0.20 0.20 1.20 11

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 = 2.17 in. Equivalent Angle = 210 (deg)

WIND LOADS WITH NO ICE:

Appurtenances Height Width Depth Flat Area 

(normal)

Flat Area 

(side)

Aspect 

Ratio 

Aspect 

Ratio 

Ca (normal) Ca     

(side)

Force (lbs) 

(normal)

Force (lbs) 

(side)

Force (lbs) 

(angle)

800‐10121 Antenna 54.5 10.3 5.9 3.90 2.23 5.29 9.24 1.32 1.47 248 158 225

OPA‐65R‐LCUU‐H6 Antenna 72.0 14.8 7.4 7.40 3.70 4.86 9.73 1.31 1.49 464 265 414

NNH4‐65B‐R6 Antenna 72.0 19.6 7.8 9.80 3.90 3.67 9.23 1.25 1.47 589 276 511

OPA‐65R‐LCUU‐H8 Antenna 92.7 14.4 7.0 9.27 4.51 6.44 13.24 1.38 1.61 612 348 546

NNH4‐65C‐R6 Antenna 96.0 19.6 7.8 13.07 5.20 4.90 12.31 1.31 1.58 820 394 713

RRUS‐E2 B29 RRH 20.4 7.5 18.5 1.06 2.62 2.72 1.10 1.21 1.20 62 151 84

RRUS‐E2 B29 RRH (Shielded) 20.4 3.8 18.5 0.53 2.62 5.44 1.10 1.33 1.20 34 151 63

RRUS‐32 B30 RRH 27.2 7.0 12.1 1.32 2.29 3.89 2.25 1.26 1.20 80 132 93

RRUS‐32 B30 RRH (Shielded) 27.2 3.5 12.1 0.66 2.29 7.77 2.25 1.43 1.20 45 132 67

B14 4478 RRH 18.1 8.3 13.4 1.04 1.68 2.18 1.35 1.20 1.20 60 97 69

B14 4478 RRH (Shielded) 18.1 4.2 13.4 0.52 1.68 4.36 1.35 1.28 1.20 32 97 48

RRUS‐32 B66A RRH 27.2 7.0 12.1 1.32 2.29 3.89 2.25 1.26 1.20 80 132 93

RRUS‐32 B66A RRH (Shielded) 27.2 3.5 12.1 0.66 2.29 7.77 2.25 1.43 1.20 45 132 67

4478 B5 RRH 18.1 13.4 8.3 1.68 1.04 1.35 2.18 1.20 1.20 97 60 88

4478 B5 RRH (Shielded) 18.1 6.7 8.3 0.84 1.04 2.70 2.18 1.21 1.20 49 60 52

RRUS‐11 B12 RRH 19.7 7.2 17.0 0.99 2.33 2.74 1.16 1.21 1.20 57 134 76

RRUS‐11 B12 RRH (Shielded) 19.7 3.8 17.0 0.51 2.33 5.25 1.16 1.32 1.20 33 134 58

RRUS‐12 B2 RRH 20.4 7.5 18.5 1.06 2.62 2.72 1.10 1.21 1.20 62 151 84

RRUS‐12 B2 RRH (Shielded) 20.4 3.8 18.5 0.53 2.62 5.44 1.10 1.33 1.20 34 151 63

A2 Modules 16.4 15.2 3.4 1.73 0.39 1.08 4.82 1.20 1.30 100 24 81

LGP21401 TMA 14.4 2.7 9.0 0.27 0.90 5.33 1.60 1.33 1.20 17 52 26

WIND LOADS WITH ICE:

800‐10121 Antenna 58.8 14.6 10.2 5.98 4.19 4.02 5.75 1.27 1.34 50 37 47

OPA‐65R‐LCUU‐H6 Antenna 76.3 19.1 11.7 10.15 6.23 3.99 6.50 1.27 1.38 85 56 78

NNH4‐65B‐R6 Antenna 76.3 23.9 12.1 12.69 6.44 3.19 6.29 1.23 1.37 103 58 92

OPA‐65R‐LCUU‐H8 Antenna 97.0 18.7 11.3 12.63 7.64 5.18 8.56 1.32 1.45 110 73 101

NNH4‐65C‐R6 Antenna 100.3 23.9 12.1 16.68 8.46 4.19 8.26 1.28 1.44 140 80 125

RRUS‐E2 B29 RRH 24.7 11.8 22.8 2.03 3.92 2.09 1.08 1.20 1.20 16 31 20

RRUS‐E2 B29 RRH (Shielded) 24.7 5.9 22.8 1.02 3.92 4.18 1.08 1.27 1.20 9 31 14

RRUS‐32 B30 RRH 31.5 11.3 16.4 2.48 3.60 2.78 1.92 1.21 1.20 20 28 22

RRUS‐32 B30 RRH (Shielded) 31.5 5.7 16.4 1.24 3.60 5.56 1.92 1.34 1.20 11 28 15

B14 4478 RRH 22.4 12.6 17.7 1.97 2.77 1.78 1.26 1.20 1.20 16 22 17

B14 4478 RRH (Shielded) 22.4 6.3 17.7 0.99 2.77 3.55 1.26 1.25 1.20 8 22 12

RRUS‐32 B66A RRH 31.5 11.3 16.4 2.48 3.60 2.78 1.92 1.21 1.20 20 28 22

RRUS‐32 B66A RRH (Shielded) 31.5 5.7 16.4 1.24 3.60 5.56 1.92 1.34 1.20 11 28 15

4478 B5 RRH 22.4 17.7 12.6 2.77 1.97 1.26 1.78 1.20 1.20 22 16 20

4478 B5 RRH (Shielded) 22.4 8.9 12.6 1.38 1.97 2.53 1.78 1.20 1.20 11 16 12

RRUS‐11 B12 RRH 24.0 11.5 21.3 1.93 3.56 2.08 1.13 1.20 1.20 15 28 18

RRUS‐11 B12 RRH (Shielded) 24.0 5.8 21.3 0.96 3.56 4.17 1.13 1.27 1.20 8 28 13

RRUS‐12 B2 RRH 24.7 11.8 22.8 2.03 3.92 2.09 1.08 1.20 1.20 16 31 20

RRUS‐12 B2 RRH (Shielded) 24.7 5.9 22.8 1.02 3.92 4.18 1.08 1.27 1.20 9 31 14

A2 Modules 20.7 19.5 7.7 2.81 1.12 1.06 2.68 1.20 1.21 22 9 19

LGP21401 TMA 18.7 7.0 13.3 0.92 1.74 2.66 1.40 1.21 1.20 7 14 9

WIND LOADS AT 30 MPH:

800‐10121 Antenna 54.5 10.3 5.9 3.90 2.23 5.29 9.24 1.32 1.47 12 8 11

OPA‐65R‐LCUU‐H6 Antenna 72.0 14.8 7.4 7.40 3.70 4.86 9.73 1.31 1.49 23 13 20

NNH4‐65B‐R6 Antenna 72.0 19.6 7.8 9.80 3.90 3.67 9.23 1.25 1.47 29 14 25

OPA‐65R‐LCUU‐H8 Antenna 92.7 14.4 7.0 9.27 4.51 6.44 13.24 1.38 1.61 30 17 27

NNH4‐65C‐R6 Antenna 96.0 19.6 7.8 13.07 5.20 4.90 12.31 1.31 1.58 40 19 35

RRUS‐E2 B29 RRH 20.4 7.5 18.5 1.06 2.62 2.72 1.10 1.21 1.20 3 7 4

RRUS‐E2 B29 RRH (Shielded) 20.4 3.8 18.5 0.53 2.62 5.44 1.10 1.33 1.20 2 7 3

RRUS‐32 B30 RRH 27.2 7.0 12.1 1.32 2.29 3.89 2.25 1.26 1.20 4 7 5

RRUS‐32 B30 RRH (Shielded) 27.2 3.5 12.1 0.66 2.29 7.77 2.25 1.43 1.20 2 7 3

B14 4478 RRH 18.1 8.3 13.4 1.04 1.68 2.18 1.35 1.20 1.20 3 5 3

B14 4478 RRH (Shielded) 18.1 4.2 13.4 0.52 1.68 4.36 1.35 1.28 1.20 2 5 2

RRUS‐32 B66A RRH 27.2 7.0 12.1 1.32 2.29 3.89 2.25 1.26 1.20 4 7 5

RRUS‐32 B66A RRH (Shielded) 27.2 3.5 12.1 0.66 2.29 7.77 2.25 1.43 1.20 2 7 3

4478 B5 RRH 18.1 13.4 8.3 1.68 1.04 1.35 2.18 1.20 1.20 5 3 4

4478 B5 RRH (Shielded) 18.1 6.7 8.3 0.84 1.04 2.70 2.18 1.21 1.20 2 3 3

RRUS‐11 B12 RRH 19.7 7.2 17.0 0.99 2.33 2.74 1.16 1.21 1.20 3 7 4

RRUS‐11 B12 RRH (Shielded) 19.7 3.6 17.0 0.49 2.33 5.47 1.16 1.33 1.20 2 7 3

RRUS‐12 B2 RRH 20.4 7.5 18.5 1.06 2.62 2.72 1.10 1.21 1.20 3 7 4

RRUS‐12 B2 RRH (Shielded) 20.4 3.8 18.5 0.53 2.62 5.44 1.10 1.33 1.20 2 7 3

A2 Modules 16.4 15.2 3.4 1.73 0.39 1.08 4.82 1.20 1.30 5 1 4

LGP21401 TMA 14.4 2.7 9.0 0.27 0.90 5.33 1.60 1.33 1.20 1 3 1

WIND LOADS



Date:           4/13/2021
Project Name:   MANCHESTER CENTRAL 
Project No.:        CT5448
Designed By:      KM          Checked By:  MSC       

Angle = 60 (deg)   Ice Thickness = 2.17 in. Equivalent Angle = 240 (deg)

WIND LOADS WITH NO ICE:

Appurtenances Height Width Depth Flat Area 

(normal)

Flat Area 

(side)
Ratio 

(normal)

Ratio 

(side)

Ca 

(normal)

Ca     

(side)

Force (lbs) 

(normal)

Force (lbs) 

(side)

Force (lbs) 

(angle)

800‐10121 Antenna 54.5 10.3 5.9 3.90 2.23 5.29 9.24 1.32 1.47 248 158 181

OPA‐65R‐LCUU‐H6 Antenna 72.0 14.8 7.4 7.40 3.70 4.86 9.73 1.31 1.49 464 265 315

NNH4‐65B‐R6 Antenna 72.0 19.6 7.8 9.80 3.90 3.67 9.23 1.25 1.47 589 276 354

OPA‐65R‐LCUU‐H8 Antenna 92.7 14.4 7.0 9.27 4.51 6.44 13.24 1.38 1.61 612 348 414

NNH4‐65C‐R6 Antenna 96.0 19.6 7.8 13.07 5.20 4.90 12.31 1.31 1.58 820 394 500

RRUS‐E2 B29 RRH 20.4 7.5 18.5 1.06 2.62 2.72 1.10 1.21 1.20 62 151 129

RRUS‐E2 B29 RRH (Shielded) 20.4 5.6 18.5 0.80 2.62 3.63 1.10 1.25 1.20 48 151 125

RRUS‐32 B30 RRH 27.2 7.0 12.1 1.32 2.29 3.89 2.25 1.26 1.20 80 132 119

RRUS‐32 B30 RRH (Shielded) 27.2 5.3 12.1 0.99 2.29 5.18 2.25 1.32 1.20 63 132 114

B14 4478 RRH 18.1 8.3 13.4 1.04 1.68 2.18 1.35 1.20 1.20 60 97 88

B14 4478 RRH (Shielded) 18.1 6.2 13.4 0.78 1.68 2.91 1.35 1.22 1.20 46 97 84

RRUS‐32 B66A RRH 27.2 7.0 12.1 1.32 2.29 3.89 2.25 1.26 1.20 80 132 119

RRUS‐32 B66A RRH (Shielded) 27.2 5.3 12.1 0.99 2.29 5.18 2.25 1.32 1.20 63 132 114

4478 B5 RRH 18.1 13.4 8.3 1.68 1.04 1.35 2.18 1.20 1.20 97 60 69

4478 B5 RRH (Shielded) 18.1 10.1 8.3 1.26 1.04 1.80 2.18 1.20 1.20 73 60 63

RRUS‐11 B12 RRH 19.7 7.2 17.0 0.99 2.33 2.74 1.16 1.21 1.20 57 134 115

RRUS‐11 B12 RRH (Shielded) 19.7 5.4 17.0 0.74 2.33 3.65 1.16 1.25 1.20 44 134 112

RRUS‐12 B2 RRH 20.4 7.5 18.5 1.06 2.62 2.72 1.10 1.21 1.20 62 151 129

RRUS‐12 B2 RRH (Shielded) 20.4 5.6 18.5 0.80 2.62 3.63 1.10 1.25 1.20 48 151 125

A2 Modules 16.4 15.2 3.4 1.73 0.39 1.08 4.82 1.20 1.30 100 24 43

LGP21401 TMA 14.4 2.7 9.0 0.27 0.90 5.33 1.60 1.33 1.20 17 52 43

WIND LOADS WITH ICE:

800‐10121 Antenna 58.8 14.6 10.2 5.98 4.19 4.02 5.75 1.27 1.34 50 37 40

OPA‐65R‐LCUU‐H6 Antenna 76.3 19.1 11.7 10.15 6.23 3.99 6.50 1.27 1.38 85 56 64

NNH4‐65B‐R6 Antenna 76.3 23.9 12.1 12.69 6.44 3.19 6.29 1.23 1.37 103 58 69

OPA‐65R‐LCUU‐H8 Antenna 97.0 18.7 11.3 12.63 7.64 5.18 8.56 1.32 1.45 110 73 82

NNH4‐65C‐R6 Antenna 100.3 23.9 12.1 16.68 8.46 4.19 8.26 1.28 1.44 140 80 95

RRUS‐E2 B29 RRH 24.7 11.8 22.8 2.03 3.92 2.09 1.08 1.20 1.20 16 31 27

RRUS‐E2 B29 RRH (Shielded) 24.7 8.9 22.8 1.53 3.92 2.79 1.08 1.21 1.20 12 31 26

RRUS‐32 B30 RRH 31.5 11.3 16.4 2.48 3.60 2.78 1.92 1.21 1.20 20 28 26

RRUS‐32 B30 RRH (Shielded) 31.5 8.5 16.4 1.86 3.60 3.71 1.92 1.25 1.20 15 28 25

B14 4478 RRH 22.4 12.6 17.7 1.97 2.77 1.78 1.26 1.20 1.20 16 22 20

B14 4478 RRH (Shielded) 22.4 9.5 17.7 1.48 2.77 2.37 1.26 1.20 1.20 12 22 19

RRUS‐32 B66A RRH 31.5 11.3 16.4 2.48 3.60 2.78 1.92 1.21 1.20 20 28 26

RRUS‐32 B66A RRH (Shielded) 31.5 8.5 16.4 1.86 3.60 3.71 1.92 1.25 1.20 15 28 25

4478 B5 RRH 22.4 17.7 12.6 2.77 1.97 1.26 1.78 1.20 1.20 22 16 17

4478 B5 RRH (Shielded) 22.4 13.3 12.6 2.07 1.97 1.69 1.78 1.20 1.20 16 16 16

RRUS‐11 B12 RRH 24.0 11.5 21.3 1.93 3.56 2.08 1.13 1.20 1.20 15 28 25

RRUS‐11 B12 RRH (Shielded) 24.0 8.7 21.3 1.45 3.56 2.78 1.13 1.21 1.20 12 28 24

RRUS‐12 B2 RRH 24.7 11.8 22.8 2.03 3.92 2.09 1.08 1.20 1.20 16 31 27

RRUS‐12 B2 RRH (Shielded) 24.7 8.9 22.8 1.53 3.92 2.79 1.08 1.21 1.20 12 31 26

A2 Modules 20.7 19.5 7.7 2.81 1.12 1.06 2.68 1.20 1.21 22 9 12

LGP21401 TMA 18.7 7.0 13.3 0.92 1.74 2.66 1.40 1.21 1.20 7 14 12

WIND LOADS AT 30 MPH:

800‐10121 Antenna 54.5 10.3 5.9 3.90 2.23 5.29 9.24 1.32 1.47 12 8 9

OPA‐65R‐LCUU‐H6 Antenna 72.0 14.8 7.4 7.40 3.70 4.86 9.73 1.31 1.49 23 13 16

NNH4‐65B‐R6 Antenna 72.0 19.6 7.8 9.80 3.90 3.67 9.23 1.25 1.47 29 14 18

OPA‐65R‐LCUU‐H8 Antenna 92.7 14.4 7.0 9.27 4.51 6.44 13.24 1.38 1.61 30 17 20

NNH4‐65C‐R6 Antenna 96.0 19.6 7.8 13.07 5.20 4.90 12.31 1.31 1.58 40 19 25

RRUS‐E2 B29 RRH 20.4 7.5 18.5 1.06 2.62 2.72 1.10 1.21 1.20 3 7 6

RRUS‐E2 B29 RRH (Shielded) 20.4 5.6 18.5 0.80 2.62 3.63 1.10 1.25 1.20 2 7 6

RRUS‐32 B30 RRH 27.2 7.0 12.1 1.32 2.29 3.89 2.25 1.26 1.20 4 7 6

RRUS‐32 B30 RRH (Shielded) 27.2 5.3 12.1 0.99 2.29 5.18 2.25 1.32 1.20 3 7 6

B14 4478 RRH 18.1 8.3 13.4 1.04 1.68 2.18 1.35 1.20 1.20 3 5 4

B14 4478 RRH (Shielded) 18.1 6.2 13.4 0.78 1.68 2.91 1.35 1.22 1.20 2 5 4

RRUS‐32 B66A RRH 27.2 7.0 12.1 1.32 2.29 3.89 2.25 1.26 1.20 4 7 6

RRUS‐32 B66A RRH (Shielded) 27.2 5.3 12.1 0.99 2.29 5.18 2.25 1.32 1.20 3 7 6

4478 B5 RRH 18.1 13.4 8.3 1.68 1.04 1.35 2.18 1.20 1.20 5 3 3

4478 B5 RRH (Shielded) 18.1 10.1 8.3 1.26 1.04 1.80 2.18 1.20 1.20 4 3 3

RRUS‐11 B12 RRH 19.7 7.2 17.0 0.99 2.33 2.74 1.16 1.21 1.20 3 7 6

RRUS‐11 B12 RRH (Shielded) 19.7 5.4 17.0 0.74 2.33 3.65 1.16 1.25 1.20 2 7 6

RRUS‐12 B2 RRH 20.4 7.5 18.5 1.06 2.62 2.72 1.10 1.21 1.20 3 7 6

RRUS‐12 B2 RRH (Shielded) 20.4 5.6 18.5 0.80 2.62 3.63 1.10 1.25 1.20 2 7 6

A2 Modules 16.4 15.2 3.4 1.73 0.39 1.08 4.82 1.20 1.30 5 1 2

LGP21401 TMA 14.4 2.7 9.0 0.27 0.90 5.33 1.60 1.33 1.20 1 3 2

WIND LOADS



Date:           4/13/2021
Project Name:   MANCHESTER CENTRAL 
Project No.:        CT5448
Designed By:      KM          Checked By:  MSC       

Angle = 90 (deg)   Ice Thickness = 2.17 in. Equivalent Angle = 270 (deg)

WIND LOADS WITH NO ICE:

Appurtenances Height Width Depth Flat Area 

(normal)

Flat Area 

(side)
Ratio 

(normal)

Ratio 

(side)

Ca 

(normal)

Ca     

(side)

Force (lbs) 

(normal)

Force (lbs) 

(side)

Force (lbs) 

(angle)

800‐10121 Antenna 54.5 10.3 5.9 3.90 2.23 5.29 9.24 1.32 1.47 248 158 158

OPA‐65R‐LCUU‐H6 Antenna 72.0 14.8 7.4 7.40 3.70 4.86 9.73 1.31 1.49 464 265 265

NNH4‐65B‐R6 Antenna 72.0 19.6 7.8 9.80 3.90 3.67 9.23 1.25 1.47 589 276 276

OPA‐65R‐LCUU‐H8 Antenna 92.7 14.4 7.0 9.27 4.51 6.44 13.24 1.38 1.61 612 348 348

NNH4‐65C‐R6 Antenna 96.0 19.6 7.8 13.07 5.20 4.90 12.31 1.31 1.58 820 394 394

RRUS‐E2 B29 RRH 20.4 7.5 18.5 1.06 2.62 2.72 1.10 1.21 1.20 62 151 151

RRUS‐E2 B29 RRH (Shielded) 20.4 3.8 18.5 0.53 2.62 5.44 1.10 1.33 1.20 34 151 151

RRUS‐32 B30 RRH 27.2 7.0 12.1 1.32 2.29 3.89 2.25 1.26 1.20 80 132 132

RRUS‐32 B30 RRH (Shielded) 27.2 3.5 12.1 0.66 2.29 0.00 2.25 1.20 1.20 38 132 132

B14 4478 RRH 18.1 8.3 13.4 1.04 1.68 2.18 1.35 1.20 1.20 60 97 97

B14 4478 RRH (Shielded) 18.1 4.2 13.4 0.52 1.68 4.36 1.35 1.28 1.20 32 97 97

RRUS‐32 B66A RRH 27.2 7.0 12.1 1.32 2.29 3.89 2.25 1.26 1.20 80 132 132

RRUS‐32 B66A RRH (Shielded) 27.2 3.5 12.1 0.66 2.29 7.77 2.25 1.43 1.20 45 132 132

4478 B5 RRH 18.1 13.4 8.3 1.68 1.04 1.35 2.18 1.20 1.20 97 60 60

4478 B5 RRH (Shielded) 18.1 0.0 8.3 0.00 1.04 0.00 2.18 1.20 1.20 0 60 60

RRUS‐11 B12 RRH 19.7 7.2 17.0 0.99 2.33 2.74 1.16 1.21 1.20 57 134 134

RRUS‐11 B12 RRH (Shielded) 19.7 3.8 17.0 0.51 2.33 5.25 1.16 1.32 1.20 33 134 134

RRUS‐12 B2 RRH 20.4 7.5 18.5 1.06 2.62 2.72 1.10 1.21 1.20 62 151 151

RRUS‐12 B2 RRH (Shielded) 20.4 3.8 18.5 0.53 2.62 5.44 1.10 1.33 1.20 34 151 151

A2 Modules 16.4 15.2 3.4 1.73 0.39 1.08 4.82 1.20 1.30 100 24 24

LGP21401 TMA 14.4 2.7 9.0 0.27 0.90 5.33 1.60 1.33 1.20 17 52 52

WIND LOADS WITH ICE:

800‐10121 Antenna 58.8 14.6 10.2 5.98 4.19 4.02 5.75 1.27 1.34 50 37 37

OPA‐65R‐LCUU‐H6 Antenna 76.3 19.1 11.7 10.15 6.23 3.99 6.50 1.27 1.38 85 56 56

NNH4‐65B‐R6 Antenna 76.3 23.9 12.1 12.69 6.44 3.19 6.29 1.23 1.37 103 58 58

OPA‐65R‐LCUU‐H8 Antenna 97.0 18.7 11.3 12.63 7.64 5.18 8.56 1.32 1.45 110 73 73

NNH4‐65C‐R6 Antenna 100.3 23.9 12.1 16.68 8.46 4.19 8.26 1.28 1.44 140 80 80

RRUS‐E2 B29 RRH 24.7 11.8 22.8 2.03 3.92 2.09 1.08 1.20 1.20 16 31 31

RRUS‐E2 B29 RRH (Shielded) 24.7 8.1 22.8 1.39 3.92 3.06 1.08 1.22 1.20 11 31 31

RRUS‐32 B30 RRH 31.5 11.3 16.4 2.48 3.60 2.78 1.92 1.21 1.20 20 28 28

RRUS‐32 B30 RRH (Shielded) 31.5 7.8 16.4 1.72 3.60 4.02 1.92 1.27 1.20 14 28 28

B14 4478 RRH 22.4 12.6 17.7 1.97 2.77 1.78 1.26 1.20 1.20 16 22 22

B14 4478 RRH (Shielded) 22.4 8.5 17.7 1.32 2.77 2.64 1.26 1.21 1.20 11 22 22

RRUS‐32 B66A RRH 31.5 11.3 16.4 2.48 3.60 2.78 1.92 1.21 1.20 20 28 28

RRUS‐32 B66A RRH (Shielded) 31.5 7.8 16.4 1.72 3.60 4.02 1.92 1.27 1.20 14 28 28

4478 B5 RRH 22.4 17.7 12.6 2.77 1.97 1.26 1.78 1.20 1.20 22 16 16

4478 B5 RRH (Shielded) 22.4 4.3 12.6 0.68 1.97 5.17 1.78 1.32 1.20 6 16 16

RRUS‐11 B12 RRH 24.0 11.5 21.3 1.93 3.56 2.08 1.13 1.20 1.20 15 28 28

RRUS‐11 B12 RRH (Shielded) 24.0 8.1 21.3 1.35 3.56 2.97 1.13 1.22 1.20 11 28 28

RRUS‐12 B2 RRH 24.7 11.8 22.8 2.03 3.92 2.09 1.08 1.20 1.20 16 31 31

RRUS‐12 B2 RRH (Shielded) 24.7 8.1 22.8 1.39 3.92 3.06 1.08 1.22 1.20 11 31 31

A2 Modules 20.7 19.5 7.7 2.81 1.12 1.06 2.68 1.20 1.21 22 9 9

LGP21401 TMA 18.7 7.0 13.3 0.92 1.74 2.66 1.40 1.21 1.20 7 14 14

WIND LOADS AT 30 MPH:

800‐10121 Antenna 54.5 10.3 5.9 3.90 2.23 5.29 9.24 1.32 1.47 12 8 8

OPA‐65R‐LCUU‐H6 Antenna 72.0 14.8 7.4 7.40 3.70 4.86 9.73 1.31 1.49 23 13 13

NNH4‐65B‐R6 Antenna 72.0 19.6 7.8 9.80 3.90 3.67 9.23 1.25 1.47 29 14 14

OPA‐65R‐LCUU‐H8 Antenna 92.7 14.4 7.0 9.27 4.51 6.44 13.24 1.38 1.61 30 17 17

NNH4‐65C‐R6 Antenna 96.0 19.6 7.8 13.07 5.20 4.90 12.31 1.31 1.58 40 19 19

RRUS‐E2 B29 RRH 20.4 7.5 18.5 1.06 2.62 2.72 1.10 1.21 1.20 3 7 7

RRUS‐E2 B29 RRH (Shielded) 20.4 3.8 18.5 0.53 2.62 0.00 1.10 1.20 1.20 2 7 7

RRUS‐32 B30 RRH 27.2 7.0 12.1 1.32 2.29 3.89 2.25 1.26 1.20 4 7 7

RRUS‐32 B30 RRH (Shielded) 27.2 3.5 12.1 0.66 2.29 0.00 2.25 1.20 1.20 2 7 7

B14 4478 RRH 18.1 8.3 13.4 1.04 1.68 2.18 1.35 1.20 1.20 3 5 5

B14 4478 RRH (Shielded) 18.1 4.2 13.4 0.52 1.68 0.00 1.35 1.20 1.20 1 5 5

RRUS‐32 B66A RRH 27.2 7.0 12.1 1.32 2.29 3.89 2.25 1.26 1.20 4 7 7

RRUS‐32 B66A RRH (Shielded) 27.2 3.5 12.1 0.66 2.29 0.00 2.25 1.20 1.20 2 7 7

4478 B5 RRH 18.1 13.4 8.3 1.68 1.04 1.35 2.18 1.20 1.20 5 3 3

4478 B5 RRH (Shielded) 18.1 0.0 8.3 0.00 1.04 0.00 2.18 1.20 1.20 0 3 3

RRUS‐11 B12 RRH 19.7 7.2 17.0 0.99 2.33 2.74 1.16 1.21 1.20 3 7 7

RRUS‐11 B12 RRH (Shielded) 19.7 3.8 17.0 0.51 2.33 0.00 1.16 1.20 1.20 1 7 7

RRUS‐12 B2 RRH 20.4 7.5 18.5 1.06 2.62 2.72 1.10 1.21 1.20 3 7 7

RRUS‐12 B2 RRH (Shielded) 20.4 3.8 18.5 0.53 2.62 0.00 1.10 1.20 1.20 2 7 7

A2 Modules 16.4 15.2 3.4 1.73 0.39 1.08 4.82 1.20 1.30 5 1 1

LGP21401 TMA 14.4 2.7 9.0 0.27 0.90 5.33 1.60 1.33 1.20 1 3 3

WIND LOADS



Date:           4/13/2021
Project Name:   MANCHESTER CENTRAL 
Project No.:        CT5448
Designed By:      KM          Checked By:  MSC       

Angle = 120 (deg)   Ice Thickness = 2.17 in. Equivalent Angle = 300 (deg)

WIND LOADS WITH NO ICE:

Appurtenances Height Width Depth Flat Area 

(normal)

Flat Area 

(side)
Ratio 

(normal)

Ratio 

(side)

Ca 

(normal)

Ca     

(side)

Force (lbs) 

(normal)

Force (lbs) 

(side)

Force (lbs) 

(angle)

800‐10121 Antenna 54.5 10.3 5.9 3.90 2.23 5.29 9.24 1.32 1.47 248 158 181

OPA‐65R‐LCUU‐H6 Antenna 72.0 14.8 7.4 7.40 3.70 4.86 9.73 1.31 1.49 464 265 315

NNH4‐65B‐R6 Antenna 72.0 19.6 7.8 9.80 3.90 3.67 9.23 1.25 1.47 589 276 354

OPA‐65R‐LCUU‐H8 Antenna 92.7 14.4 7.0 9.27 4.51 6.44 13.24 1.38 1.61 612 348 414

NNH4‐65C‐R6 Antenna 96.0 19.6 7.8 13.07 5.20 4.90 12.31 1.31 1.58 820 394 500

RRUS‐E2 B29 RRH 20.4 7.5 18.5 1.06 2.62 2.72 1.10 1.21 1.20 62 151 129

RRUS‐E2 B29 RRH (Shielded) 20.4 5.6 18.5 0.80 2.62 3.63 1.10 1.25 1.20 48 151 125

RRUS‐32 B30 RRH 27.2 7.0 12.1 1.32 2.29 3.89 2.25 1.26 1.20 80 132 119

RRUS‐32 B30 RRH (Shielded) 27.2 5.3 12.1 0.99 2.29 5.18 2.25 1.32 1.20 63 132 114

B14 4478 RRH 18.1 8.3 13.4 1.04 1.68 2.18 1.35 1.20 1.20 60 97 88

B14 4478 RRH (Shielded) 18.1 6.2 13.4 0.78 1.68 2.91 1.35 1.22 1.20 46 97 84

RRUS‐32 B66A RRH 27.2 7.0 12.1 1.32 2.29 3.89 2.25 1.26 1.20 80 132 119

RRUS‐32 B66A RRH (Shielded) 27.2 5.3 12.1 0.99 2.29 5.18 2.25 1.32 1.20 63 132 114

4478 B5 RRH 18.1 13.4 8.3 1.68 1.04 1.35 2.18 1.20 1.20 97 60 69

4478 B5 RRH (Shielded) 18.1 10.1 8.3 1.26 1.04 1.80 2.18 1.20 1.20 73 60 63

RRUS‐11 B12 RRH 19.7 7.2 17.0 0.99 2.33 2.74 1.16 1.21 1.20 57 134 115

RRUS‐11 B12 RRH (Shielded) 19.7 5.4 17.0 0.74 2.33 3.65 1.16 1.25 1.20 44 134 112

RRUS‐12 B2 RRH 20.4 7.5 18.5 1.06 2.62 2.72 1.10 1.21 1.20 62 151 129

RRUS‐12 B2 RRH (Shielded) 20.4 5.6 18.5 0.80 2.62 3.63 1.10 1.25 1.20 48 151 125

A2 Modules 16.4 15.2 3.4 1.73 0.39 1.08 4.82 1.20 1.30 100 24 43

LGP21401 TMA 14.4 2.7 9.0 0.27 0.90 5.33 1.60 1.33 1.20 17 52 43

WIND LOADS WITH ICE:

800‐10121 Antenna 58.8 14.6 10.2 5.98 4.19 4.02 5.75 1.27 1.34 50 37 40

OPA‐65R‐LCUU‐H6 Antenna 76.3 19.1 11.7 10.15 6.23 3.99 6.50 1.27 1.38 85 56 64

NNH4‐65B‐R6 Antenna 76.3 23.9 12.1 12.69 6.44 3.19 6.29 1.23 1.37 103 58 69

OPA‐65R‐LCUU‐H8 Antenna 97.0 18.7 11.3 12.63 7.64 5.18 8.56 1.32 1.45 110 73 82

NNH4‐65C‐R6 Antenna 100.3 23.9 12.1 16.68 8.46 4.19 8.26 1.28 1.44 140 80 95

RRUS‐E2 B29 RRH 24.7 11.8 22.8 2.03 3.92 2.09 1.08 1.20 1.20 16 31 27

RRUS‐E2 B29 RRH (Shielded) 24.7 8.9 22.8 1.53 3.92 2.79 1.08 1.21 1.20 12 31 26

RRUS‐32 B30 RRH 31.5 11.3 16.4 2.48 3.60 2.78 1.92 1.21 1.20 20 28 26

RRUS‐32 B30 RRH (Shielded) 31.5 8.5 16.4 1.86 3.60 3.71 1.92 1.25 1.20 15 28 25

B14 4478 RRH 22.4 12.6 17.7 1.97 2.77 1.78 1.26 1.20 1.20 16 22 20

B14 4478 RRH (Shielded) 22.4 9.5 17.7 1.48 2.77 2.37 1.26 1.20 1.20 12 22 19

RRUS‐32 B66A RRH 31.5 11.3 16.4 2.48 3.60 2.78 1.92 1.21 1.20 20 28 26

RRUS‐32 B66A RRH (Shielded) 31.5 8.5 16.4 1.86 3.60 3.71 1.92 1.25 1.20 15 28 25

4478 B5 RRH 22.4 17.7 12.6 2.77 1.97 1.26 1.78 1.20 1.20 22 16 17

4478 B5 RRH (Shielded) 22.4 13.3 12.6 2.07 1.97 1.69 1.78 1.20 1.20 16 16 16

RRUS‐11 B12 RRH 24.0 11.5 21.3 1.93 3.56 2.08 1.13 1.20 1.20 15 28 25

RRUS‐11 B12 RRH (Shielded) 24.0 8.7 21.3 1.45 3.56 2.78 1.13 1.21 1.20 12 28 24

RRUS‐12 B2 RRH 24.7 11.8 22.8 2.03 3.92 2.09 1.08 1.20 1.20 16 31 27

RRUS‐12 B2 RRH (Shielded) 24.7 8.9 22.8 1.53 3.92 2.79 1.08 1.21 1.20 12 31 26

A2 Modules 20.7 19.5 7.7 2.81 1.12 1.06 2.68 1.20 1.21 22 9 12

LGP21401 TMA 18.7 7.0 13.3 0.92 1.74 2.66 1.40 1.21 1.20 7 14 12

WIND LOADS AT 30 MPH:

800‐10121 Antenna 54.5 10.3 5.9 3.90 2.23 5.29 9.24 1.32 1.47 12 8 9

OPA‐65R‐LCUU‐H6 Antenna 72.0 14.8 7.4 7.40 3.70 4.86 9.73 1.31 1.49 23 13 16

NNH4‐65B‐R6 Antenna 72.0 19.6 7.8 9.80 3.90 3.67 9.23 1.25 1.47 29 14 18

OPA‐65R‐LCUU‐H8 Antenna 92.7 14.4 7.0 9.27 4.51 6.44 13.24 1.38 1.61 30 17 20

NNH4‐65C‐R6 Antenna 96.0 19.6 7.8 13.07 5.20 4.90 12.31 1.31 1.58 40 19 25

RRUS‐E2 B29 RRH 20.4 7.5 18.5 1.06 2.62 2.72 1.10 1.21 1.20 3 7 6

RRUS‐E2 B29 RRH (Shielded) 20.4 5.6 18.5 0.80 2.62 3.63 1.10 1.25 1.20 2 7 6

RRUS‐32 B30 RRH 27.2 7.0 12.1 1.32 2.29 3.89 2.25 1.26 1.20 4 7 6

RRUS‐32 B30 RRH (Shielded) 27.2 5.3 12.1 0.99 2.29 5.18 2.25 1.32 1.20 3 7 6

B14 4478 RRH 18.1 8.3 13.4 1.04 1.68 2.18 1.35 1.20 1.20 3 5 4

B14 4478 RRH (Shielded) 18.1 6.2 13.4 0.78 1.68 2.91 1.35 1.22 1.20 2 5 4

RRUS‐32 B66A RRH 27.2 7.0 12.1 1.32 2.29 3.89 2.25 1.26 1.20 4 7 6

RRUS‐32 B66A RRH (Shielded) 27.2 5.3 12.1 0.99 2.29 5.18 2.25 1.32 1.20 3 7 6

4478 B5 RRH 18.1 13.4 8.3 1.68 1.04 1.35 2.18 1.20 1.20 5 3 3

4478 B5 RRH (Shielded) 18.1 10.1 8.3 1.26 1.04 1.80 2.18 1.20 1.20 4 3 3

RRUS‐11 B12 RRH 19.7 7.2 17.0 0.99 2.33 2.74 1.16 1.21 1.20 3 7 6

RRUS‐11 B12 RRH (Shielded) 19.7 5.4 17.0 0.74 2.33 3.65 1.16 1.25 1.20 2 7 6

RRUS‐12 B2 RRH 20.4 7.5 18.5 1.06 2.62 2.72 1.10 1.21 1.20 3 7 6

RRUS‐12 B2 RRH (Shielded) 20.4 5.6 18.5 0.80 2.62 3.63 1.10 1.25 1.20 2 7 6

A2 Modules 16.4 15.2 3.4 1.73 0.39 1.08 4.82 1.20 1.30 5 1 2

LGP21401 TMA 14.4 2.7 9.0 0.27 0.90 5.33 1.60 1.33 1.20 1 3 2

WIND LOADS
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Angle = 150 (deg)   Ice Thickness = 2.17 in. Equivalent Angle = 330 (deg)

WIND LOADS WITH NO ICE:

Appurtenances Height Width Depth Flat Area 

(normal)

Flat Area 

(side)
Ratio 

(normal)

Ratio 

(side)

Ca 

(normal)

Ca     

(side)

Force (lbs) 

(normal)

Force (lbs) 

(side)

Force (lbs) 

(angle)

800‐10121 Antenna 54.5 10.3 5.9 3.90 2.23 5.29 9.24 1.32 1.47 248 158 225

OPA‐65R‐LCUU‐H6 Antenna 72.0 14.8 7.4 7.40 3.70 4.86 9.73 1.31 1.49 464 265 414

NNH4‐65B‐R6 Antenna 72.0 19.6 7.8 9.80 3.90 3.67 9.23 1.25 1.47 589 276 511

OPA‐65R‐LCUU‐H8 Antenna 92.7 14.4 7.0 9.27 4.51 6.44 13.24 1.38 1.61 612 348 546

NNH4‐65C‐R6 Antenna 96.0 19.6 7.8 13.07 5.20 4.90 12.31 1.31 1.58 820 394 713

RRUS‐E2 B29 RRH 20.4 7.5 18.5 1.06 2.62 2.72 1.10 1.21 1.20 62 151 84

RRUS‐E2 B29 RRH (Shielded) 20.4 3.8 18.5 0.53 2.62 5.44 1.10 1.33 1.20 34 151 63

RRUS‐32 B30 RRH 27.2 7.0 12.1 1.32 2.29 3.89 2.25 1.26 1.20 80 132 93

RRUS‐32 B30 RRH (Shielded) 27.2 3.5 12.1 0.66 2.29 7.77 2.25 1.43 1.20 45 132 67

B14 4478 RRH 18.1 8.3 13.4 1.04 1.68 2.18 1.35 1.20 1.20 60 97 69

B14 4478 RRH (Shielded) 18.1 4.2 13.4 0.52 1.68 4.36 1.35 1.28 1.20 32 97 48

RRUS‐32 B66A RRH 27.2 7.0 12.1 1.32 2.29 3.89 2.25 1.26 1.20 80 132 93

RRUS‐32 B66A RRH (Shielded) 27.2 3.5 12.1 0.66 2.29 7.77 2.25 1.43 1.20 45 132 67

4478 B5 RRH 18.1 13.4 8.3 1.68 1.04 1.35 2.18 1.20 1.20 97 60 88

4478 B5 RRH (Shielded) 18.1 6.7 8.3 0.84 1.04 2.70 2.18 1.21 1.20 49 60 52

RRUS‐11 B12 RRH 19.7 7.2 17.0 0.99 2.33 2.74 1.16 1.21 1.20 57 134 76

RRUS‐11 B12 RRH (Shielded) 19.7 3.6 17.0 0.49 2.33 5.47 1.16 1.33 1.20 32 134 57

RRUS‐12 B2 RRH 20.4 7.5 18.5 1.06 2.62 2.72 1.10 1.21 1.20 62 151 84

RRUS‐12 B2 RRH (Shielded) 20.4 3.8 18.5 0.53 2.62 5.44 1.10 1.33 1.20 34 151 63

A2 Modules 16.4 15.2 3.4 1.73 0.39 1.08 4.82 1.20 1.30 100 24 81

LGP21401 TMA 14.4 2.7 9.0 0.27 0.90 5.33 1.60 1.33 1.20 17 52 26

WIND LOADS WITH ICE:

800‐10121 Antenna 58.8 14.6 10.2 5.98 4.19 4.02 5.75 1.27 1.34 50 37 47

OPA‐65R‐LCUU‐H6 Antenna 76.3 19.1 11.7 10.15 6.23 3.99 6.50 1.27 1.38 85 56 78

NNH4‐65B‐R6 Antenna 76.3 23.9 12.1 12.69 6.44 3.19 6.29 1.23 1.37 103 58 92

OPA‐65R‐LCUU‐H8 Antenna 97.0 18.7 11.3 12.63 7.64 5.18 8.56 1.32 1.45 110 73 101

NNH4‐65C‐R6 Antenna 100.3 23.9 12.1 16.68 8.46 4.19 8.26 1.28 1.44 140 80 125

RRUS‐E2 B29 RRH 24.7 11.8 22.8 2.03 3.92 2.09 1.08 1.20 1.20 16 31 20

RRUS‐E2 B29 RRH (Shielded) 24.7 5.9 22.8 1.02 3.92 4.18 1.08 1.27 1.20 9 31 14

RRUS‐32 B30 RRH 31.5 11.3 16.4 2.48 3.60 2.78 1.92 1.21 1.20 20 28 22

RRUS‐32 B30 RRH (Shielded) 31.5 5.7 16.4 1.24 3.60 5.56 1.92 1.34 1.20 11 28 15

B14 4478 RRH 22.4 12.6 17.7 1.97 2.77 1.78 1.26 1.20 1.20 16 22 17

B14 4478 RRH (Shielded) 22.4 6.3 17.7 0.99 2.77 3.55 1.26 1.25 1.20 8 22 12

RRUS‐32 B66A RRH 31.5 11.3 16.4 2.48 3.60 2.78 1.92 1.21 1.20 20 28 22

RRUS‐32 B66A RRH (Shielded) 31.5 5.7 16.4 1.24 3.60 5.56 1.92 1.34 1.20 11 28 15

4478 B5 RRH 22.4 17.7 12.6 2.77 1.97 1.26 1.78 1.20 1.20 22 16 20

4478 B5 RRH (Shielded) 22.4 8.9 12.6 1.38 1.97 2.53 1.78 1.20 1.20 11 16 12

RRUS‐11 B12 RRH 24.0 11.5 21.3 1.93 3.56 2.08 1.13 1.20 1.20 15 28 18

RRUS‐11 B12 RRH (Shielded) 24.0 5.8 21.3 0.96 3.56 4.17 1.13 1.27 1.20 8 28 13

RRUS‐12 B2 RRH 24.7 11.8 22.8 2.03 3.92 2.09 1.08 1.20 1.20 16 31 20

RRUS‐12 B2 RRH (Shielded) 24.7 5.9 22.8 1.02 3.92 4.18 1.08 1.27 1.20 9 31 14

A2 Modules 20.7 19.5 7.7 2.81 1.12 1.06 2.68 1.20 1.21 22 9 19

LGP21401 TMA 18.7 7.0 13.3 0.92 1.74 2.66 1.40 1.21 1.20 7 14 9

WIND LOADS AT 30 MPH:

800‐10121 Antenna 54.5 10.3 5.9 3.90 2.23 5.29 9.24 1.32 1.47 12 8 11

OPA‐65R‐LCUU‐H6 Antenna 72.0 14.8 7.4 7.40 3.70 4.86 9.73 1.31 1.49 23 13 20

NNH4‐65B‐R6 Antenna 72.0 19.6 7.8 9.80 3.90 3.67 9.23 1.25 1.47 29 14 25

OPA‐65R‐LCUU‐H8 Antenna 92.7 14.4 7.0 9.27 4.51 6.44 13.24 1.38 1.61 30 17 27

NNH4‐65C‐R6 Antenna 96.0 19.6 7.8 13.07 5.20 4.90 12.31 1.31 1.58 40 19 35

RRUS‐E2 B29 RRH 20.4 7.5 18.5 1.06 2.62 2.72 1.10 1.21 1.20 3 7 4

RRUS‐E2 B29 RRH (Shielded) 20.4 3.8 18.5 0.53 2.62 5.44 1.10 1.33 1.20 2 7 3

RRUS‐32 B30 RRH 27.2 7.0 12.1 1.32 2.29 3.89 2.25 1.26 1.20 4 7 5

RRUS‐32 B30 RRH (Shielded) 27.2 3.5 12.1 0.66 2.29 7.77 2.25 1.43 1.20 2 7 3

B14 4478 RRH 18.1 8.3 13.4 1.04 1.68 2.18 1.35 1.20 1.20 3 5 3

B14 4478 RRH (Shielded) 18.1 4.2 13.4 0.52 1.68 4.36 1.35 1.28 1.20 2 5 2

RRUS‐32 B66A RRH 27.2 7.0 12.1 1.32 2.29 3.89 2.25 1.26 1.20 4 7 5

RRUS‐32 B66A RRH (Shielded) 27.2 3.5 12.1 0.66 2.29 7.77 2.25 1.43 1.20 2 7 3

4478 B5 RRH 18.1 13.4 8.3 1.68 1.04 1.35 2.18 1.20 1.20 5 3 4

4478 B5 RRH (Shielded) 18.1 6.7 8.3 0.84 1.04 2.70 2.18 1.21 1.20 2 3 3

RRUS‐11 B12 RRH 19.7 7.2 17.0 0.99 2.33 2.74 1.16 1.21 1.20 3 7 4

RRUS‐11 B12 RRH (Shielded) 19.7 3.6 17.0 0.49 2.33 5.47 1.16 1.33 1.20 2 7 3

RRUS‐12 B2 RRH 20.4 7.5 18.5 1.06 2.62 2.72 1.10 1.21 1.20 3 7 4

RRUS‐12 B2 RRH (Shielded) 20.4 3.8 18.5 0.53 2.62 5.44 1.10 1.33 1.20 2 7 3

A2 Modules 16.4 15.2 3.4 1.73 0.39 1.08 4.82 1.20 1.30 5 1 4

LGP21401 TMA 14.4 2.7 9.0 0.27 0.90 5.33 1.60 1.33 1.20 1 3 1

WIND LOADS
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Thickness of ice: 2.17 in.

Density of ice: 56 pcf

800‐10121 Antenna OPA‐65R‐LCUU‐H6 Antenna

Weight of ice based on total radial SF area: Weight of ice based on total radial SF area:

Height (in): 54.5 Height (in): 72.0

Width (in): 10.3 Width (in): 14.8

Depth (in):  5.9 Depth (in):  7.4

Total weight of ice on object:  169 lbs  Total weight of ice on object:  298 lbs 

Weight of object: 47.0 lbs Weight of object: 73.0 lbs

Combined weight of ice and object: 216 lbs Combined weight of ice and object: 371 lbs

NNH4‐65B‐R6 Antenna OPA‐65R‐LCUU‐H8 Antenna

Weight of ice based on total radial SF area: Weight of ice based on total radial SF area:

Height (in): 72.0 Height (in): 92.7

Width (in): 19.6 Width (in): 14.4

Depth (in):  7.8 Depth (in):  7.0

Total weight of ice on object:  370 lbs  Total weight of ice on object:  372 lbs 

Weight of object: 82.0 lbs Weight of object: 88.0 lbs

Combined weight of ice and object: 452 lbs Combined weight of ice and object: 460 lbs

NNH4‐65C‐R6 Antenna RRUS‐E2 B29 RRH

Weight of ice based on total radial SF area: Weight of ice based on total radial SF area:

Height (in): 96.0 Height (in): 20.4

Width (in): 19.6 Width (in): 18.5

Depth (in):  7.8 Depth (in):  7.5

Total weight of ice on object:  493 lbs  Total weight of ice on object:  100 lbs 

Weight of object: 102.0 lbs Weight of object: 53.0 lbs

Combined weight of ice and object: 595 lbs Combined weight of ice and object: 153 lbs

RRUS‐32 B30 RRH 4478 B5 RRH

Weight of ice based on total radial SF area: Weight of ice based on total radial SF area:

Height (in): 27.2 Height (in): 18.1

Width (in): 12.1 Width (in): 13.4

Depth (in):  7.0 Depth (in):  8.3

Total weight of ice on object:  97 lbs  Total weight of ice on object:  72 lbs 

Weight of object: 60.0 lbs Weight of object: 60.0 lbs

Combined weight of ice and object: 157 lbs Combined weight of ice and object: 132 lbs

RRUS‐12 B2 RRH B14 4478 RRH

Weight of ice based on total radial SF area: Weight of ice based on total radial SF area:

Height (in): 20.4 Height (in): 18.1

Width (in): 18.5 Width (in): 13.4

Depth (in):  7.5 Depth (in):  8.3

Total weight of ice on object:  100 lbs  Total weight of ice on object:  72 lbs 

Weight of object: 58.0 lbs Weight of object: 60.0 lbs

Combined weight of ice and object: 158 lbs Combined weight of ice and object: 132 lbs

RRUS‐32 B66A RRH RRUS‐11 B12 RRH

Weight of ice based on total radial SF area: Weight of ice based on total radial SF area:

Height (in): 27.2 Height (in): 19.7

Width (in): 12.1 Width (in): 17.0

Depth (in):  7.0 Depth (in):  7.2

Total weight of ice on object:  97 lbs  Total weight of ice on object:  90 lbs 

Weight of object: 60.0 lbs Weight of object: 51.0 lbs

Combined weight of ice and object: 157 lbs Combined weight of ice and object: 141 lbs

ICE WEIGHT CALCULATIONS



Date:    4/13/2021
Project Name:   MANCHESTER CENTRAL
Project No.:        CT5448
Designed By:      KM          Checked By:  MSC       

A2 Modules LGP21401 TMA

Weight of ice based on total radial SF area: Weight of ice based on total radial SF area:

Height (in): 16.4 Height (in): 14.4

Width (in): 15.2 Width (in): 2.7

Depth (in):  3.4 Depth (in):  9.0

Total weight of ice on object:  64 lbs  Total weight of ice on object:  37 lbs 

Weight of object: 22.0 lbs Weight of object: 19.0 lbs

Combined weight of ice and object: 86 lbs Combined weight of ice and object: 56 lbs

Squid Surge Arrestor

Weight of ice based on total radial SF area:

Depth (in):  24.0

Diameter(in): 9.7

Total weight of ice on object:  63 lbs

Weight of object: 33 lbs

Combined weight of ice and object: 96 lbs

PL 4x1/4 PL 6x3/8

Weight of ice based on total radial SF area: Weight of ice based on total radial SF area:

Height (in): 4 Height (in): 6

Width (in): 0.25 Width (in): 0.375

Per foot weight of ice on object:  16 plf Per foot weight of ice on object:  22 plf

C 3‐3/8x3/16 L 3x3 Angles

Weight of ice based on total radial SF area: Weight of ice based on total radial SF area:

Height (in): 3.375 Height (in): 3

Width (in): 0.1875 Width (in): 3

Per foot weight of ice on object:  15 plf Per foot weight of ice on object:  17 plf

L 2x2 Angles

Weight of ice based on total radial SF area: 3‐1/2" Pipe

Height (in): 2 Per foot weight of ice:

Width (in): 2 diameter (in): 4

Per foot weight of ice on object:  13 plf Per foot weight of ice on object:  16 plf

2‐1/2" pipe 2" pipe

Per foot weight of ice: Per foot weight of ice:

diameter (in): 2.88 diameter (in): 2.38

Per foot weight of ice on object:  13 plf Per foot weight of ice on object:  12 plf
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Load data
__________________________________________________________________________________________________________________________
GLOSSARY

Comb : Indicates if load condition is a load combination

Load Conditions
__________________________________________________________________________________________________________________________

Condition Description Comb. Category

-------------------------------------------------------------------------------------------------------------------------------------------------------------------
DL Dead Load No DL
W0 Wind Load 0/60/120 deg No WIND
W30 Wind Load 30/90/150 deg No WIND
Di Ice Load No LL
Wi0 Ice Wind Load 0/60/120 deg No WIND
Wi30 Ice Wind Load 30/90/150 deg No WIND
WL0 WL 30 mph 0/60/120 deg No WIND
WL30 WL 30 mph 30/90/150 deg No WIND
LL1 250 lb Live Load Center of Mount No LL
LL2 250 lb Live Load End of Mount No LL
LLa1 250 lb Live Load Antenna 1 No LL
LLa2 250 lb Live Load Antenna 2 No LL
LLa3 250 lb Live Load Antenna 3 No LL
LLa4 250 lb Live Load Antenna 4 No LL
-------------------------------------------------------------------------------------------------------------------------------------------------------------------

Distributed force on members
__________________________________________________________________________________________________________________________

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

-----------------------------------------------------------------------------------------------------------------------------------------------
DL 26 y -0.01 -0.01 10.00 Yes 90.00 Yes

27 y -0.01 -0.01 10.00 Yes 90.00 Yes
28 y -0.01 -0.01 10.00 Yes 90.00 Yes
29 y -0.01 -0.01 0.00 No 100.00 Yes
30 y -0.01 -0.01 0.00 No 100.00 Yes
31 y -0.01 -0.01 0.00 No 100.00 Yes
32 y -0.01 -0.01 0.00 No 100.00 Yes
33 y -0.01 -0.01 0.00 No 100.00 Yes
34 y -0.01 -0.01 0.00 No 100.00 Yes

W0 17 z -0.019 -0.019 0.00 No 100.00 Yes
18 z -0.002 -0.002 0.00 No 100.00 Yes
19 z -0.019 -0.019 0.00 No 100.00 Yes
20 z -0.002 -0.002 0.00 No 100.00 Yes
22 z -0.002 -0.002 0.00 No 100.00 Yes
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23 z -0.019 -0.019 0.00 No 100.00 Yes
24 z -0.019 -0.019 0.00 No 100.00 Yes
25 z -0.019 -0.019 0.00 No 100.00 Yes
26 z -0.027 -0.027 0.00 No 100.00 Yes
27 z -0.027 -0.027 0.00 No 100.00 Yes
28 z -0.027 -0.027 0.00 No 100.00 Yes
29 z -0.016 -0.016 0.00 No 100.00 Yes
30 z -0.016 -0.016 0.00 No 100.00 Yes
31 z -0.016 -0.016 0.00 No 100.00 Yes
32 z -0.016 -0.016 0.00 No 100.00 Yes
33 z -0.016 -0.016 0.00 No 100.00 Yes
34 z -0.016 -0.016 0.00 No 100.00 Yes
36 z -0.024 -0.024 0.00 No 100.00 Yes
37 z -0.024 -0.024 0.00 No 100.00 Yes
40 z -0.011 -0.011 0.00 No 100.00 Yes
41 z -0.011 -0.011 0.00 No 100.00 Yes
42 z -0.011 -0.011 0.00 No 100.00 Yes
43 z -0.016 -0.016 0.00 No 100.00 Yes
44 z -0.016 -0.016 0.00 No 100.00 Yes
45 z -0.016 -0.016 0.00 No 100.00 Yes
46 z -0.001 -0.001 0.00 No 100.00 Yes
47 z -0.001 -0.001 0.00 No 100.00 Yes
48 z -0.001 -0.001 0.00 No 100.00 Yes
16 z -0.011 -0.011 0.00 No 100.00 Yes
13 z -0.011 -0.011 0.00 No 100.00 Yes
14 z -0.011 -0.011 0.00 No 100.00 Yes
15 z -0.011 -0.011 0.00 No 100.00 Yes
5 z -0.011 -0.011 0.00 No 100.00 Yes
6 z -0.011 -0.011 0.00 No 100.00 Yes
7 z -0.014 -0.014 0.00 No 100.00 Yes
8 z -0.011 -0.011 0.00 No 100.00 Yes
9 z -0.011 -0.011 0.00 No 100.00 Yes
10 z -0.011 -0.011 0.00 No 100.00 Yes
11 z -0.014 -0.014 0.00 No 100.00 Yes
12 z -0.011 -0.011 0.00 No 100.00 Yes

W30 17 x -0.019 -0.019 0.00 No 100.00 Yes
18 x -0.002 -0.002 0.00 No 100.00 Yes
19 x -0.019 -0.019 0.00 No 100.00 Yes
20 x -0.002 -0.002 0.00 No 100.00 Yes
21 x -0.019 -0.019 0.00 No 100.00 Yes
22 x -0.002 -0.002 0.00 No 100.00 Yes
23 x -0.019 -0.019 0.00 No 100.00 Yes
24 x -0.019 -0.019 0.00 No 100.00 Yes
27 x -0.027 -0.027 0.00 No 100.00 Yes
28 x -0.027 -0.027 0.00 No 100.00 Yes
30 x -0.016 -0.016 0.00 No 100.00 Yes
32 x -0.016 -0.016 0.00 No 100.00 Yes
33 x -0.016 -0.016 0.00 No 100.00 Yes
34 x -0.016 -0.016 0.00 No 100.00 Yes
35 x -0.024 -0.024 0.00 No 100.00 Yes
36 x -0.024 -0.024 0.00 No 100.00 Yes
37 x -0.024 -0.024 0.00 No 100.00 Yes
40 x -0.011 -0.011 0.00 No 100.00 Yes
41 x -0.011 -0.011 0.00 No 100.00 Yes
43 x -0.016 -0.016 0.00 No 100.00 Yes
45 x -0.016 -0.016 0.00 No 100.00 Yes
46 x -0.001 -0.001 0.00 No 100.00 Yes
47 x -0.001 -0.001 0.00 No 100.00 Yes
48 x -0.001 -0.001 0.00 No 100.00 Yes
16 x -0.011 -0.011 0.00 No 100.00 Yes
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13 x -0.011 -0.011 0.00 No 100.00 Yes
14 x -0.011 -0.011 0.00 No 100.00 Yes
15 x -0.011 -0.011 0.00 No 100.00 Yes
1 x -0.011 -0.011 0.00 No 100.00 Yes
2 x -0.011 -0.011 0.00 No 100.00 Yes
3 x -0.014 -0.014 0.00 No 100.00 Yes
4 x -0.011 -0.011 0.00 No 100.00 Yes
5 x -0.011 -0.011 0.00 No 100.00 Yes
6 x -0.011 -0.011 0.00 No 100.00 Yes
7 x -0.014 -0.014 0.00 No 100.00 Yes
8 x -0.011 -0.011 0.00 No 100.00 Yes

Di 17 y -0.016 -0.016 0.00 No 100.00 Yes
18 y -0.022 -0.022 0.00 No 100.00 Yes
19 y -0.016 -0.016 0.00 No 100.00 Yes
20 y -0.022 -0.022 0.00 No 100.00 Yes
21 y -0.016 -0.016 0.00 No 100.00 Yes
22 y -0.022 -0.022 0.00 No 100.00 Yes
23 y -0.016 -0.016 0.00 No 100.00 Yes
24 y -0.016 -0.016 0.00 No 100.00 Yes
25 y -0.016 -0.016 0.00 No 100.00 Yes
26 y -0.015 -0.015 0.00 No 100.00 Yes
27 y -0.015 -0.015 0.00 No 100.00 Yes
28 y -0.015 -0.015 0.00 No 100.00 Yes
29 y -0.013 -0.013 0.00 No 100.00 Yes
30 y -0.013 -0.013 0.00 No 100.00 Yes
31 y -0.013 -0.013 0.00 No 100.00 Yes
32 y -0.013 -0.013 0.00 No 100.00 Yes
33 y -0.013 -0.013 0.00 No 100.00 Yes
34 y -0.013 -0.013 0.00 No 100.00 Yes
35 y -0.017 -0.017 0.00 No 100.00 Yes
36 y -0.017 -0.017 0.00 No 100.00 Yes
37 y -0.017 -0.017 0.00 No 100.00 Yes
40 y -0.012 -0.012 0.00 No 100.00 Yes
41 y -0.012 -0.012 0.00 No 100.00 Yes
42 y -0.012 -0.012 0.00 No 100.00 Yes
43 y -0.013 -0.013 0.00 No 100.00 Yes
44 y -0.013 -0.013 0.00 No 100.00 Yes
45 y -0.013 -0.013 0.00 No 100.00 Yes
46 y -0.016 -0.016 0.00 No 100.00 Yes
47 y -0.016 -0.016 0.00 No 100.00 Yes
48 y -0.016 -0.016 0.00 No 100.00 Yes
16 y -0.012 -0.012 0.00 No 100.00 Yes
13 y -0.012 -0.012 0.00 No 100.00 Yes
14 y -0.012 -0.012 0.00 No 100.00 Yes
15 y -0.012 -0.012 0.00 No 100.00 Yes
1 y -0.012 -0.012 0.00 No 100.00 Yes
2 y -0.012 -0.012 0.00 No 100.00 Yes
3 y -0.013 -0.013 0.00 No 100.00 Yes
4 y -0.012 -0.012 0.00 No 100.00 Yes
5 y -0.012 -0.012 0.00 No 100.00 Yes
6 y -0.012 -0.012 0.00 No 100.00 Yes
7 y -0.013 -0.013 0.00 No 100.00 Yes
8 y -0.012 -0.012 0.00 No 100.00 Yes
9 y -0.012 -0.012 0.00 No 100.00 Yes
10 y -0.012 -0.012 0.00 No 100.00 Yes
11 y -0.013 -0.013 0.00 No 100.00 Yes
12 y -0.012 -0.012 0.00 No 100.00 Yes

-----------------------------------------------------------------------------------------------------------------------------------------------
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Concentrated forces on members
__________________________________________________________________________________________________________________________

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

---------------------------------------------------------------------------------------------------------
DL 16 y -0.033 2.00 No

13 y -0.033 2.00 No
14 y -0.033 2.00 No
15 y -0.033 2.00 No
1 y -0.024 3.00 No

y -0.024 6.50 No
y -0.038 5.00 No

2 y -0.044 1.50 No
y -0.044 8.50 No
y -0.053 5.00 No
y -0.06 9.00 No

3 y -0.051 1.50 No
y -0.051 8.50 No
y -0.06 5.00 No
y -0.06 5.00 No

4 y -0.044 1.50 No
y -0.044 8.50 No
y -0.06 4.00 No
y -0.051 9.00 No
y -0.06 9.00 No

5 y -0.024 3.00 No
y -0.024 6.50 No
y -0.038 5.00 No

6 y -0.037 2.50 No
y -0.037 7.50 No
y -0.053 5.00 No
y -0.06 9.00 No

7 y -0.041 2.50 No
y -0.041 7.50 No
y -0.06 5.00 No
y -0.06 5.00 No

8 y -0.037 2.50 No
y -0.037 7.50 No
y -0.06 4.00 No
y -0.051 9.00 No
y -0.06 9.00 No

9 y -0.024 3.00 No
y -0.024 6.50 No
y -0.038 5.00 No

10 y -0.044 1.50 No
y -0.044 8.50 No
y -0.053 5.00 No
y -0.06 9.00 No

11 y -0.051 1.50 No
y -0.051 8.50 No
y -0.06 5.00 No
y -0.06 5.00 No

12 y -0.044 1.50 No
y -0.044 8.50 No
y -0.06 4.00 No
y -0.051 9.00 No
y -0.06 9.00 No

W0 16 z -0.054 2.00 No
13 z -0.054 2.00 No
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14 z -0.054 2.00 No
15 z -0.054 2.00 No
1 z -0.124 3.00 No

z -0.124 6.50 No
2 z -0.306 1.50 No

z -0.306 8.50 No
z -0.034 5.00 No
z -0.045 9.00 No

3 z -0.41 1.50 No
z -0.41 8.50 No
z -0.032 5.00 No
z -0.045 5.00 No

4 z -0.306 1.50 No
z -0.306 8.50 No
z -0.03 9.00 No
z -0.031 9.00 No

5 z -0.091 3.00 No
z -0.091 6.50 No
z -0.043 5.00 No

6 z -0.158 2.50 No
z -0.158 7.50 No
z -0.125 5.00 No
z -0.114 9.00 No

7 z -0.177 2.50 No
z -0.177 7.50 No
z -0.114 5.00 No

8 z -0.158 2.50 No
z -0.158 7.50 No
z -0.063 4.00 No
z -0.125 9.00 No

9 z -0.091 3.00 No
z -0.091 6.50 No
z -0.043 5.00 No

10 z -0.207 1.50 No
z -0.207 8.50 No
z -0.125 5.00 No
z -0.114 9.00 No

11 z -0.25 1.50 No
z -0.25 8.50 No
z -0.114 5.00 No

12 z -0.207 1.50 No
z -0.207 8.50 No
z -0.063 4.00 No
z -0.125 9.00 No

W30 16 x -0.054 2.00 No
13 x -0.054 2.00 No
14 x -0.054 2.00 No
15 x -0.054 2.00 No
1 x -0.079 3.00 No

x -0.079 6.50 No
x -0.052 5.00 No

2 x -0.174 1.50 No
x -0.174 8.50 No
x -0.151 5.00 No
x -0.132 9.00 No

3 x -0.197 1.50 No
x -0.197 8.50 No
x -0.132 5.00 No

4 x -0.174 1.50 No
x -0.174 8.50 No
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x -0.06 4.00 No
x -0.151 6.00 No

5 x -0.113 3.00 No
x -0.113 6.50 No
x -0.026 5.00 No

6 x -0.207 2.50 No
x -0.207 7.50 No
x -0.063 5.00 No
x -0.067 9.00 No

7 x -0.256 2.50 No
x -0.256 7.50 No
x -0.067 5.00 No

8 x -0.207 2.50 No
x -0.207 7.50 No
x -0.052 4.00 No
x -0.063 9.00 No

9 x -0.113 3.00 No
x -0.113 6.50 No
x -0.026 5.00 No

10 x -0.273 1.50 No
x -0.273 8.50 No
x -0.063 5.00 No
x -0.067 9.00 No

11 x -0.357 1.50 No
x -0.357 8.50 No
x -0.067 5.00 No

12 x -0.273 1.50 No
x -0.273 8.50 No
x -0.052 4.00 No
x -0.063 9.00 No

Di 16 y -0.063 2.00 No
13 y -0.063 2.00 No
14 y -0.063 2.00 No
15 y -0.063 2.00 No
1 y -0.085 3.00 No

y -0.085 6.50 No
y -0.074 5.00 No

2 y -0.186 1.50 No
y -0.186 8.50 No
y -0.10 5.00 No
y -0.097 9.00 No

3 y -0.247 1.50 No
y -0.247 8.50 No
y -0.072 5.00 No
y -0.097 5.00 No

4 y -0.186 1.50 No
y -0.186 8.50 No
y -0.072 4.00 No
y -0.09 9.00 No
y -0.10 9.00 No

5 y -0.085 3.00 No
y -0.085 6.50 No
y -0.074 5.00 No

6 y -0.149 2.50 No
y -0.149 7.50 No
y -0.10 5.00 No
y -0.097 9.00 No

7 y -0.185 2.50 No
y -0.185 7.50 No
y -0.072 5.00 No
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y -0.097 5.00 No
8 y -0.149 2.50 No

y -0.149 7.50 No
y -0.072 4.00 No
y -0.09 9.00 No
y -0.10 9.00 No

9 y -0.085 3.00 No
y -0.085 6.50 No
y -0.074 5.00 No

10 y -0.186 1.50 No
y -0.186 8.50 No
y -0.10 5.00 No
y -0.097 9.00 No

11 y -0.247 1.50 No
y -0.247 8.50 No
y -0.072 5.00 No
y -0.097 5.00 No

12 y -0.186 1.50 No
y -0.186 8.50 No
y -0.072 4.00 No
y -0.09 9.00 No
y -0.10 9.00 No

Wi0 16 z -0.013 2.00 No
13 z -0.013 2.00 No
14 z -0.013 2.00 No
15 z -0.013 2.00 No
1 z -0.026 3.00 No

z -0.026 6.50 No
2 z -0.057 1.50 No

z -0.057 8.50 No
z -0.012 5.00 No
z -0.016 9.00 No

3 z -0.072 1.50 No
z -0.072 8.50 No
z -0.011 5.00 No
z -0.016 5.00 No

4 z -0.057 1.50 No
z -0.057 8.50 No
z -0.011 9.00 No
z -0.011 9.00 No

5 z -0.02 3.00 No
z -0.02 6.50 No
z -0.012 5.00 No

6 z -0.032 2.50 No
z -0.032 7.50 No
z -0.026 5.00 No
z -0.025 9.00 No

7 z -0.035 2.50 No
z -0.035 7.50 No
z -0.025 5.00 No

8 z -0.032 2.50 No
z -0.032 7.50 No
z -0.016 4.00 No
z -0.026 9.00 No

9 z -0.02 3.00 No
z -0.02 6.50 No
z -0.012 5.00 No

10 z -0.041 1.50 No
z -0.041 8.50 No
z -0.026 5.00 No
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z -0.025 9.00 No
11 z -0.048 1.50 No

z -0.048 8.50 No
z -0.025 5.00 No

12 z -0.041 1.50 No
z -0.041 8.50 No
z -0.016 4.00 No
z -0.026 9.00 No

Wi30 16 x -0.013 2.00 No
13 x -0.013 2.00 No
14 x -0.013 2.00 No
15 x -0.013 2.00 No
1 x -0.019 3.00 No

x -0.019 6.50 No
x -0.014 5.00 No

2 x -0.037 1.50 No
x -0.037 8.50 No
x -0.031 5.00 No
x -0.028 9.00 No

3 x -0.04 1.50 No
x -0.04 8.50 No
x -0.028 5.00 No

4 x -0.037 1.50 No
x -0.037 8.50 No
x -0.016 4.00 No
x -0.031 9.00 No

5 x -0.024 3.00 No
x -0.024 6.50 No
x -0.009 5.00 No

6 x -0.039 2.50 No
x -0.039 7.50 No
x -0.015 5.00 No

7 x -0.046 2.50 No
x -0.046 7.50 No
x -0.015 5.00 No

8 x -0.039 2.50 No
x -0.039 7.50 No
x -0.012 4.00 No
x -0.014 6.00 No

9 x -0.024 3.00 No
x -0.024 6.50 No
x -0.009 5.00 No

10 x -0.051 1.50 No
x -0.051 8.50 No
x -0.015 5.00 No

11 x -0.063 1.50 No
x -0.063 8.50 No
x -0.015 5.00 No

12 x -0.051 1.50 No
x -0.051 8.50 No
x -0.012 4.00 No
x -0.014 9.00 No

WL0 16 z -0.003 2.00 No
13 z -0.003 2.00 No
14 z -0.003 2.00 No
15 z -0.003 2.00 No
1 z -0.006 3.00 No

z -0.006 6.50 No
2 z -0.015 1.50 No

z -0.015 8.50 No
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z -0.002 5.00 No
z -0.002 9.00 No

3 z -0.02 1.50 No
z -0.02 8.50 No
z -0.002 5.00 No
z -0.002 5.00 No

4 z -0.015 1.50 No
z -0.015 8.50 No
z -0.001 6.00 No
z -0.002 9.00 No

5 z -0.005 3.00 No
z -0.005 6.50 No
z -0.002 5.00 No

6 z -0.008 2.50 No
z -0.008 7.50 No
z -0.006 5.00 No
z -0.006 9.00 No

7 z -0.009 2.50 No
z -0.009 7.50 No
z -0.006 5.00 No

8 z -0.008 2.50 No
z -0.008 7.50 No
z -0.003 4.00 No
z -0.006 9.00 No

9 z -0.005 3.00 No
z -0.005 6.50 No
z -0.002 5.00 No

10 z -0.01 1.50 No
z -0.01 8.50 No
z -0.006 5.00 No
z -0.006 9.00 No

11 z -0.013 1.50 No
z -0.013 8.50 No
z -0.006 5.00 No

12 z -0.01 1.50 No
z -0.01 8.50 No
z -0.003 4.00 No
z -0.006 9.00 No

WL30 16 x -0.003 2.00 No
13 x -0.003 2.00 No
14 x -0.003 2.00 No
15 x -0.003 2.00 No
1 x -0.004 3.00 No

x -0.004 6.50 No
x -0.003 5.00 No

2 x -0.009 1.50 No
x -0.009 8.50 No
x -0.007 5.00 No

3 x -0.01 1.50 No
x -0.01 8.50 No
x -0.007 5.00 No

4 x -0.009 1.50 No
x -0.009 8.50 No
x -0.003 4.00 No
x -0.007 9.00 No

5 x -0.006 3.00 No
x -0.006 6.50 No
x -0.001 5.00 No

6 x -0.01 2.50 No
x -0.01 7.50 No
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x -0.003 5.00 No
7 x -0.013 2.50 No

x -0.013 7.50 No
x -0.003 5.00 No

8 x -0.01 2.50 No
x -0.01 7.50 No
x -0.003 4.00 No
x -0.003 9.00 No

9 x -0.006 3.00 No
x -0.006 6.50 No
x -0.001 5.00 No

10 x -0.014 1.50 No
x -0.014 8.50 No
x -0.003 5.00 No

11 x -0.018 1.50 No
x -0.018 8.50 No
x -0.003 5.00 No

12 x -0.014 1.50 No
x -0.014 8.50 No
x -0.003 4.00 No
x -0.003 9.00 No

LL1 25 y -0.25 50.00 Yes
LL2 25 y -0.25 0.00 Yes
LLa1 1 y -0.25 50.00 Yes
LLa2 2 y -0.25 50.00 Yes
LLa3 3 y -0.25 50.00 Yes
LLa4 4 y -0.25 50.00 Yes
---------------------------------------------------------------------------------------------------------

Self weight multipliers for load conditions
__________________________________________________________________________________________________________________________

                Self weight multiplier            
Condition Description Comb. MultX MultY MultZ

--------------------------------------------------------------------------------------------------------------------------------------------------------------------------
DL Dead Load No 0.00 -1.00 0.00
W0 Wind Load 0/60/120 deg No 0.00 0.00 0.00
W30 Wind Load 30/90/150 deg No 0.00 0.00 0.00
Di Ice Load No 0.00 0.00 0.00
Wi0 Ice Wind Load 0/60/120 deg No 0.00 0.00 0.00
Wi30 Ice Wind Load 30/90/150 deg No 0.00 0.00 0.00
WL0 WL 30 mph 0/60/120 deg No 0.00 0.00 0.00
WL30 WL 30 mph 30/90/150 deg 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 End of Mount No 0.00 0.00 0.00
LLa1 250 lb Live Load Antenna 1 No 0.00 0.00 0.00
LLa2 250 lb Live Load Antenna 2 No 0.00 0.00 0.00
LLa3 250 lb Live Load Antenna 3 No 0.00 0.00 0.00
LLa4 250 lb Live Load Antenna 4 No 0.00 0.00 0.00
--------------------------------------------------------------------------------------------------------------------------------------------------------------------------

Earthquake (Dynamic analysis only)
__________________________________________________________________________________________________________________________
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Condition a/g Ang. Damp.
[Deg] [%]

---------------------------------------------------------------------------
DL 0.00 0.00 0.00
W0 0.00 0.00 0.00
W30 0.00 0.00 0.00
Di 0.00 0.00 0.00
Wi0 0.00 0.00 0.00
Wi30 0.00 0.00 0.00
WL0 0.00 0.00 0.00
WL30 0.00 0.00 0.00
LL1 0.00 0.00 0.00
LL2 0.00 0.00 0.00
LLa1 0.00 0.00 0.00
LLa2 0.00 0.00 0.00
LLa3 0.00 0.00 0.00
LLa4 0.00 0.00 0.00
---------------------------------------------------------------------------
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Steel Code Check
__________________________________________________________________________________________________________________________
Report:  Summary - Group by member

Load conditions to be included in design :
LC1=1.2DL+W0
LC2=1.2DL+W30
LC3=1.2DL-W0
LC4=1.2DL-W30
LC5=0.9DL+W0
LC6=0.9DL+W30
LC7=0.9DL-W0
LC8=0.9DL-W30
LC9=1.2DL+Di+Wi0
LC10=1.2DL+Di+Wi30
LC11=1.2DL+Di-Wi0
LC12=1.2DL+Di-Wi30
LC13=1.4DL
LC15=1.2DL+1.5LL1
LC16=1.2DL+1.5LL2
LC17=1.2DL+WL0+1.5LLa1
LC18=1.2DL+WL30+1.5LLa1
LC19=1.2DL-WL0+1.5LLa1
LC20=1.2DL-WL30+1.5LLa1
LC21=1.2DL+WL0+1.5LLa2
LC22=1.2DL+WL30+1.5LLa2
LC23=1.2DL-WL0+1.5LLa2
LC24=1.2DL-WL30+1.5LLa2
LC25=1.2DL+WL0+1.5LLa3
LC26=1.2DL+WL30+1.5LLa3
LC27=1.2DL-WL0+1.5LLa3
LC28=1.2DL-WL30+1.5LLa3
LC29=1.2DL+WL0+1.5LLa4
LC30=1.2DL+WL30+1.5LLa4
LC31=1.2DL-WL0+1.5LLa4
LC32=1.2DL-WL30+1.5LLa4

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

C 3-3/8x3/16 26 LC9 at 50.00% 0.66 OK
27 LC10 at 50.00% 0.68 OK
28 LC12 at 50.00% 0.72 OK

-----------------------------------------------------------------------------------------------
L 2X2X1_4 43 LC1 at 100.00% 0.82 OK

44 LC2 at 100.00% 0.69 OK
45 LC1 at 0.00% 0.78 OK

-----------------------------------------------------------------------------------------------
L 2X2X3_16 29 LC4 at 0.00% 0.46 OK

30 LC4 at 100.00% 0.46 OK
31 LC2 at 100.00% 0.47 OK
32 LC2 at 0.00% 0.45 OK
33 LC1 at 0.00% 0.52 OK
34 LC1 at 100.00% 0.53 OK

-----------------------------------------------------------------------------------------------
PIPE 2-1_2x0.203 3 LC2 at 79.17% 0.68 OK

7 LC1 at 79.17% 0.65 OK
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11 LC1 at 79.17% 0.67 OK
-----------------------------------------------------------------------------------------------

PIPE 2x0.154 40 LC1 at 57.64% 0.61 OK
41 LC1 at 56.94% 0.60 OK
42 LC2 at 56.94% 0.65 OK
16 LC2 at 71.88% 0.07 OK
13 LC2 at 71.88% 0.07 OK
14 LC2 at 71.88% 0.05 OK
15 LC2 at 71.88% 0.05 OK
1 LC2 at 79.17% 0.62 OK
2 LC4 at 79.17% 0.76 OK
4 LC4 at 79.17% 0.69 OK
5 LC1 at 79.17% 0.67 OK
6 LC1 at 79.17% 0.82 OK
8 LC3 at 79.17% 0.68 OK
9 LC3 at 79.17% 0.64 OK
10 LC3 at 79.17% 0.80 OK
12 LC1 at 79.17% 0.71 OK

-----------------------------------------------------------------------------------------------
PIPE 3-1_2x0.226 17 LC4 at 48.44% 0.63 OK

19 LC2 at 48.44% 0.62 OK
21 LC1 at 48.44% 0.67 OK
23 LC1 at 37.50% 0.28 OK
24 LC1 at 22.92% 0.29 OK
25 LC2 at 22.92% 0.29 OK

-----------------------------------------------------------------------------------------------
PL 4x1/4 46 LC2 at 0.00% 0.63 OK

47 LC1 at 100.00% 0.68 OK
48 LC1 at 0.00% 0.67 OK

-----------------------------------------------------------------------------------------------
PL 6x3/8 18 LC4 at 50.00% 0.39 OK

20 LC2 at 46.88% 0.38 OK
22 LC1 at 50.00% 0.43 OK

-----------------------------------------------------------------------------------------------
T2L 3X3X1_4 35 LC1 at 100.00% 0.43 OK

36 LC4 at 100.00% 0.45 OK
37 LC2 at 100.00% 0.43 OK

-------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
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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 0.00 0.00 0
2 0.7794 0.00 0.45 0
3 6.1055 0.00 3.525 0
4 5.8555 0.00 3.958 0
5 6.3555 0.00 3.092 0
10 -0.7794 0.00 0.45 0
11 -6.1055 0.00 3.525 0
12 -6.3555 0.00 3.092 0
13 -5.8555 0.00 3.958 0
14 0.00 0.00 -0.90 0
15 0.00 0.00 -7.05 0
16 0.50 0.00 -7.05 0
17 -0.50 0.00 -7.05 0
19 0.2715 0.00 -7.4458 0
20 6.584 0.00 3.4878 0
23 -6.584 0.00 3.4878 0
24 -0.2715 0.00 -7.4458 0
27 6.3125 0.00 3.958 0
28 -6.3125 0.00 3.958 0
29 -2.6715 0.00 -3.2889 0
30 -4.184 0.00 -0.6691 0
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33 4.184 0.00 -0.6691 0
34 2.6715 0.00 -3.2889 0
37 -1.5125 0.00 3.958 0
38 1.5125 0.00 3.958 0
39 -1.7625 0.00 3.525 0
40 -3.934 0.00 -0.2361 0
43 3.934 0.00 -0.2361 0
44 1.7625 0.00 3.525 0
47 -2.1715 0.00 -3.2889 0
48 2.1715 0.00 -3.2889 0
49 0.7794 -2.00 0.45 0
50 0.00 -2.00 -0.90 0
51 -0.7794 -2.00 0.45 0
52 2.8482 0.00 1.6444 0
53 3.2813 0.00 1.8944 0
58 -2.8482 0.00 1.6444 0
59 -3.2813 0.00 1.8944 0
60 0.00 0.00 -3.2889 0
61 0.00 0.00 -3.7889 0
132 0.2715 4.80 -7.4458 0
133 6.584 4.80 3.4878 0
134 -6.584 4.80 3.4878 0
135 -0.2715 4.80 -7.4458 0
136 6.3125 4.80 3.958 0
137 -6.3125 4.80 3.958 0
138 -2.5215 4.80 -3.5487 0
139 -4.334 4.80 -0.4093 0
142 4.334 4.80 -0.4093 0
143 2.5215 4.80 -3.5487 0
144 -1.8125 4.80 3.958 0
145 1.8125 4.80 3.958 0
146 0.50 4.80 -7.05 0
147 -0.50 4.80 -7.05 0
148 -6.3555 4.80 3.092 0
149 -5.8555 4.80 3.958 0
150 5.8555 4.80 3.958 0
151 6.3555 4.80 3.092 0
166 5.50 -2.00 4.158 0
181 5.50 8.00 4.158 0
184 -1.9138 -1.00 0.874 0
185 -1.9138 3.00 0.874 0
192 1.7138 -1.00 1.2204 0
193 1.7138 3.00 1.2204 0
196 0.20 -1.00 -2.0944 0
197 0.20 3.00 -2.0944 0
201 0.00 1.00 0.00 0
203 1.9138 -1.00 0.874 0
204 1.9138 3.00 0.874 0
209 3.50 -2.00 4.158 0
210 3.50 8.00 4.158 0
215 -0.90 -2.00 4.158 0
216 -0.90 8.00 4.158 0
221 -5.30 -2.00 4.158 0
222 -5.30 8.00 4.158 0
255 0.8509 8.00 -6.8421 0
256 -6.3509 8.00 2.6841 0
257 0.8509 -2.00 -6.8421 0
258 -6.3509 -2.00 2.6841 0
259 1.8509 8.00 -5.1101 0
260 -5.3509 8.00 0.9521 0
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261 1.8509 -2.00 -5.1101 0
262 -5.3509 -2.00 0.9521 0
263 4.0509 -2.00 -1.2996 0
264 -3.1509 -2.00 -2.8584 0
265 4.0509 8.00 -1.2996 0
266 -3.1509 8.00 -2.8584 0
267 6.2509 -2.00 2.5109 0
268 -0.9509 -2.00 -6.6689 0
269 6.2509 8.00 2.5109 0
270 -0.9509 8.00 -6.6689 0
--------------------------------------------------------------------------------------------------------------------

Restraints
__________________________________________________________________________________________________________________________

Node TX TY TZ RX RY RZ

-----------------------------------------------------------------------------------------------
2 1 1 1 1 1 1
10 1 1 1 1 1 1
14 1 1 1 1 1 1
49 1 1 1 1 1 1
50 1 1 1 1 1 1
51 1 1 1 1 1 1
-----------------------------------------------------------------------------------------------

Members
__________________________________________________________________________________________________________________________

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

-----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
17 2 3 PIPE 3-1_2x0.226 A53 GrB 0.00 0.00 0.00
18 4 5 PL 6x3/8 A36 0.00 0.00 0.00
19 10 11 PIPE 3-1_2x0.226 A53 GrB 0.00 0.00 0.00
20 12 13 PL 6x3/8 A36 0.00 0.00 0.00
21 14 15 PIPE 3-1_2x0.226 A53 GrB 0.00 0.00 0.00
22 16 17 PL 6x3/8 A36 0.00 0.00 0.00
23 19 20 PIPE 3-1_2x0.226 A53 GrB 0.00 0.00 0.00
24 23 24 PIPE 3-1_2x0.226 A53 GrB 0.00 0.00 0.00
25 27 28 PIPE 3-1_2x0.226 A53 GrB 0.00 0.00 0.00
26 34 29 C 3-3/8x3/16 A36 0.00 0.00 0.00
27 30 37 C 3-3/8x3/16 A36 0.00 0.00 0.00
28 38 33 C 3-3/8x3/16 A36 0.00 0.00 0.00
29 3 44 L 2X2X3_16 A36 0.00 0.00 0.00
30 43 3 L 2X2X3_16 A36 0.00 0.00 0.00
31 39 11 L 2X2X3_16 A36 0.00 0.00 0.00
32 11 40 L 2X2X3_16 A36 0.00 0.00 0.00
33 15 48 L 2X2X3_16 A36 0.00 0.00 0.00
34 47 15 L 2X2X3_16 A36 0.00 0.00 0.00
35 50 61 T2L 3X3X1_4 A36 0.00 0.00 0.00
36 49 53 T2L 3X3X1_4 A36 0.00 0.00 0.00
37 51 59 T2L 3X3X1_4 A36 0.00 0.00 0.00
40 132 133 PIPE 2x0.154 A53 GrB 0.00 0.00 0.00
41 134 135 PIPE 2x0.154 A53 GrB 0.00 0.00 0.00
42 136 137 PIPE 2x0.154 A53 GrB 0.00 0.00 0.00
43 142 145 L 2X2X1_4 A36 0.00 0.00 0.00
44 138 143 L 2X2X1_4 A36 0.00 0.00 0.00
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45 144 139 L 2X2X1_4 A36 0.00 0.00 0.00
46 146 147 PL 4x1/4 A36 0.00 0.00 0.00
47 148 149 PL 4x1/4 A36 0.00 0.00 0.00
48 150 151 PL 4x1/4 A36 0.00 0.00 0.00
16 185 184 PIPE 2x0.154 A53 GrB 0.00 0.00 0.00
13 193 192 PIPE 2x0.154 A53 GrB 0.00 0.00 0.00
14 197 196 PIPE 2x0.154 A53 GrB 0.00 0.00 0.00
15 204 203 PIPE 2x0.154 A53 GrB 0.00 0.00 0.00
1 181 166 PIPE 2x0.154 A53 GrB 0.00 0.00 0.00
2 210 209 PIPE 2x0.154 A53 GrB 0.00 0.00 0.00
3 216 215 PIPE 2-1_2x0.203 A53 GrB 0.00 0.00 0.00
4 222 221 PIPE 2x0.154 A53 GrB 0.00 0.00 0.00
5 256 258 PIPE 2x0.154 A53 GrB 0.00 0.00 0.00
6 260 262 PIPE 2x0.154 A53 GrB 0.00 0.00 0.00
7 266 264 PIPE 2-1_2x0.203 A53 GrB 0.00 0.00 0.00
8 270 268 PIPE 2x0.154 A53 GrB 0.00 0.00 0.00
9 255 257 PIPE 2x0.154 A53 GrB 0.00 0.00 0.00
10 259 261 PIPE 2x0.154 A53 GrB 0.00 0.00 0.00
11 265 263 PIPE 2-1_2x0.203 A53 GrB 0.00 0.00 0.00
12 269 267 PIPE 2x0.154 A53 GrB 0.00 0.00 0.00
-----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

Orientation of local axes
__________________________________________________________________________________________________________________________

Member Rotation Axes23 NX NY NZ
[Deg]

--------------------------------------------------------------------------------------------------------------------
43 90.00 0 0.00 0.00 0.00
44 90.00 0 0.00 0.00 0.00
45 90.00 0 0.00 0.00 0.00
46 90.00 0 0.00 0.00 0.00
47 90.00 0 0.00 0.00 0.00
48 90.00 0 0.00 0.00 0.00
16 0.00 2 0.50 0.00 0.866
13 0.00 2 0.50 0.00 -0.866
--------------------------------------------------------------------------------------------------------------------
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Location 239 MIDDLE TURNPIKE EAST Mblu 92/ 3950/ 239/ /

Acct# 395000239 Owner MANCHESTER TOWN OF

Assessment $4,243,700 Appraisal $6,062,100

PID 10705 Building Count 2

DISTRICT X CONCRETE

Owner MANCHESTER TOWN OF

Address 41 CENTER ST
MANCHESTER, CT 06040-5096

Sale Price $0
Certificate C
Book & Page

Sale Date

 

239 MIDDLE TURNPIKE EAST

Current Value

Appraisal

Valuation Year Improvements Land Total

2016 $5,573,900 $488,200 $6,062,100

Assessment

Valuation Year Improvements Land Total

2016 $3,901,900 $341,800 $4,243,700

Owner of Record

Ownership History

Ownership History

Owner Sale Price Certificate Book & Page Sale Date

MANCHESTER TOWN OF $0 C  

Year Built: 1995
Living Area: 46,701
Replacement Cost: $6,306,043
Replacement Cost
Less Depreciation: $5,044,800

Building Attributes

Field Description

Building Information

Building 1 : Section 1



STYLE Other Municip

MODEL Ind/Comm

Grade Average +10

Stories: 2

Occupancy 1

Exterior Wall 1 Brick Veneer

Exterior Wall 2 Stucco/Masonry

Roof Structure Flat

Roof Cover Tar + Gravel

Interior Wall 1 Minim/Masonry

Interior Wall 2 Drywall/Sheetr

Interior Floor 1 Carpet

Interior Floor 2 Tile/Vinyl Cmp

Heating Fuel Gas

Heating Type Forced Air-Duc

AC Type Central

Bldg Use Municipal 96

Total Rooms  

Total Bedrms 00

Total Baths 0

1st Floor Use: 901I

Heat/AC Heat/AC Packag

Frame Type Steel

Baths/Plumbing Average

Ceiling/Wall Susp Ceil & Wl

Rooms/Prtns Average

Wall Height 10

% Comn Wall 0

Legend

Building Photo

(http://images.vgsi.com/photos2/ManchesterCTPhotos//\00\03\2

Building Layout

(http://images.vgsi.com/photos2/ManchesterCTPhotos//Sketches

Building Sub-Areas (sq ft)

Code Description
Gross
Area

Living
Area

BAS First Floor 16,283 16,283

FLL Finished Lower Level 15,209 15,209

FUS Upper Story, Finished 15,209 15,209

FGR Garage 1,274 0

  47,975 46,701

Year Built: 1975
Living Area: 7,000
Replacement Cost: $506,690
Replacement Cost
Less Depreciation: $309,100

Building Attributes : Bldg 2 of 2

Field Description

STYLE Service Shop

Building 2 : Section 1

http://images.vgsi.com/photos2/ManchesterCTPhotos///00/03/29/13.jpg
http://images.vgsi.com/photos2/ManchesterCTPhotos//Sketches/10705_10705.jpg


Legend

Land Use

Use Code 901I

Land Line Valuation

Size (Acres) 3.97

Extra Features

Extra Features

Code Description Size Value Bldg #

MEZ1 Mezzanine-Unfin 1900 S.F. $13,300 2

SPR1 Sprinklers-Wet 47975 S.F. $54,000 1

Land

MODEL Ind/Comm

Grade Average

Stories: 1

Occupancy 1

Exterior Wall 1 Brick Veneer

Exterior Wall 2  

Roof Structure Gable/Hip

Roof Cover Asphalt Shingl

Interior Wall 1 Minim/Masonry

Interior Wall 2  

Interior Floor 1 Concr-Finished

Interior Floor 2  

Heating Fuel Gas

Heating Type Forced Air-Duc

AC Type None

Bldg Use Municipal 96

Total Rooms  

Total Bedrms 00

Total Baths 0

1st Floor Use: 901I

Heat/AC Heat/AC Packag

Frame Type Masonry

Baths/Plumbing Average

Ceiling/Wall Ceil & Min Wl

Rooms/Prtns Average

Wall Height 19

% Comn Wall 0

Legend

Building Photo

(http://images.vgsi.com/photos2/ManchesterCTPhotos//\00\03\2

Building Layout

(http://images.vgsi.com/photos2/ManchesterCTPhotos//Sketches

Building Sub-Areas (sq ft)

Code Description
Gross
Area

Living
Area

BAS First Floor 6,636 6,636

AOF Office, (Average) 364 364

  7,000 7,000

http://images.vgsi.com/photos2/ManchesterCTPhotos///00/03/29/14.jpg
http://images.vgsi.com/photos2/ManchesterCTPhotos//Sketches/10705_18299.jpg


Description Municipal 96  
Zone RA
Neighborhood 4000
Alt Land Appr No
Category

Frontage 0
Depth 0
Assessed Value $341,800
Appraised Value $488,200

Legend

(c) 2020 Vision Government Solutions, Inc. All rights reserved.

Outbuildings

Outbuildings

Code Description Sub Code Sub Description Size Value Bldg #

PAV1 Paving Asphalt   97700 S.F. $122,100 1

FN4 Fence 8' Chain   128 L.F. $1,900 1

LT1 Lights 1Fix   15 UNITS $12,900 1

CNP1 Canopy Ave   360 S.F. $7,800 1

SHD2 Shed W/Imp   120 S.F. $1,300 1

SHD1 Shed   168 S.F. $1,500 1

FN3 Fence 6' Chain   160 L.F. $3,700 1

SHD2 Shed W/Imp   140 S.F. $1,500 1

Valuation History

Appraisal

Valuation Year Improvements Land Total

2015 $4,365,100 $488,200 $4,853,300

2010 $4,125,100 $423,400 $4,548,500

2005 $3,622,600 $380,200 $4,002,800

Assessment

Valuation Year Improvements Land Total

2015 $3,055,600 $341,800 $3,397,400

2010 $2,887,500 $296,400 $3,183,900

2005 $2,535,800 $266,200 $2,802,000
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Town of 
Manchester, CT RPKEY: 395000239

Address: 239 MIDDLE TURNPIKE EAST

Property Information:

TOWN OF MANCHESTER
41 CENTER  ST

Land Class:    
Land Use Code:    Book/Page: 0/0
Zoning:     

Acreage:

Sale Price:     $
Sale Date:     

Year Built:
Appraisal:

239 MIDDLE TPKE E
MANCHESTER, CT

Mailing
Address:

Owner
Address: Assessment:

Owner
Name:

Report Created: 4/5/2019

1 inch = 200 feet

O

Municipal 94
901

RA

        3.97
        1995

     6062100
     4243700
0.00

00/00/0000

MANCHESTER, CT 06040-5096
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Radio Frequency Emissions Analysis Report 

 

 

Site Name: CT5448 

239 Middle Turnpike East 
Manchester, Connecticut 06040 

January 28, 2020 

Centerline Communications Project Number: 950012-350 

Site Compliance Summary 

Compliance Status: Compliant 

Site total MPE% of  
FCC general  
population  

allowable limit: 

19.05% 

AT&T total MPE% of 
FCC general  
population  

allowable limit: 

15.67% 
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January 28, 2020 

AT&T Mobility – New England 
Attn: John Benedetto, RF Manager 
550 Cochituate Road 
Suite 550 – 13&14 
Framingham, MA 01701 

Emissions Analysis for Site: CT5448 

Centerline Communications, LLC (“Centerline”) was directed to analyze the proposed AT&T facility to 
be located on a monopole at 239 Middle Turnpike East, Manchester Connecticut 06040 for the 
purpose of determining whether the emissions from the proposed facility are within specified federal 
limits. 

All information used in this report was analyzed as a percentage of current Maximum Permissible 
Exposure (% MPE) as listed in the FCC OET Bulletin 65 Edition 97-01and ANSI/IEEE Std C95.1. The 
FCC regulates Maximum Permissible Exposure in units of microwatts per square centimeter 
(W/cm2). The number of W/cm2 calculated at each sample point is called the power density. The 
exposure limit for power density varies depending upon the frequencies being utilized. Wireless 
Carriers and Paging Services use different frequency bands each with different exposure limits, 
therefore it is necessary to report results and limits in terms of percent MPE rather than power density. 

All results were compared to the FCC (Federal Communications Commission) radio frequency exposure 
rules, 47 CFR 1.1307(b)(1) – (b)(3), to determine compliance with the Maximum Permissible Exposure 
(MPE) limits for General Population/Uncontrolled environments as defined below. 

General population/uncontrolled exposure limits apply to situations in which the general population may 
be exposed or in which persons who are exposed as a consequence of their employment may not be 
made fully aware of the potential for exposure or cannot exercise control over their exposure. Therefore, 
members of the general population would always be considered under this category when exposure is not 
employment related, for example, in the case of a telecommunications tower that exposes persons in a 
nearby residential area. 

Population exposure to radio frequencies is regulated and enforced in units of microwatts per square 
centimeter (μW/cm2). The general population exposure limits for the 1900 MHz (PCS) and 5 GHz (B46) 
bands is 1000 μW/cm2. 
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Occupational/controlled exposure limits apply to situations in which persons are exposed as a 
consequence of their employment and in which those persons who are exposed have been made fully 
aware of the potential for exposure and can exercise control over their exposure. Occupational/controlled 
exposure limits also apply where exposure is of a transient nature as a result of incidental passage through 
a location where exposure levels may be above general population/uncontrolled limits, as long as the 
exposed person has been made fully aware of the potential for exposure and can exercise control over his 
or her exposure by leaving the area or by some other appropriate means. 

Additional details can be found in FCC OET 65. 
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CALCULATIONS 

Calculations were performed for the proposed facility using the equipment information listed below. All 
calculations were performed per the specifications under FCC OET 65. Since AT&T is proposing focused 
omnidirectional antennas, which project most of the emitted energy out toward the horizon, all 
calculations were performed assuming a lobe representing the maximum gain of the antenna per the 
antenna manufactures supplied specifications, minus 10 dB, was focused at the base of the tower. This is 
a very conservative estimate since the gain reduction in actual applications is typically greater than 10 dB 
in the direction of ground immediately surrounding the facility. Real world emissions values from this 
facility are expected to be lower than values listed in this report at ground level. For this report the sample 
point is the top of a 6-foot person standing at the base of the tower. 

Per FCC OET Bulletin No. 65 - Edition 97-01 recommendations to achieve the maximum anticipated 
value at each sample point, all power levels emitting from the proposed antenna installation are increased 
by a factor of 2.56 to account for possible in-phase reflections from the surrounding environment. All 
power values expressed and analyzed are maximum power levels expected to be used on all radios. 

For each sector the following channel counts, frequency bands and power levels were utilized as shown in 
Table 1: 

Antenna 

Technology Frequency Band Channel Count 
Transmit Power per  

Channel (W) 
ATT A1 LTE 850 1 40 
ATT A2 LTE 700 2 40 
ATT A2 LTE 2300 4 25 
ATT A3 LTE 700 4 40 
ATT A3 LTE 2100 4 40 
ATT A4 LTE 850 4 40 
ATT A4 LTE 700 2 30 
ATT A4 LTE 1900 2 60 
ATT B1 LTE 850 1 40 
ATT B2 LTE 700 2 40 
ATT B2 LTE 2300 4 25 
ATT B3 LTE 700 4 40 
ATT B3 LTE 2100 4 40 
ATT B4 LTE 850 4 40 
ATT B4 LTE 700 2 30 
ATT B4 LTE 1900 2 60 
ATT C1 LTE 850 1 40 
ATT C2 LTE 700 2 40 
ATT C2 LTE 2300 4 25 
ATT C3 LTE 700 4 40 
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ATT C3 LTE 2100 4 40 
ATT C4 LTE 850 4 40 
ATT C4 LTE 700 2 30 
ATT C4 LTE 1900 2 60  

Table 1: Channel Data Table 
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The following antennas listed in Table 2 were used in the modeling for transmission in the 1900 MHz 
(PCS), 2100 MHz (AWS) and 5 GHz (Band 46) frequency bands. This is based on information from the 
carrier with regard to anticipated antenna selection. Maximum gain values for all antennas are listed in the 
AT&T Antenna Inventory & Power Levels table (Table 3) below in the Results section. The maximum 
gain of the antenna per the antenna manufactures supplied specifications, minus 10 dB, was used for all 
calculations. This value is a very conservative estimate as gain reductions for these particular antennas are 
typically much higher in this direction. 

Sector 
Antenna  
Number Antenna Make / Model 

Antenna  
Centerline 

(ft) 

A 1 Kathein 80010121 146 

A 2 CCI OPA-65R-LCUU-H6 146 

A 3 Commscope NNH4-65B-R6 146 

A 4 CCI OPA-65R-LCUU-H6 146 

B 5 Kathein 80010121 146 

B 6 CCI OPA-65R-LCUU-H8 146 

B 7 Commscope NNH4-65C-R6 146 

B 8 CCI OPA-65R-LCUU-H8 146 

C 9 Kathein 80010121 146 

C 10 CCI OPA-65R-LCUU-H8 146 

C 11 Commscope NNH4-65C-R6 146 

C 12 CCI OPA-65R-LCUU-H8 146  

Table 2: Antenna Data 

All calculations were done with respect to uncontrolled / general population threshold limits. 
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RESULTS 

Per the calculations completed for the proposed AT&T configurations Table 3 shows resulting emissions 
power levels and percentages of the FCC’s allowable general population limit. 

Antenna  
ID 

Antenna Make /  
Model Frequency Bands 

Antenna  
Gain 
(dBd) 

Antenna 
Height 

(ft) 
Channel 
Count 

Total TX  
Power 
(W) ERP (W) MPE % 

ATT A1 Kathein 80010121 
850 10.95 146 1 40 497.81 0.1481% 

ATT A2 CCI OPA-65R-LCUU-H6 
700 12.55 146 2 40 1439.10 0.5197% 

ATT A2 CCI OPA-65R-LCUU-H6 

700 11.65 146 4 40 2339.48 0.8449% 

ATT A3 Commscope NNH4-65B-R6 
2100 14.55 146 4 40 4561.63 0.7694% 

ATT A4 CCI OPA-65R-LCUU-H6 
850 12.45 146 4 40 2812.68 0.8367% 

ATT A4 CCI OPA-65R-LCUU-H6 
700 11.65 146 2 30 877.31 0.3168% 

ATT A4 CCI OPA-65R-LCUU-H6 
1900 14.85 146 2 60 3665.91 0.6183% 

ATT B1 Kathein 80010121 

700 12.55 146 2 40 1439.10 0.5197% 

ATT B2 CCI OPA-65R-LCUU-H8 
2300 14.95 146 4 25 3126.08 0.5272% 

ATT B3 Commscope NNH4-65C-R6 
700 13.55 146 4 40 3623.43 1.3086% 

ATT B3 Commscope NNH4-65C-R6 
2100 15.55 146 4 40 5742.75 0.9686% 

ATT B4 CCI OPA-65R-LCUU-H8 
850 13.35 146 4 40 3460.35 1.0293% 

ATT B4 CCI OPA-65R-LCUU-H8 
700 12.55 146 2 30 1079.32 0.3898% 

ATT B4 CCI OPA-65R-LCUU-H8 
1900 14.85 146 2 60 3665.91 0.6183% 

ATT C1 Kathein 80010121 
850 10.95 146 1 40 497.81 0.1481% 

ATT C2 CCI OPA-65R-LCUU-H8 
700 12.55 146 2 40 1439.10 0.5197% 

ATT C2 CCI OPA-65R-LCUU-H8 
2300 14.95 146 4 25 3126.08 0.5272% 

ATT C3 Commscope NNH4-65C-R6 
700 13.55 146 4 40 3623.43 1.3086% 

ATT C3 Commscope NNH4-65C-R6 
2100 15.55 146 4 40 5742.75 0.9686% 

ATT C4 CCI OPA-65R-LCUU-H8 
850 13.35 146 4 40 3460.35 1.0293% 

2300 15.45 146 4 25 3507.52 0.5916% 

ATT A3  Commscope NNH4-65B-R6 

850 10.95 146 1 40 497.81 0.1481% 

ATT B2 CCI OPA-65R-LCUU-H8 
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ATT C4 CCI OPA-65R-LCUU-H8 
700 12.55 146 2 30 1079.32 0.3898% 

ATT C4 CCI OPA-65R-LCUU-H8 
1900 14.85 146 2 60 3665.91 0.6183% 

 All Sectors Composite MPE% 15.67 %  

 

FCC OET 65 specifies that for carriers utilizing directional antennas that 
the highest recorded sector value be used for composite site MPE values 
due to their greatly reduced emissions contributions in the directions of 
the adjacent sectors. Table 6 below details a breakdown by frequency 
band and technology for the MPE power values for the maximum 
calculated AT&T sector(s). Since this proposed facility is utilizing an 
omnidirectional antenna there is only one sector for this site (Sector A). 

AT&T _ 
Frequency Band 

/ 
Technology 

# 
Channels 

Watts ERP  
(Per Channel) 

Height  
(feet) 

Total Power 
Density 

(W/cm2) 

Frequency 
(MHz) 

Allowable 
MPE  

(W/cm2) 

Calculated  
% MPE 

AT&T 850 MHz 
LTE 

1 497.81 146 0.8396 850 MHz 
LTE 

1000 0.1481% 

AT&T 700 MHz 2 1439.10 146 2.4272 700 MHz 1000 0.5197% 

AT&T 2300 MHz 
LTE 

4 3507.52 146 5.9158 2300 MHz 
LTE 

1000 0.5916% 

AT&T 700 MHz 
LTE 

4 2339.48 146 3.9458 700 MHz 
LTE 

1000 0.8449% 

AT&T 2100 MHz 
LTE 

4 4561.63 146 7.6936 2100 MHz 
LTE 

1000 0.7694% 

AT&T 850 MHz 
LTE 

4 2812.68 146 4.7438 850 MHz 
LTE 

1000 0.8367% 

AT&T 700 MHz 
LTE 

2 877.31 146 1.4797 700 MHz 
LTE 

1000 0.3168% 

AT&T 1900MHz 
LTE 

2 3665.91 146 6.1829 1900 MHz 
LTE 

1000 0.6183% 

AT&T 850 MHz 
LTE 

1 497.81 146 0.8396 850 MHz 
LTE 

1000 0.1481% 

AT&T 700 MHz 2 1439.10 146 2.4272 700 MHz 1000 0.5197% 

AT&T 2300 MHz 
LTE 

4 3126.08 146 5.2724 2300 MHz 
LTE 

1000 0.5272% 

AT&T 700 MHz 
LTE 

4 3623.43 146 6.1113 700 MHz 
LTE 

1000 1.3086% 

AT&T 2100 MHz 
LTE 

4 5742.75 146 9.6857 2100 MHz 
LTE 

1000 0.9686% 

AT&T 850 MHz 
LTE 

4 3460.35 146 5.8362 850 MHz 
LTE 

1000 1.0293% 

AT&T 700 MHz 
LTE 

2 1079.32 146 1.8204 700 MHz 
LTE 

1000 0.3898% 

AT&T 1900MHz 
LTE 

2 3665.91 146 6.1829 1900 MHz 
LTE 

1000 0.6183% 

AT&T 850 MHz 
LTE 

1 497.81 146 0.8396 850 MHz 
LTE 

1000 0.1481% 

AT&T 700 MHz 2 1439.10 146 2.4272 700 MHz 1000 0.5197% 

AT&T 2300 MHz 
LTE 

4 3126.08 146 5.2724 2300 MHz 
LTE 

1000 0.5272% 

AT&T 700 MHz 
LTE 

4 3623.43 146 6.1113 700 MHz 
LTE 

1000 1.3086% 

AT&T 2100 MHz 
LTE 

4 5742.75 146 9.6857 2100 MHz 
LTE 

1000 0.9686% 

AT&T 850 MHz 
LTE 

4 3460.35 146 5.8362 850 MHz 
LTE 

1000 1.0293% 

AT&T 700 MHz 
LTE 

2 1079.32 146 1.8204 700 MHz 
LTE 

1000 0.3898% 

AT&T 1900MHz 
LTE 

2 3665.91 146 6.1829 1900 MHz 
LTE 

1000 0.6183% 
All Sectors  Total: 15.67%  

Table 6: AT&T Maximum Sector MPE Power Values 
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Summary 

All calculations performed for this analysis yielded results that were within the 
allowable limits for general population exposure to RF Emissions. 

The anticipated maximum composite contributions from the AT&T facility as well as 
the site composite emissions value with regards to compliance with FCC’s allowable 
limits for general population exposure to RF Emissions are shown here: 

AT&T Sector Power Density Value (%) 
Sector A: 4.65% 
Sector B: 5.51% 
Sector C: 5.51% 

AT&T Maximum Site 
Total:  15.67% 

    
AT&T Site Total:  15.67% 

Composite Site Total: 19.05% 
Site Compliance Status: Compliant  

The anticipated composite MPE value for this site assuming all carriers present is 
19.05% of the allowable FCC established general population limit sampled at the 
ground level. 

FCC guidelines state that if a site is found to be out of compliance (over allowable 
thresholds), that carriers over a 5% contribution to the composite value will require 
measures to bring the site into compliance. For this facility, the composite values 
calculated were well within the allowable 100% threshold standard per the federal 
government. 

 

Michelle L. Stone 
RF Compliance Consultant 
Centerline Communications, LLC 
750 West Center St. Suite 301   
West Bridgewater, MA 02379 
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EFI Global, Inc. 
1117 Perimeter Center West, Ste E500, Atlanta, GA 30338-Tel: (470) 990-6593 

 

STRUCTURAL ANALYSIS REPORT - REV. 6 
MONOPOLE           
                                                                                              

 
Prepared For:  

 
 

T-Mobile Northeast, LLC 
35 Griffin Road South 
Bloomfield, CT 06002 

 
Structure Rating 
Monopole:             Pass (94.4%) 
Anchor Rods:             Pass (90.1%) 
Base Plate:             Pass (92.2%) 
Foundation                     Pass (81.0%)  

 
 

Sincerely, 
EFI Global, Inc. 
License No: PEC0001429 
 
 
                                           4/30/2021 
 
 
 
 
 
 
Ahmet Colakoglu, PE  
Connecticut Professional Engineer 
License No: 27057 

 
T-Mobile Site ID: CT11365D 

T-Mobile Site Name: CT365/Manchester PD_MP 
AT&T Site ID: CT5448 

AT&T Site Name: Manchester Central 
FA Location Code: 10071105 

239 E. Middle Tpk 
Manchester, CT 06040 

 
EFI Job No: 049.00421 - 2075019                     April 30, 2021
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1.0 SUBJECT AND REFERENCES 
 
The purpose of this analysis is to evaluate the structural capacity of the wireless 
telecommunication installation on the existing monopole located at 239 East Middle Tpk, 
Manchester, CT 06040 for additions and alterations proposed by T-Mobile and AT&T. 
 
The structural analysis is based on the following documentation provided to EFI Global, Inc. 
(EFI): 
 

• RFDS provided by T-Mobile, dated 05/05/2020. 
• Tower Mapping Report prepared by Hightower Solutions, Inc., dated 2/10/2021. 
• ANSI/TIA-222-G-2005 Inspection Report prepared by Hightower Solutions, Inc., dated 

2/10/2021. 
• Structural Analysis Report prepared by Hudson Design Group, LLC., dated 

12/10/2019. 
• Construction Drawings prepared by Hudson Design Group, LLC, dated 10/28/2019. 
• Structure and Foundation Design Calculations prepared by Engineered Endeavors 

Incorporated, dated 10/16/2002. 
 

1.1 STRUCTURE  
  

The structure is a 183 ft. (18) sided monopole, which is attached to the foundation with 
anchor bolts and a base plate.  Please refer to the software output in Appendix A, for tower 
geometry, member sizes, and other details.  
 

Section Length 
(ft) 

Lap Splice 
(in) 

Shaft Thickness
(in) 

Top Diameter
(in) 

Bottom 
Diameter 

(in) 

Steel Yield 
Strength 

(ksi) 
17.50 36.00 0.1875 15.50 19.42 65 
36.42 46.00 0.2500 18.37 26.41 65 
48.92 60.00 0.3750 25.06 35.88 65 
49.08 74.00 0.4375 34.02 44.88 65 
49.08 -- 0.4375 42.64 53.50 65 
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2.0 EXISTING AND PROPOSED APPURTENANCES 
 

Existing Configuration of T-Mobile Appurtenances: 
RAD 

CENTER 
(FT) 

ANTENNA & TMA COAX* MOUNT 

163 

(3) AIR32 KRD901146-1_B66A_B2A 
(3) AIR3246 B66 

(3) APXVAARR24_43-U-NA20  
 (3) KRY 112 144/2 

(3) Radio 4449 B71+B12 
(1) IBR 1300 radio 

(16) 1-5/8” 
(1) 9x18 HSC 
(2) 6x12 HSC 

(2) 0.2” 

(1) Platform w/ 
Handrail 

              *Feedlines located inside the monopole 
 

Existing Configuration of AT&T Appurtenances: 
RAD 

CENTER 
(FT) 

ANTENNA & TMA COAX* MOUNT 

145 

(4) CCI OPA-65R-LCUU-H8 
(2) CCI OPA-65R-LCUU-H6 

(3) Kathrein 80010121 
(6) LGP21401 TMA 

(6) LGP21901 Diplexers 
(3) RRUS 11 B12 

(3) RRUS 32 B66A 
(3) RRUS 32 B30 

(3) Radio 4478 B5 
(2) DC6-48-60-18-8C 

(2) CCI HPA-65R-BUU-H8 
(1) CCI HPA-65R-BUU-H6 

(3) RRUS 32 B2 

(6) 1-5/8” 
(4) DC Power 

Cables 
(2) Fiber 
Cables 

(1) Platform w/ 
Handrails 

              *Feedlines located inside the monopole 
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Proposed and Final Configuration of T-Mobile Appurtenances: 
RAD 

CENTER 
(FT) 

ANTENNA & TMA COAX* MOUNT 

163 

(3) AIR32 KRD901146-1_B66A_B2A 
(3) AIR6449 B41 
(3) AIR3246 B66 

(3) APXVAARR24_43-U-NA20  
 (3) Radio 4449 B71+B85 

(3) Radio 4415 B25 

(16) 1-5/8” 
(5) 1-5/8”** 
(1) 9x18 HSC 
(3) 6X12 HSC 

(1) Platform w/ 
Handrail 

+ 
Proposed 

Modifications 

 *Feedlines located inside the monopole 
 ** Future feedline entitlement considered in analysis. 
 

Proposed and Final Configuration of AT&T Appurtenances: 
RAD 

CENTER 
(FT) 

ANTENNA & TMA COAX* MOUNT 

145 

(4) CCI OPA-65R-LCUU-H8 
(2) CCI OPA-65R-LCUU-H6 

(3) Kathrein 80010121 
(6) LGP21401 TMA 

(6) LGP21901 Diplexers 
(3) RRUS 11 B12 

(3) RRUS 32 B66A 
(3) RRUS 32 B30 

(3) Radio 4478 B5 
(2) DC6-48-60-18-8C 

(1) NNH4-65B-R6 
(2) NNH4-65C-R6 
(3) RRUS E2 B29 
(3) RRUS 12 B2 

(3) Radio 4478 B14 
(3) A2 Modules 

(2) DC6-48-60-0-8C-EV 

(6) 1-5/8” 
(8) DC Power 

Cables 
(2) Fiber 
Cables 

(1) Platform w/ 
Handrails 

 *Feedlines located inside the monopole 
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Existing Appurtenances by Others: 

CARRIER 
RAD 

CENTER 
(FT) 

ANTENNA & TMA COAX* MOUNT 

Unknown 

195.75 (1) Lightning Rod 
(4) 7/8” 
(1) 1/2” 
(2) 0.32” 

(1) Low Profile 
Platform 

194.25 (2) 12’ Dipole 

189.5 (2) HPD2-18RS (2’ Dish) 
(2) 9” x 9” x 3.5” TMA 

172.25 (2) 12’ Dipole 

Sprint 
158.5 

(6) RRH1900-4x45 
(1) Junction Box (4) 1-1/4” 

(2) 2.42” Flex 
Conduit** 

(1) Ring Mount 

(3) RRH8x20 
(3) RRH2x50-800 

(1) Low Profile 
Platform 

156 (3) RFS APXVTM14 
(3) RFS APXVSPP18 

Unknown 

153.83 (1) Motorola MTI1669 (2) 0.2” 
151.5 (1) VHLP2-23-DW1 (2’ Dish) (1) 1/2”** 

150.5 (1) 3’ Dish 
(1) VHLP2-18-DW1 (2’ Dish) (2) 1/2”** 

Unknown 

132.08 (1) 15’ Whip 

(7) 1/2” (1) Low Profile 
Platform 

129.42 (1) 5’-6” Whip 
128.5 (1) Yagi 

128.17 (1) 20’ Dipole 
125.08 (1) Yagi 
121.75 (1) Yagi 

Verizon 

115.42 (2) RRFDC-3315-PF-48 

(2) 1-1/4”** (1) Low Profile 
Platform 113 

(6) HBXX-6517DS-A2M 
(6) LNX-6514DS-A1M 

(3) B25 RRH 4x30 
(3) B13 RRH4x30 

(3) B4 RRH2x60-4R 

Unknown 51.75 (1) GPS 
(1) 12” x 2.5” x 1.5” TMA 

(1) 1/2” 
(2) 0.2” 

(1) Stand Off 
Mount 

 *All feedlines are inside shaft unless otherwise noted 
**Outside Shaft 
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3.0 CODES AND LOADING 
 
The tower was analyzed per ANSI/TIA-222-G as referenced by the 2018 Connecticut State 
Building Code with all of the adopted Addendums and Supplements. The following wind 
loading was used in compliance with the standard for Manchester, CT: 
 

• Basic wind speed 105 mph without ice (Wo) 
• Basic wind speed 50 mph with 1" escalating ice (Wi) 
• Exposure Category B 
• Topographic Category 1 
• Structure Class III  

 
The following load combinations were used with wind blowing at 0°, 30°, 45°, 60°, and 90° 
measured from a line normal to the face of the tower. 
 

• 1.2 D + 1.6 W0 
• 0.9 D + 1.6 W0 
• 1.2 D + 1.0 Di + 1.0 Wi 

 
D: Dead Load of structure and appurtenances 
W0: Wind Load, without ice 
Wi: Wind Load, with ice 
Di: Weight of Ice 

 
4.0 STANDARD CONDITIONS FOR ENGINEERING SERVICES ON EXISTING STRUCTURES 

 
The analysis is based on the information provided to EFI and is assumed to be current and 
correct.  Unless otherwise noted, the structure and the foundation system are assumed to 
be in good condition, free of defects and can achieve theoretical strength.   
 
It is assumed that the structure has been maintained and shall be maintained during its 
service.  The superstructure and the foundation system are assumed to be designed with 
proper engineering practice and fabricated, constructed and erected in accordance with the 
design documents.  EFI will accept no liability which may arise due to any existing deficiency 
in design, material, fabrication, erection, construction, etc. or lack of maintenance. 
 
The analysis does not include a qualification of the mounts attached on the structure or their 
connections. The analysis is performed to verify the capacity of the main structural 
members, which is the current practice in the tower industry. 
 
The analysis results presented in this report are only applicable for the previously mentioned 
existing and proposed additions and alterations.  Any deviation of the proposed equipment 
and placement, etc., will require EFI to generate an additional structural analysis. 
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5.0 ANALYSIS AND ASSUMPTIONS 
 

The Monopole was analyzed by utilizing tnxTower, a non-linear, three-dimensional, finite 
element-analysis software package, a product of Tower Numerics, Inc.  Software output for 
this analysis is provided in Appendix A of this report. 
 
The structural monopole shaft reinforcement modifications shown in the referenced Tower 
Mapping Report prepared by Hightower Solutions, Inc., dated 2/10/2021, have been 
incorporated into our analysis. After analyzing the upgraded structure, EFI has deemed the 
modifications to be ineffective due to weak compressive capacity in the reinforcement 
plates. The added wind area of the reinforcement has been considered in this analysis. 

 
6.0 RESULTS AND CONCLUSION 
 

Based on structural analysis per TIA-222-G, the existing monopole is found to have adequate 
structural capacity for the proposed changes by T-Mobile and AT&T. For the code specified 
load combinations and as a maximum, the monopole shaft is stressed to 94.4% of its 
structural capacity.  The anchor rods and base plate are stressed to 90.1% and 92.2% of their 
structural capacities, respectively.   
 
The existing base foundation is found to have adequate structural capacity for the proposed 
changes by T-Mobile and AT&T. For the code specified load combinations and as a 
maximum, the foundation is stressed to 81.0% of its structural capacity. 

 
Therefore, the proposed additions and alterations by T-Mobile and AT&T can be 
implemented as intended with the conditions outlined in this report. 
 
Should you have any questions about this report, please contact EFI at 
telecom@efiglobal.com. 
 

 



 

   

APPENDIX A 
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TYPE TYPEELEVATION ELEVATION

 Lightning Rod w/ Pipe Extension  189.75
 HPD2-18RS  189.5
 HPD2-18RS  189.5
 24' 4-Bay Dipole  184
 9" x 9" x 3.5" TMA  184
 9" x 9" x 3.5" TMA  184
 14' Low Profile Platform  184
 24' 4-Bay Dipole  184
 AIR 32 B2a/B66Aa w/ Mount Pipe  163
 Ericsson AIR6449 B41 w/ Mount Pipe  163
 Ericsson AIR6449 B41 w/ Mount Pipe  163
 Ericsson AIR6449 B41 w/ Mount Pipe  163
 AIR 3246 B66 w/ Mount Pipe  163
 AIR 3246 B66 w/ Mount Pipe  163
 AIR 3246 B66 w/ Mount Pipe  163
 APXVAARR24_43-U-NA20 w/ Mount 
 Pipe

 163

 APXVAARR24_43-U-NA20 w/ Mount 
 Pipe

 163

 APXVAARR24_43-U-NA20 w/ Mount 
 Pipe

 163

 Radio 4449 B71+B85_T-Mobile  163
 Radio 4449 B71+B85_T-Mobile  163
 Radio 4449 B71+B85_T-Mobile  163
 RRUS 4415 B25  163
 RRUS 4415 B25  163
 RRUS 4415 B25  163
 Platform Mount [LP 1201-1_HR-1]  163
 Site Pro 1 (P/N: PRK-1245L)  163
 AIR 32 B2a/B66Aa w/ Mount Pipe  163
 AIR 32 B2a/B66Aa w/ Mount Pipe  163
 Ring Mount  159
 APXVTM14-C-120 w/ Mount Pipe  154
 APXVTM14-C-120 w/ Mount Pipe  154
 APXVTM14-C-120 w/ Mount Pipe  154
 RRH2X50-800  154
 RRH2X50-800  154
 RRH2X50-800  154
 TD-RRH8x20  154
 TD-RRH8x20  154
 TD-RRH8x20  154
 (2) PCS 1900MHz 4x45W-65MHz  154
 (2) PCS 1900MHz 4x45W-65MHz  154
 (2) PCS 1900MHz 4x45W-65MHz  154
 18" x 18" x 6.5" Junction Box  154
 13' Low Profile Platform  154
 APXVSPP18-C w/ Mount Pipe  154
 APXVSPP18-C w/ Mount Pipe  154
 APXVSPP18-C w/ Mount Pipe  154
 MTI1669  153.83
 Andrew VHLP2-23  151.5
 3' Dish w/ Randome  150.5
 Andrew VHLP2-18  150.5
 (2) OPA-65R-LCUU-H8  145
 (2) LGP21401  145
 (2) LGP21401  145
 (2) LGP21401  145
 (2) LGP21901  145
 (2) LGP21901  145
 (2) LGP21901  145
 RRUS 32 B66  145
 RRUS 32 B66  145
 RRUS 32 B66  145

 RRUS 32 B30  145
 RRUS 32 B30  145
 RRUS 32 B30  145
 DC6-48-60-18-8C  145
 DC6-48-60-18-8C  145
 RRUS 11 B12  145
 RRUS 11 B12  145
 RRUS 11 B12  145
 RRUS 4478 B5  145
 RRUS 4478 B5  145
 RRUS 4478 B5  145
 NNH4-65B-R6  145
 NNH4-65C-R6  145
 NNH4-65C-R6  145
 RRUS E2 B29  145
 RRUS E2 B29  145
 RRUS E2 B29  145
 RRUS 12 B2  145
 RRUS 12 B2  145
 RRUS 12 B2  145
 RRUS 4478 B14  145
 RRUS 4478 B14  145
 RRUS 4478 B14  145
 RRU A2  145
 RRU A2  145
 RRU A2  145
 DC6-48-60-0-8C  145
 DC6-48-60-0-8C  145
 Platform Mount [LP 301-1_KCKR]  145
 800 10121  145
 800 10121  145
 (2) OPA-65R-LCUU-H6  145
 800 10121  145
 (2) OPA-65R-LCUU-H8  145
 15' Whip  132.08
 5'-6" Whip  129.42
 24" Yagi  128.5
 20' 4-Bay Dipole  128.17
 15" Yagi  125.08
 13' Low Profile Platform  123
 2'6" Yagi  121.75
 (2) HBXX-6517DS-A2M w/ Mount Pipe  111
 RRFDC-3315-PF-48  111
 RRFDC-3315-PF-48  111
 B25 RRH4X30  111
 B25 RRH4X30  111
 B25 RRH4X30  111
 B13 RRH 4X30  111
 B13 RRH 4X30  111
 B13 RRH 4X30  111
 B4 RRH2X60-4R  111
 B4 RRH2X60-4R  111
 B4 RRH2X60-4R  111
 RMQP 12' Platform w/ handrails  111
 (2) LNX-6514DS-A1M w/ Mount Pipe  111
 (2) HBXX-6517DS-A2M w/ Mount Pipe  111
 (2) HBXX-6517DS-A2M w/ Mount Pipe  111
 (2) LNX-6514DS-A1M w/ Mount Pipe  111
 (2) LNX-6514DS-A1M w/ Mount Pipe  111
 12" x 2.5" x 1.5" TMA  51.75
 3' Side Mount Standoff  51.75
 GPS  51.75

MATERIAL STRENGTH
GRADE GRADEFy FyFu Fu

 A572-65  65 ksi  80 ksi

TOWER DESIGN NOTES
1.   Tower is located in Hartford County, Connecticut.
2.   Tower designed for Exposure B to the TIA-222-G Standard.
3.   Tower designed for a 105 mph basic wind in accordance with the TIA-222-G Standard.
4.   Tower is also designed for a 50 mph basic wind with 1.00 in ice. Ice is considered to increase

 in thickness with height.
5.   Deflections are based upon a 60 mph wind.
6.   Tower Structure Class III.
7.   Topographic Category 1 with Crest Height of 0.0000 ft
8.   TOWER RATING: 94.4%
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  Tower Input Data    
 
 
The tower is a monopole. 
This tower is designed using the TIA-222-G standard. 
The following design criteria apply:  

 Tower is located in Hartford County, Connecticut. 
 ASCE 7-10 Wind Data is used (wind speeds converted to nominal values). 
 Basic wind speed of 105 mph. 
 Structure Class III. 
 Exposure Category B. 
 Topographic Category 1. 
 Crest Height 0.0000 ft. 
 Nominal ice thickness of 1.0000 in. 
 Ice thickness is considered to increase with height. 
 Ice density of 56.00 pcf. 
 A wind speed of 50 mph  is used in combination with ice. 
 Temperature drop of 50 °F. 
 Deflections calculated using a wind speed of 60 mph. 
 A non-linear (P-delta) analysis was used. 
 Pressures are calculated at each section. 
 Stress ratio used in pole design is 1. 
 Local bending stresses due to climbing loads, feed line supports, and appurtenance mounts are not considered. 

 
  Options    

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

√ Use Code Stress Ratios   Use Clear Spans For KL/r All Leg Panels Have Same Allowable
√ Use Code Safety Factors - Guys   Retension Guys To Initial Tension Offset Girt At Foundation 
  Escalate Ice √ Bypass Mast Stability Checks √ Consider Feed Line Torque 
  Always Use Max Kz √ Use Azimuth Dish Coefficients Include Angle Block Shear Check 
  Use Special Wind Profile √ Project Wind Area of Appurt. Use TIA-222-G Bracing Resist. Exemption
  Include Bolts In Member Capacity   Autocalc Torque Arm Areas Use TIA-222-G Tension Splice Exemption
  Leg Bolts Are At Top Of Section   Add IBC .6D+W Combination Poles 
  Secondary Horizontal Braces Leg   Sort Capacity Reports By Component √ Include Shear-Torsion Interaction 
  Use Diamond Inner Bracing (4 Sided)   Triangulate Diamond Inner Bracing Always Use Sub-Critical Flow 
  SR Members Have Cut Ends   Treat Feed Line Bundles As Cylinder Use Top Mounted Sockets 
  SR Members Are Concentric   Ignore KL/ry For 60 Deg. Angle Legs Pole Without Linear Attachments 
        Pole With Shroud Or No Appurtenances
          Outside and Inside Corner Radii Are 

Known
 
 
 

  Tapered Pole Section Geometry    
 
 Section Elevation  

 
ft 

Section 
Length 

ft 

Splice 
 Length 

ft 

Number
of 

Sides

Top 
Diameter

in

Bottom 
Diameter

in

Wall 
Thickness

in

Bend 
Radius 

in 

Pole Grade 
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 Section Elevation  
 

ft 

Section 
Length 

ft 

Splice 
 Length 

ft 

Number
of 

Sides

Top 
Diameter

in

Bottom 
Diameter

in

Wall 
Thickness

in

Bend 
Radius 

in 

Pole Grade 

L1 183.0000-165.5
000 

17.5000 3.00 18 15.5000 19.4200 0.1875 0.7500 A572-65 
(65 ksi)

L2 165.5000-132.0
800 

36.4200 3.83 18 18.3730 26.4100 0.2500 1.0000 A572-65 
(65 ksi)

L3 132.0800-86.99
00 

48.9200 5.00 18 25.0648 35.8800 0.3750 1.5000 A572-65 
(65 ksi)

L4 86.9900-42.910
0 

49.0800 6.17 18 34.0246 44.8800 0.4375 1.7500 A572-65 
(65 ksi)

L5 42.9100-0.0000 49.0800   18 42.6403 53.5000 0.4375 1.7500 A572-65 
(65 ksi)

 
 
 

 Tapered Pole Properties    
 
 Section Tip Dia. 

in 
Area 
in2 

I 
in4 

r 
in 

C  
in

I/C 
in3

J 
in4

It/Q 
in2

w 
in 

w/t 

L1 15.7102 9.1129 269.9504 5.4359 7.8740 34.2838 540.2560 4.5573 2.3980 12.789
  19.6907 11.4457 534.8757 6.8275 9.8654 54.2176 1070.4552 5.7240 3.0879 16.469

L2 19.2901 14.3806 596.7256 6.4337 9.3335 63.9339 1194.2363 7.1917 2.7936 11.175
  26.7789 20.7580 1794.7237 9.2868 13.4163 133.7721 3591.8090 10.3810 4.2082 16.833

L3 26.2534 29.3870 2263.2318 8.7649 12.7329 177.7464 4529.4417 14.6963 3.7514 10.004
  36.3757 42.2598 6730.4514 12.6043 18.2270 369.2564 13469.7589 21.1339 5.6549 15.08

L4 35.6049 46.6399 6647.2213 11.9234 17.2845 384.5770 13303.1892 23.3244 5.2183 11.928
  45.5049 61.7140 15399.8990 15.7771 22.7990 675.4626 30820.0616 30.8628 7.1289 16.295

L5 44.6169 58.6039 13187.0389 14.9820 21.6613 608.7836 26391.4297 29.3075 6.7347 15.394
  54.2578 73.6839 26211.1184 18.8372 27.1780 964.4241 52456.7261 36.8490 8.6460 19.762

 
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 
183.0000-165.

5000 

      1 1 1       

L2 
165.5000-132.

0800 

      1 1 1       

L3 
132.0800-86.9

900 

      1 1 1       

L4 
86.9900-42.91

00 

      1 1 1       

L5 
42.9100-0.000

0 

      1 1 1       

 
 
 

 Feed Line/Linear Appurtenances - Entered As Round Or Flat 
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Description Sector Exclude 
From 

Torque 
Calculation 

Component
Type 

Placement 
 

ft 

Total 
Number 

Number 
Per Row 

Start/End
Position 

 

Width or 
Diameter 

in 

Perimeter 
 

in 

Weight 
 

klf 

LDF4P-50A(1/2'') A No Surface Ar 
(CaAa) 

156.0000 - 
5.0000

3 3 0.000 
0.000

0.6300  0.00 

2-1/2'' A No Surface Ar 
(CaAa) 

156.0000 - 
5.0000

2 2 0.000 
0.000

2.3800  0.00 

***          
LDF7-50A(1-5/8'') B No Surface Ar 

(CaAa) 
113.0000 - 

5.0000
2 2 0.000 

0.000
1.9800  0.00 

****          
*****          

7'' x 0.5'' Flat A No Surface Af 
(CaAa) 

43.0800 - 
0.0000

1 1 -0.250 
-0.083

7.0000 15.0000 0.00 

7'' x 0.5'' Flat A No Surface Af 
(CaAa) 

43.0800 - 
0.0000

1 1 0.250 
0.417

7.0000 15.0000 0.00 

7'' x 0.5'' Flat B No Surface Af 
(CaAa) 

43.0800 - 
0.0000

1 1 -0.417 
-0.250

7.0000 15.0000 0.00 

7'' x 0.5'' Flat B No Surface Af 
(CaAa) 

43.0800 - 
0.0000

1 1 0.250 
0.417

7.0000 15.0000 0.00 

7'' x 0.5'' Flat C No Surface Af 
(CaAa) 

43.0800 - 
0.0000

1 1 -0.250 
-0.083

7.0000 15.0000 0.00 

7'' x 0.5'' Flat C No Surface Af 
(CaAa) 

43.0800 - 
0.0000

1 1 0.083 
0.250

7.0000 15.0000 0.00 

6'' x 0.25'' Flat A No Surface Af 
(CaAa) 

87.6700 - 
43.0800

1 1 -0.250 
-0.083

6.0000 12.5000 0.00 

6'' x 0.25'' Flat A No Surface Af 
(CaAa) 

87.6700 - 
43.0800

1 1 0.250 
0.417

6.0000 12.5000 0.00 

6'' x 0.25'' Flat B No Surface Af 
(CaAa) 

87.6700 - 
43.0800

1 1 -0.417 
-0.250

6.0000 12.5000 0.00 

6'' x 0.25'' Flat B No Surface Af 
(CaAa) 

87.6700 - 
43.0800

1 1 0.250 
0.417

6.0000 12.5000 0.00 

6'' x 0.25'' Flat C No Surface Af 
(CaAa) 

87.6700 - 
43.0800

1 1 -0.250 
-0.083

6.0000 12.5000 0.00 

6'' x 0.25'' Flat C No Surface Af 
(CaAa) 

87.6700 - 
43.0800

1 1 0.083 
0.250

6.0000 12.5000 0.00 

5'' x 0.25'' Flat A No Surface Af 
(CaAa) 

117.5800 - 
87.6700

1 1 -0.250 
-0.083

5.0000 10.5000 0.00 

5'' x 0.25'' Flat A No Surface Af 
(CaAa) 

117.5800 - 
87.6700

1 1 0.250 
0.417

5.0000 10.5000 0.00 

5'' x 0.25'' Flat B No Surface Af 
(CaAa) 

117.5800 - 
87.6700

1 1 -0.417 
-0.250

5.0000 10.5000 0.00 

5'' x 0.25'' Flat B No Surface Af 
(CaAa) 

117.5800 - 
87.6700

1 1 0.250 
0.417

5.0000 10.5000 0.00 

5'' x 0.25'' Flat C No Surface Af 
(CaAa) 

117.5800 - 
87.6700

1 1 -0.250 
-0.083

5.0000 10.5000 0.00 

5'' x 0.25'' Flat C No Surface Af 
(CaAa) 

117.5800 - 
87.6700

1 1 0.083 
0.250

5.0000 10.5000 0.00 

 
 

 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 
 

klf 

LDF5-50A(7/8'') B No No Inside Pole 183.0000 - 
5.0000 

4 No Ice 
1/2'' Ice 
1'' Ice

0.0000 
0.0000 
0.0000

0.00 
0.00 
0.00 

LDF2-50A(3/8'') B No No Inside Pole 183.0000 - 
5.0000

2 No Ice 
1/2'' Ice

0.0000 
0.0000

0.00 
0.00 
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Description Face 
or 

Leg  

Allow 
Shield 

Exclude 
From 

Torque 
Calculation 

Component
Type 

Placement 
 

ft 

Total 
Number 

 CAAA 
 

ft2/ft 

Weight 
 

klf 

1'' Ice 0.0000 0.00 
LCF12-50J-P7(5/8'') B No No Inside Pole 184.2500 - 

5.0000 
1 No Ice 

1/2'' Ice 
1'' Ice

0.0000 
0.0000 
0.0000

0.00 
0.00 
0.00 

***           
LDF6-50A(1-1/4'') A No No Inside Pole 156.0000 - 

5.0000 
4 No Ice 

1/2'' Ice 
1'' Ice

0.0000 
0.0000 
0.0000

0.00 
0.00 
0.00 

LDF4P-50A(1/2'') A No No Inside Pole 156.0000 - 
5.0000 

2 No Ice 
1/2'' Ice 
1'' Ice

0.0000 
0.0000 
0.0000

0.00 
0.00 
0.00 

***           
LDF7-50A(1-5/8'') B No No Inside Pole 145.0000 - 

5.0000 
6 No Ice 

1/2'' Ice 
1'' Ice

0.0000 
0.0000 
0.0000

0.00 
0.00 
0.00 

DC Power Cables B No No Inside Pole 145.0000 - 
5.0000 

2 No Ice 
1/2'' Ice 
1'' Ice

0.0000 
0.0000 
0.0000

0.00 
0.00 
0.00 

Fiber Cables B No No Inside Pole 145.0000 - 
5.0000 

8 No Ice 
1/2'' Ice 
1'' Ice

0.0000 
0.0000 
0.0000

0.00 
0.00 
0.00 

***           
LCF12-50J-P7(5/8'') B No No Inside Pole 124.0000 - 

5.0000 
7 No Ice 

1/2'' Ice 
1'' Ice

0.0000 
0.0000 
0.0000

0.00 
0.00 
0.00 

***           
LDF4P-50A(1/2'') A No No Inside Pole 51.7500 - 

5.0000 
1 No Ice 

1/2'' Ice 
1'' Ice

0.0000 
0.0000 
0.0000

0.00 
0.00 
0.00 

0.2'' Cable A No No Inside Pole 51.7500 - 
5.0000 

2 No Ice 
1/2'' Ice 
1'' Ice

0.0000 
0.0000 
0.0000

0.00 
0.00 
0.00 

***T-Mobile***           
LDF7-50A(1-5/8'') C No No Inside Pole 163.0000 - 

5.0000 
21 No Ice 

1/2'' Ice 
1'' Ice

0.0000 
0.0000 
0.0000

0.00 
0.00 
0.00 

9x18 MLE Hybrid 
Line - 40mm 

C No No Inside Pole 163.0000 - 
5.0000 

1 No Ice 
1/2'' Ice 
1'' Ice

0.0000 
0.0000 
0.0000

0.00 
0.00 
0.00 

HCS 6X12 4AWG 
(1-5/8'') 

C No No Inside Pole 163.0000 - 
5.0000 

3 No Ice 
1/2'' Ice 
1'' Ice

0.0000 
0.0000 
0.0000

0.00 
0.00 
0.00 

****           
 
 
 
 

 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 
 

K
L1 183.0000-165.500

0 
A 
B 
C 

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 
0.03 
0.00

L2 165.5000-132.080
0 

A 
B 

0.000 
0.000 

0.000 
0.000

15.907 
0.000

0.000 
0.000

0.14 
0.24



 
 
 

ttnnxxTToowweerr  Job 
CT11365D  

Page  
5 of 34 

EFI Global, Inc. 
1117 Perimeter Center West, Suite E500 

Project 
049.00421 - 2075019 

Date 
14:16:25 04/21/21  

Atlanta, GA 30338 
Phone: (470) 990-6593 

FAX:  

Client 
Foresite LLC 

Designed by 
Evan.Martin 

Tower 
Section 

Tower 
 Elevation 

ft 

Face AR 
 

 ft2 

AF 
  

ft2

CAAA 
In Face  

ft2

CAAA 
Out Face 

ft2

Weight 
 

K
C 0.000 0.000 0.000 0.000 0.68

L3 132.0800-86.9900 A 
B 
C 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000

81.195 
61.510 
51.210

0.000 
0.000 
0.000

0.26 
0.80 
0.99

L4 86.9900-42.9100 A 
B 
C 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000

117.530 
105.672 
88.217

0.000 
0.000 
0.000

0.25 
0.82 
0.96

L5 42.9100-0.0000 A 
B 
C 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000

125.333 
115.136 
100.123

0.000 
0.000 
0.000

0.23 
0.71 
0.83

 
 

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

Tower 
 Elevation 

ft 

Face 
or 

Leg  

Ice 
Thickness 

in 

AR 
 
ft2

AF 
  

ft2

CAAA 
In Face  

ft2

CAAA 
Out Face 

ft2

Weight 
 

K 
L1 183.0000-165.500

0 
A 
B 
C 

2.952 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 
0.03 
0.00 

L2 165.5000-132.080
0 

A 
B 
C 

2.905 0.000 
0.000 
0.000

0.000 
0.000 
0.000

55.190 
0.000 
0.000

0.000 
0.000 
0.000

1.12 
0.24 
0.68 

L3 132.0800-86.9900 A 
B 
C 

2.816 0.000 
0.000 
0.000

0.000 
0.000 
0.000

189.724 
118.517 
86.753

0.000 
0.000 
0.000

3.55 
2.86 
2.47 

L4 86.9900-42.9100 A 
B 
C 

2.674 0.000 
0.000 
0.000

0.000 
0.000 
0.000

236.590 
190.731 
137.875

0.000 
0.000 
0.000

4.18 
3.99 
3.20 

L5 42.9100-0.0000 A 
B 
C 

2.388 0.000 
0.000 
0.000

0.000 
0.000 
0.000

228.206 
190.119 
146.014

0.000 
0.000 
0.000

3.81 
3.69 
3.07 

 
 
 

   Feed Line Center of Pressure     
 

 Section Elevation  
 

ft 

CPX 
 

in 

CPZ 
 

in

CPX 
Ice 
in

CPZ 
Ice 
in

L1 183.0000-165.5000 0.0000 0.0000 0.0000 0.0000
L2 165.5000-132.0800 -3.0674 -1.7710 -3.0951 -1.7870
L3 132.0800-86.9900 -1.2643 -0.7788 -1.6295 -1.3479
L4 86.9900-42.9100 -0.9004 -0.5505 -1.1906 -1.3131
L5 42.9100-0.0000 -0.9494 -0.3005 -1.2512 -1.1592

 
 
Note: For pole sections, center of pressure calculations do not consider feed line shielding.  
 
 
 
 

 Shielding Factor Ka 
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Tower 
Section 

Feed Line 
Record No. 

Description Feed Line 
Segment Elev.

Ka 
No Ice

Ka 
Ice

L1 7 LDF4P-50A(1/2") 165.50 -
156.00

1.0000 1.0000

L1 8 2-1/2" 165.50 -
156.00

1.0000 1.0000

L2 7 LDF4P-50A(1/2") 132.08 -
156.00

1.0000 1.0000

L2 8 2-1/2" 132.08 -
156.00

1.0000 1.0000

L2 16 LDF7-50A(1-5/8") 132.08 -
113.00

1.0000 1.0000

L2 32 6" x 0.25" Flat 132.08 - 87.67 1.0000 1.0000
L2 33 6" x 0.25" Flat 132.08 - 87.67 1.0000 1.0000
L2 34 6" x 0.25" Flat 132.08 - 87.67 1.0000 1.0000
L2 35 6" x 0.25" Flat 132.08 - 87.67 1.0000 1.0000
L2 36 6" x 0.25" Flat 132.08 - 87.67 1.0000 1.0000
L2 37 6" x 0.25" Flat 132.08 - 87.67 1.0000 1.0000
L2 38 5" x 0.25" Flat 132.08 -

117.58
1.0000 1.0000

L2 39 5" x 0.25" Flat 132.08 -
117.58

1.0000 1.0000

L2 40 5" x 0.25" Flat 132.08 -
117.58

1.0000 1.0000

L2 41 5" x 0.25" Flat 132.08 -
117.58

1.0000 1.0000

L2 42 5" x 0.25" Flat 132.08 -
117.58

1.0000 1.0000

L2 43 5" x 0.25" Flat 132.08 -
117.58

1.0000 1.0000

L3 7 LDF4P-50A(1/2") 86.99 - 132.08 1.0000 1.0000
L3 8 2-1/2" 86.99 - 132.08 1.0000 1.0000
L3 16 LDF7-50A(1-5/8") 86.99 - 113.00 1.0000 1.0000
L3 26 7" x 0.5" Flat 86.99 - 43.08 1.0000 1.0000
L3 27 7" x 0.5" Flat 86.99 - 43.08 1.0000 1.0000
L3 28 7" x 0.5" Flat 86.99 - 43.08 1.0000 1.0000
L3 29 7" x 0.5" Flat 86.99 - 43.08 1.0000 1.0000
L3 30 7" x 0.5" Flat 86.99 - 43.08 1.0000 1.0000
L3 31 7" x 0.5" Flat 86.99 - 43.08 1.0000 1.0000
L3 32 6" x 0.25" Flat 86.99 - 87.67 1.0000 1.0000
L3 33 6" x 0.25" Flat 86.99 - 87.67 1.0000 1.0000
L3 34 6" x 0.25" Flat 86.99 - 87.67 1.0000 1.0000
L3 35 6" x 0.25" Flat 86.99 - 87.67 1.0000 1.0000
L3 36 6" x 0.25" Flat 86.99 - 87.67 1.0000 1.0000
L3 37 6" x 0.25" Flat 86.99 - 87.67 1.0000 1.0000
L4 7 LDF4P-50A(1/2") 42.91 - 86.99 1.0000 1.0000
L4 8 2-1/2" 42.91 - 86.99 1.0000 1.0000
L4 16 LDF7-50A(1-5/8") 42.91 - 86.99 1.0000 1.0000
L4 26 7" x 0.5" Flat 42.91 - 43.08 1.0000 1.0000
L4 27 7" x 0.5" Flat 42.91 - 43.08 1.0000 1.0000
L4 28 7" x 0.5" Flat 42.91 - 43.08 1.0000 1.0000
L4 29 7" x 0.5" Flat 42.91 - 43.08 1.0000 1.0000
L4 30 7" x 0.5" Flat 42.91 - 43.08 1.0000 1.0000
L4 31 7" x 0.5" Flat 42.91 - 43.08 1.0000 1.0000

 
 
 
 
 

   Discrete Tower Loads    
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Description Face 
or 

Leg 

Offset 
Type 

Offsets: 
Horz 

Lateral 
Vert 

ft 
ft 
ft 

Azimuth 
Adjustment

 
 
° 

Placement 
 
 
 

ft 

 CAAA 
Front 

 
 

ft2 

CAAA 
Side 

 
 

ft2 

Weight 
 
 
 

K 

Lightning Rod w/ Pipe 
Extension 

A From Leg 1.0000 
0.00 
6.00

0.0000 189.7500 No Ice 
1/2'' Ice
1'' Ice

2.5800 
4.0200 
5.4600

2.5800 
4.0200 
5.4600 

0.05 
0.08 
0.11

14' Low Profile Platform A None   0.0000 184.0000 No Ice 
1/2'' Ice
1'' Ice

15.7000 
20.1000 
24.5000

15.7000 
20.1000 
24.5000 

1.30 
1.76 
2.23

24' 4-Bay Dipole C From Leg 3.5000 
0.00 
0.00

0.0000 184.0000 No Ice 
1/2'' Ice
1'' Ice

4.7500 
6.2500 
7.7500

4.7500 
6.2500 
7.7500 

0.05 
0.08 
0.11

24' 4-Bay Dipole C From Leg 3.5000 
0.00 
0.00

0.0000 184.0000 No Ice 
1/2'' Ice
1'' Ice

4.7500 
6.2500 
7.7500

4.7500 
6.2500 
7.7500 

0.05 
0.08 
0.11

9'' x 9'' x 3.5'' TMA A From Leg 3.5000 
0.00 
5.50

0.0000 184.0000 No Ice 
1/2'' Ice
1'' Ice

0.6750 
0.7787 
0.8898

0.2632 
0.3356 
0.4162 

0.01 
0.02 
0.02

9'' x 9'' x 3.5'' TMA C From Leg 3.5000 
0.00 
5.50

0.0000 184.0000 No Ice 
1/2'' Ice
1'' Ice

0.6750 
0.7787 
0.8898

0.2632 
0.3356 
0.4162 

0.01 
0.02 
0.02

***163'***        
AIR 32 B2a/B66Aa w/ Mount 

Pipe 
A From Leg 3.5000 

0.00 
0.00

0.0000 163.0000 No Ice 
1/2'' Ice
1'' Ice

3.7600 
4.1200 
4.4800

3.1500 
3.4900 
3.8400 

0.19 
0.25 
0.32

AIR 32 B2a/B66Aa w/ Mount 
Pipe 

B From Leg 3.5000 
0.00 
0.00

0.0000 163.0000 No Ice 
1/2'' Ice
1'' Ice

3.7600 
4.1200 
4.4800

3.1500 
3.4900 
3.8400 

0.19 
0.25 
0.32

AIR 32 B2a/B66Aa w/ Mount 
Pipe 

C From Leg 3.5000 
0.00 
0.00

0.0000 163.0000 No Ice 
1/2'' Ice
1'' Ice

3.7600 
4.1200 
4.4800

3.1500 
3.4900 
3.8400 

0.19 
0.25 
0.32

Ericsson AIR6449 B41 w/ 
Mount Pipe 

A From Leg 3.5000 
0.00 
0.00

0.0000 163.0000 No Ice 
1/2'' Ice
1'' Ice

6.8995 
7.7436 
8.4932

4.3156 
5.3695 
6.2751 

0.13 
0.19 
0.26

Ericsson AIR6449 B41 w/ 
Mount Pipe 

B From Leg 3.5000 
0.00 
0.00

0.0000 163.0000 No Ice 
1/2'' Ice
1'' Ice

6.8995 
7.7436 
8.4932

4.3156 
5.3695 
6.2751 

0.13 
0.19 
0.26

Ericsson AIR6449 B41 w/ 
Mount Pipe 

C From Leg 3.5000 
0.00 
0.00

0.0000 163.0000 No Ice 
1/2'' Ice
1'' Ice

6.8995 
7.7436 
8.4932

4.3156 
5.3695 
6.2751 

0.13 
0.19 
0.26

AIR 3246 B66 w/ Mount Pipe A From Leg 3.5000 
0.00 
0.00

0.0000 163.0000 No Ice 
1/2'' Ice
1'' Ice

8.1769 
8.6563 
9.1243

6.5590 
7.3933 
8.1279 

0.20 
0.27 
0.35

AIR 3246 B66 w/ Mount Pipe B From Leg 3.5000 
0.00 
0.00

0.0000 163.0000 No Ice 
1/2'' Ice
1'' Ice

8.1769 
8.6563 
9.1243

6.5590 
7.3933 
8.1279 

0.20 
0.27 
0.35

AIR 3246 B66 w/ Mount Pipe C From Leg 3.5000 
0.00 
0.00

0.0000 163.0000 No Ice 
1/2'' Ice
1'' Ice

8.1769 
8.6563 
9.1243

6.5590 
7.3933 
8.1279 

0.20 
0.27 
0.35

APXVAARR24_43-U-NA20 
w/ Mount Pipe 

A From Leg 3.5000 
0.00 
0.00

0.0000 163.0000 No Ice 
1/2'' Ice
1'' Ice

14.6900 
15.4600 
16.2300

6.8700 
7.5500 
8.2500 

0.19 
0.31 
0.46

APXVAARR24_43-U-NA20 
w/ Mount Pipe 

B From Leg 3.5000 
0.00 
0.00

0.0000 163.0000 No Ice 
1/2'' Ice
1'' Ice

14.6900 
15.4600 
16.2300

6.8700 
7.5500 
8.2500 

0.19 
0.31 
0.46

APXVAARR24_43-U-NA20 
w/ Mount Pipe 

C From Leg 3.5000 
0.00 
0.00

0.0000 163.0000 No Ice 
1/2'' Ice
1'' Ice

14.6900 
15.4600 
16.2300

6.8700 
7.5500 
8.2500 

0.19 
0.31 
0.46

Radio 4449 
B71+B85_T-Mobile 

A From Leg 3.5000 
0.00

0.0000 163.0000 No Ice 
1/2'' Ice

1.9701 
2.1466

1.5865 
1.7488 

0.07 
0.09
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Description Face 
or 

Leg 

Offset 
Type 

Offsets: 
Horz 

Lateral 
Vert 

ft 
ft 
ft 

Azimuth 
Adjustment

 
 
° 

Placement 
 
 
 

ft 

 CAAA 
Front 

 
 

ft2 

CAAA 
Side 

 
 

ft2 

Weight 
 
 
 

K 

0.00 1'' Ice 2.3306 1.9185 0.12
Radio 4449 

B71+B85_T-Mobile 
B From Leg 3.5000 

0.00 
0.00

0.0000 163.0000 No Ice 
1/2'' Ice
1'' Ice

1.9701 
2.1466 
2.3306

1.5865 
1.7488 
1.9185 

0.07 
0.09 
0.12

Radio 4449 
B71+B85_T-Mobile 

C From Leg 3.5000 
0.00 
0.00

0.0000 163.0000 No Ice 
1/2'' Ice
1'' Ice

1.9701 
2.1466 
2.3306

1.5865 
1.7488 
1.9185 

0.07 
0.09 
0.12

RRUS 4415 B25 A From Leg 3.5000 
0.00 
0.00

0.0000 163.0000 No Ice 
1/2'' Ice
1'' Ice

1.6444 
1.8044 
1.9719

0.6788 
0.7911 
0.9129 

0.04 
0.06 
0.07

RRUS 4415 B25 B From Leg 3.5000 
0.00 
0.00

0.0000 163.0000 No Ice 
1/2'' Ice
1'' Ice

1.6444 
1.8044 
1.9719

0.6788 
0.7911 
0.9129 

0.04 
0.06 
0.07

RRUS 4415 B25 C From Leg 3.5000 
0.00 
0.00

0.0000 163.0000 No Ice 
1/2'' Ice
1'' Ice

1.6444 
1.8044 
1.9719

0.6788 
0.7911 
0.9129 

0.04 
0.06 
0.07

Platform Mount [LP 
1201-1_HR-1] 

C None   0.0000 163.0000 No Ice 
1/2'' Ice
1'' Ice

26.3900 
31.4000 
36.2000

26.3900 
31.4000 
36.2000 

2.36 
3.06 
3.86

Site Pro 1 (P/N: PRK-1245L) C None   0.0000 163.0000 No Ice 
1/2'' Ice
1'' Ice

6.3200 
7.7900 
9.3600

4.8500 
6.3600 
7.9400 

0.28 
0.42 
0.60

***153***        
APXVSPP18-C w/ Mount 

Pipe 
A From Leg 3.5000 

0.00 
2.00

0.0000 154.0000 No Ice 
1/2'' Ice
1'' Ice

4.6000 
5.0500 
5.5000

4.0100 
4.4500 
4.8900 

0.09 
0.15 
0.23

APXVSPP18-C w/ Mount 
Pipe 

B From Leg 3.5000 
0.00 
2.00

0.0000 154.0000 No Ice 
1/2'' Ice
1'' Ice

4.6000 
5.0500 
5.5000

4.0100 
4.4500 
4.8900 

0.09 
0.15 
0.23

APXVSPP18-C w/ Mount 
Pipe 

C From Leg 3.5000 
0.00 
2.00

0.0000 154.0000 No Ice 
1/2'' Ice
1'' Ice

4.6000 
5.0500 
5.5000

4.0100 
4.4500 
4.8900 

0.09 
0.15 
0.23

APXVTM14-C-120 w/ 
Mount Pipe 

A From Leg 3.5000 
0.00 
2.00

0.0000 154.0000 No Ice 
1/2'' Ice
1'' Ice

4.0900 
4.4800 
4.8800

2.8600 
3.2300 
3.6100 

0.08 
0.13 
0.19

APXVTM14-C-120 w/ 
Mount Pipe 

B From Leg 3.5000 
0.00 
2.00

0.0000 154.0000 No Ice 
1/2'' Ice
1'' Ice

4.0900 
4.4800 
4.8800

2.8600 
3.2300 
3.6100 

0.08 
0.13 
0.19

APXVTM14-C-120 w/ 
Mount Pipe 

C From Leg 3.5000 
0.00 
2.00

0.0000 154.0000 No Ice 
1/2'' Ice
1'' Ice

4.0900 
4.4800 
4.8800

2.8600 
3.2300 
3.6100 

0.08 
0.13 
0.19

RRH2X50-800 A From Leg 3.5000 
0.00 
2.00

0.0000 154.0000 No Ice 
1/2'' Ice
1'' Ice

1.7008 
1.8640 
2.0345

1.2822 
1.4275 
1.5803 

0.05 
0.07 
0.09

RRH2X50-800 B From Leg 3.5000 
0.00 
2.00

0.0000 154.0000 No Ice 
1/2'' Ice
1'' Ice

1.7008 
1.8640 
2.0345

1.2822 
1.4275 
1.5803 

0.05 
0.07 
0.09

RRH2X50-800 C From Leg 3.5000 
0.00 
2.00

0.0000 154.0000 No Ice 
1/2'' Ice
1'' Ice

1.7008 
1.8640 
2.0345

1.2822 
1.4275 
1.5803 

0.05 
0.07 
0.09

TD-RRH8x20 A From Leg 3.5000 
0.00 
4.50

0.0000 154.0000 No Ice 
1/2'' Ice
1'' Ice

3.7042 
3.9462 
4.1956

1.2939 
1.4646 
1.6424 

0.07 
0.09 
0.12

TD-RRH8x20 B From Leg 3.5000 
0.00 
4.50

0.0000 154.0000 No Ice 
1/2'' Ice
1'' Ice

3.7042 
3.9462 
4.1956

1.2939 
1.4646 
1.6424 

0.07 
0.09 
0.12

TD-RRH8x20 C From Leg 3.5000 0.0000 154.0000 No Ice 3.7042 1.2939 0.07
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Description Face 
or 

Leg 

Offset 
Type 

Offsets: 
Horz 

Lateral 
Vert 

ft 
ft 
ft 

Azimuth 
Adjustment

 
 
° 

Placement 
 
 
 

ft 

 CAAA 
Front 

 
 

ft2 

CAAA 
Side 

 
 

ft2 

Weight 
 
 
 

K 

0.00 
4.50

1/2'' Ice
1'' Ice

3.9462 
4.1956

1.4646 
1.6424 

0.09 
0.12

(2) PCS 1900MHz 
4x45W-65MHz 

A From Leg 1.0000 
0.00 
4.50

0.0000 154.0000 No Ice 
1/2'' Ice
1'' Ice

2.3218 
2.5266 
2.7388

2.2381 
2.4407 
2.6507 

0.06 
0.08 
0.11

(2) PCS 1900MHz 
4x45W-65MHz 

B From Leg 1.0000 
0.00 
4.50

0.0000 154.0000 No Ice 
1/2'' Ice
1'' Ice

2.3218 
2.5266 
2.7388

2.2381 
2.4407 
2.6507 

0.06 
0.08 
0.11

(2) PCS 1900MHz 
4x45W-65MHz 

C From Leg 1.0000 
0.00 
4.50

0.0000 154.0000 No Ice 
1/2'' Ice
1'' Ice

2.3218 
2.5266 
2.7388

2.2381 
2.4407 
2.6507 

0.06 
0.08 
0.11

18'' x 18'' x 6.5'' Junction Box A From Leg 1.0000 
0.00 
0.00

0.0000 154.0000 No Ice 
1/2'' Ice
1'' Ice

2.7000 
3.1148 
3.5296

1.0528 
1.3424 
1.6320 

0.05 
0.07 
0.09

13' Low Profile Platform A None   0.0000 154.0000 No Ice 
1/2'' Ice
1'' Ice

15.7000 
20.1000 
24.5000

15.7000 
20.1000 
24.5000 

1.30 
1.76 
2.23

Ring Mount C None   0.0000 159.0000 No Ice 
1/2'' Ice
1'' Ice

1.4000 
2.4000 
3.4000

1.4000 
2.4000 
3.4000 

0.09 
0.13 
0.17

***154'***        
MTI1669 B From Leg 3.5000 

0.00 
0.00

0.0000 153.8300 No Ice 
1/2'' Ice
1'' Ice

1.7521 
2.0213 
2.2905

0.5236 
0.7236 
0.9236 

0.05 
0.07 
0.09

**146**        
800 10121 A From Leg 3.5000 

0.00 
0.00

0.0000 145.0000 No Ice 
1/2'' Ice
1'' Ice

3.7400 
4.1800 
4.6300

2.1700 
2.5800 
3.0000 

0.05 
0.08 
0.12

800 10121 B From Leg 3.5000 
0.00 
0.00

0.0000 145.0000 No Ice 
1/2'' Ice
1'' Ice

3.7400 
4.1800 
4.6300

2.1700 
2.5800 
3.0000 

0.05 
0.08 
0.12

800 10121 C From Leg 3.5000 
0.00 
0.00

0.0000 145.0000 No Ice 
1/2'' Ice
1'' Ice

3.7400 
4.1800 
4.6300

2.1700 
2.5800 
3.0000 

0.05 
0.08 
0.12

(2) OPA-65R-LCUU-H6 A From Leg 3.5000 
0.00 
0.00

0.0000 145.0000 No Ice 
1/2'' Ice
1'' Ice

9.2000 
9.9700 
10.7600

4.6300 
5.3400 
6.0700 

0.08 
0.14 
0.20

(2) OPA-65R-LCUU-H8 B From Leg 3.5000 
0.00 
0.00

0.0000 145.0000 No Ice 
1/2'' Ice
1'' Ice

11.9500 
12.9200 
13.9000

6.0300 
6.9300 
7.8500 

0.07 
0.14 
0.22

(2) OPA-65R-LCUU-H8 C From Leg 3.5000 
0.00 
0.00

0.0000 145.0000 No Ice 
1/2'' Ice
1'' Ice

11.9500 
12.9200 
13.9000

6.0300 
6.9300 
7.8500 

0.07 
0.14 
0.22

(2) LGP21401 A From Leg 3.5000 
0.00 
0.00

0.0000 145.0000 No Ice 
1/2'' Ice
1'' Ice

1.1040 
1.2388 
1.3810

0.2070 
0.2738 
0.3475 

0.01 
0.02 
0.03

(2) LGP21401 B From Leg 3.5000 
0.00 
0.00

0.0000 145.0000 No Ice 
1/2'' Ice
1'' Ice

1.1040 
1.2388 
1.3810

0.2070 
0.2738 
0.3475 

0.01 
0.02 
0.03

(2) LGP21401 C From Leg 3.5000 
0.00 
0.00

0.0000 145.0000 No Ice 
1/2'' Ice
1'' Ice

1.1040 
1.2388 
1.3810

0.2070 
0.2738 
0.3475 

0.01 
0.02 
0.03

(2) LGP21901 A From Leg 3.5000 
0.00 
0.00

0.0000 145.0000 No Ice 
1/2'' Ice
1'' Ice

0.2310 
0.2941 
0.3647

0.1575 
0.2129 
0.2756 

0.01 
0.01 
0.01

(2) LGP21901 B From Leg 3.5000 
0.00

0.0000 145.0000 No Ice 
1/2'' Ice

0.2310 
0.2941

0.1575 
0.2129 

0.01 
0.01
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Date 
14:16:25 04/21/21  

Atlanta, GA 30338 
Phone: (470) 990-6593 

FAX:  

Client 
Foresite LLC 

Designed by 
Evan.Martin 

Description Face 
or 

Leg 

Offset 
Type 

Offsets: 
Horz 

Lateral 
Vert 

ft 
ft 
ft 

Azimuth 
Adjustment

 
 
° 

Placement 
 
 
 

ft 

 CAAA 
Front 

 
 

ft2 

CAAA 
Side 

 
 

ft2 

Weight 
 
 
 

K 

0.00 1'' Ice 0.3647 0.2756 0.01
(2) LGP21901 C From Leg 3.5000 

0.00 
0.00

0.0000 145.0000 No Ice 
1/2'' Ice
1'' Ice

0.2310 
0.2941 
0.3647

0.1575 
0.2129 
0.2756 

0.01 
0.01 
0.01

RRUS 32 B66 A From Leg 3.5000 
0.00 
0.00

0.0000 145.0000 No Ice 
1/2'' Ice
1'' Ice

2.7427 
2.9647 
3.1941

1.6681 
1.8552 
2.0493 

0.05 
0.07 
0.10

RRUS 32 B66 B From Leg 3.5000 
0.00 
0.00

0.0000 145.0000 No Ice 
1/2'' Ice
1'' Ice

2.7427 
2.9647 
3.1941

1.6681 
1.8552 
2.0493 

0.05 
0.07 
0.10

RRUS 32 B66 C From Leg 3.5000 
0.00 
0.00

0.0000 145.0000 No Ice 
1/2'' Ice
1'' Ice

2.7427 
2.9647 
3.1941

1.6681 
1.8552 
2.0493 

0.05 
0.07 
0.10

RRUS 32 B30 A From Leg 3.5000 
0.00 
0.00

0.0000 145.0000 No Ice 
1/2'' Ice
1'' Ice

2.6923 
2.9115 
3.1382

1.5727 
1.7556 
1.9455 

0.06 
0.08 
0.10

RRUS 32 B30 B From Leg 3.5000 
0.00 
0.00

0.0000 145.0000 No Ice 
1/2'' Ice
1'' Ice

2.6923 
2.9115 
3.1382

1.5727 
1.7556 
1.9455 

0.06 
0.08 
0.10

RRUS 32 B30 C From Leg 3.5000 
0.00 
0.00

0.0000 145.0000 No Ice 
1/2'' Ice
1'' Ice

2.6923 
2.9115 
3.1382

1.5727 
1.7556 
1.9455 

0.06 
0.08 
0.10

DC6-48-60-18-8C A From Leg 3.5000 
0.00 
0.00

0.0000 145.0000 No Ice 
1/2'' Ice
1'' Ice

1.1450 
1.7924 
2.0024

1.1450 
1.7924 
2.0024 

0.03 
0.05 
0.07

DC6-48-60-18-8C B From Leg 3.5000 
0.00 
0.00

0.0000 145.0000 No Ice 
1/2'' Ice
1'' Ice

1.1450 
1.7924 
2.0024

1.1450 
1.7924 
2.0024 

0.03 
0.05 
0.07

RRUS 11 B12 A From Leg 3.5000 
0.00 
0.00

0.0000 145.0000 No Ice 
1/2'' Ice
1'' Ice

2.8333 
3.0426 
3.2593

1.1821 
1.3299 
1.4848 

0.05 
0.07 
0.10

RRUS 11 B12 B From Leg 3.5000 
0.00 
0.00

0.0000 145.0000 No Ice 
1/2'' Ice
1'' Ice

2.8333 
3.0426 
3.2593

1.1821 
1.3299 
1.4848 

0.05 
0.07 
0.10

RRUS 11 B12 C From Leg 3.5000 
0.00 
0.00

0.0000 145.0000 No Ice 
1/2'' Ice
1'' Ice

2.8333 
3.0426 
3.2593

1.1821 
1.3299 
1.4848 

0.05 
0.07 
0.10

RRUS 4478 B5 A From Leg 3.5000 
0.00 
0.00

0.0000 145.0000 No Ice 
1/2'' Ice
1'' Ice

1.8425 
2.0123 
2.1895

1.0588 
1.1969 
1.3425 

0.06 
0.08 
0.09

RRUS 4478 B5 B From Leg 3.5000 
0.00 
0.00

0.0000 145.0000 No Ice 
1/2'' Ice
1'' Ice

1.8425 
2.0123 
2.1895

1.0588 
1.1969 
1.3425 

0.06 
0.08 
0.09

RRUS 4478 B5 C From Leg 3.5000 
0.00 
0.00

0.0000 145.0000 No Ice 
1/2'' Ice
1'' Ice

1.8425 
2.0123 
2.1895

1.0588 
1.1969 
1.3425 

0.06 
0.08 
0.09

NNH4-65B-R6 A From Leg 3.5000 
0.00 
0.00

0.0000 145.0000 No Ice 
1/2'' Ice
1'' Ice

7.6200 
8.1200 
8.6300

3.0100 
3.4500 
3.9000 

0.10 
0.17 
0.25

NNH4-65C-R6 B From Leg 3.5000 
0.00 
0.00

0.0000 145.0000 No Ice 
1/2'' Ice
1'' Ice

9.7500 
10.3600 
10.9700

3.9600 
4.5000 
5.0600 

0.10 
0.19 
0.30

NNH4-65C-R6 C From Leg 3.5000 
0.00 
0.00

0.0000 145.0000 No Ice 
1/2'' Ice
1'' Ice

9.7500 
10.3600 
10.9700

3.9600 
4.5000 
5.0600 

0.10 
0.19 
0.30

RRUS E2 B29 A From Leg 3.5000 
0.00

0.0000 145.0000 No Ice 
1/2'' Ice

3.1450 
3.3648

1.2854 
1.4379 

0.06 
0.08
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049.00421 - 2075019 
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14:16:25 04/21/21  

Atlanta, GA 30338 
Phone: (470) 990-6593 

FAX:  

Client 
Foresite LLC 

Designed by 
Evan.Martin 

Description Face 
or 

Leg 

Offset 
Type 

Offsets: 
Horz 

Lateral 
Vert 

ft 
ft 
ft 

Azimuth 
Adjustment

 
 
° 

Placement 
 
 
 

ft 

 CAAA 
Front 

 
 

ft2 

CAAA 
Side 

 
 

ft2 

Weight 
 
 
 

K 

0.00 1'' Ice 3.5920 1.5998 0.11
RRUS E2 B29 B From Leg 3.5000 

0.00 
0.00

0.0000 145.0000 No Ice 
1/2'' Ice
1'' Ice

3.1450 
3.3648 
3.5920

1.2854 
1.4379 
1.5998 

0.06 
0.08 
0.11

RRUS E2 B29 C From Leg 3.5000 
0.00 
0.00

0.0000 145.0000 No Ice 
1/2'' Ice
1'' Ice

3.1450 
3.3648 
3.5920

1.2854 
1.4379 
1.5998 

0.06 
0.08 
0.11

RRUS 12 B2 A From Leg 3.5000 
0.00 
0.00

0.0000 145.0000 No Ice 
1/2'' Ice
1'' Ice

3.1435 
3.3632 
3.5904

1.2816 
1.4340 
1.5955 

0.05 
0.07 
0.10

RRUS 12 B2 B From Leg 3.5000 
0.00 
0.00

0.0000 145.0000 No Ice 
1/2'' Ice
1'' Ice

3.1435 
3.3632 
3.5904

1.2816 
1.4340 
1.5955 

0.05 
0.07 
0.10

RRUS 12 B2 C From Leg 3.5000 
0.00 
0.00

0.0000 145.0000 No Ice 
1/2'' Ice
1'' Ice

3.1435 
3.3632 
3.5904

1.2816 
1.4340 
1.5955 

0.05 
0.07 
0.10

RRUS 4478 B14 A From Leg 3.5000 
0.00 
0.00

0.0000 145.0000 No Ice 
1/2'' Ice
1'' Ice

1.8425 
2.0123 
2.1895

1.0588 
1.1969 
1.3425 

0.06 
0.08 
0.09

RRUS 4478 B14 B From Leg 3.5000 
0.00 
0.00

0.0000 145.0000 No Ice 
1/2'' Ice
1'' Ice

1.8425 
2.0123 
2.1895

1.0588 
1.1969 
1.3425 

0.06 
0.08 
0.09

RRUS 4478 B14 C From Leg 3.5000 
0.00 
0.00

0.0000 145.0000 No Ice 
1/2'' Ice
1'' Ice

1.8425 
2.0123 
2.1895

1.0588 
1.1969 
1.3425 

0.06 
0.08 
0.09

RRU A2 A From Leg 3.5000 
0.00 
0.00

0.0000 145.0000 No Ice 
1/2'' Ice
1'' Ice

2.0637 
2.2424 
2.4285

0.5047 
0.6147 
0.7318 

0.02 
0.03 
0.05

RRU A2 B From Leg 3.5000 
0.00 
0.00

0.0000 145.0000 No Ice 
1/2'' Ice
1'' Ice

2.0637 
2.2424 
2.4285

0.5047 
0.6147 
0.7318 

0.02 
0.03 
0.05

RRU A2 C From Leg 3.5000 
0.00 
0.00

0.0000 145.0000 No Ice 
1/2'' Ice
1'' Ice

2.0637 
2.2424 
2.4285

0.5047 
0.6147 
0.7318 

0.02 
0.03 
0.05

DC6-48-60-0-8C A From Leg 3.5000 
0.00 
0.00

0.0000 145.0000 No Ice 
1/2'' Ice
1'' Ice

0.8498 
1.3563 
1.5325

0.8498 
1.3563 
1.5325 

0.02 
0.04 
0.05

DC6-48-60-0-8C B From Leg 3.5000 
0.00 
0.00

0.0000 145.0000 No Ice 
1/2'' Ice
1'' Ice

0.8498 
1.3563 
1.5325

0.8498 
1.3563 
1.5325 

0.02 
0.04 
0.05

Platform Mount [LP 
301-1_KCKR] 

A None   0.0000 145.0000 No Ice 
1/2'' Ice
1'' Ice

35.0300 
44.4600 
53.7200

35.0300 
44.4600 
53.7200 

1.86 
2.52 
3.33

**123**        
20' 4-Bay Dipole C From Leg 3.5000 

0.00 
0.00

0.0000 128.1700 No Ice 
1/2'' Ice
1'' Ice

4.7500 
6.2500 
7.7500

4.7500 
6.2500 
7.7500 

0.05 
0.08 
0.11

15' Whip A From Leg 3.5000 
0.00 
0.00

0.0000 132.0800 No Ice 
1/2'' Ice
1'' Ice

3.7500 
4.5000 
5.2500

3.7500 
4.5000 
5.2500 

0.04 
0.07 
0.10

5'-6'' Whip A From Leg 3.5000 
0.00 
0.00

0.0000 129.4200 No Ice 
1/2'' Ice
1'' Ice

1.2000 
1.8000 
2.4000

1.2000 
1.8000 
2.4000 

0.03 
0.03 
0.04

24'' Yagi C From Leg 3.5000 
0.00 
0.00

0.0000 128.5000 No Ice 
1/2'' Ice
1'' Ice

1.5000 
2.2500 
3.0000

1.5000 
2.2500 
3.0000 

0.01 
0.02 
0.03

15'' Yagi B From Leg 3.5000 0.0000 125.0800 No Ice 0.7500 0.7500 0.01
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049.00421 - 2075019 
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FAX:  

Client 
Foresite LLC 

Designed by 
Evan.Martin 

Description Face 
or 

Leg 

Offset 
Type 

Offsets: 
Horz 

Lateral 
Vert 

ft 
ft 
ft 

Azimuth 
Adjustment

 
 
° 

Placement 
 
 
 

ft 

 CAAA 
Front 

 
 

ft2 

CAAA 
Side 

 
 

ft2 

Weight 
 
 
 

K 

0.00 
0.00

1/2'' Ice
1'' Ice

1.2500 
1.7500

1.2500 
1.7500 

0.01 
0.01

2'6'' Yagi A From Leg 3.5000 
0.00 
0.00

0.0000 121.7500 No Ice 
1/2'' Ice
1'' Ice

1.5000 
2.2500 
3.0000

1.5000 
2.2500 
3.0000 

0.01 
0.02 
0.03

13' Low Profile Platform A None   0.0000 123.0000 No Ice 
1/2'' Ice
1'' Ice

15.7000 
20.1000 
24.5000

15.7000 
20.1000 
24.5000 

1.30 
1.76 
2.23

***112'***        
(2) LNX-6514DS-A1M w/ 

Mount Pipe 
A From Leg 3.5000 

0.00 
0.00

0.0000 111.0000 No Ice 
1/2'' Ice
1'' Ice

4.0900 
4.4900 
4.8900

3.3000 
3.6800 
4.0600 

0.06 
0.13 
0.20

(2) LNX-6514DS-A1M w/ 
Mount Pipe 

B From Leg 3.5000 
0.00 
0.00

0.0000 111.0000 No Ice 
1/2'' Ice
1'' Ice

4.0900 
4.4900 
4.8900

3.3000 
3.6800 
4.0600 

0.06 
0.13 
0.20

(2) LNX-6514DS-A1M w/ 
Mount Pipe 

C From Leg 3.5000 
0.00 
0.00

0.0000 111.0000 No Ice 
1/2'' Ice
1'' Ice

4.0900 
4.4900 
4.8900

3.3000 
3.6800 
4.0600 

0.06 
0.13 
0.20

(2) HBXX-6517DS-A2M w/ 
Mount Pipe 

A From Leg 3.5000 
0.00 
2.00

0.0000 111.0000 No Ice 
1/2'' Ice
1'' Ice

7.9700 
8.7300 
9.5000

5.9900 
6.7200 
7.4700 

0.08 
0.14 
0.22

(2) HBXX-6517DS-A2M w/ 
Mount Pipe 

B From Leg 3.5000 
0.00 
2.00

0.0000 111.0000 No Ice 
1/2'' Ice
1'' Ice

7.9700 
8.7300 
9.5000

5.9900 
6.7200 
7.4700 

0.08 
0.14 
0.22

(2) HBXX-6517DS-A2M w/ 
Mount Pipe 

C From Leg 3.5000 
0.00 
2.00

0.0000 111.0000 No Ice 
1/2'' Ice
1'' Ice

7.9700 
8.7300 
9.5000

5.9900 
6.7200 
7.4700 

0.08 
0.14 
0.22

RRFDC-3315-PF-48 B From Leg 1.0000 
0.00 
4.42

0.0000 111.0000 No Ice 
1/2'' Ice
1'' Ice

3.7079 
3.9505 
4.2005

2.1921 
2.3950 
2.6056 

0.02 
0.05 
0.09

RRFDC-3315-PF-48 C From Leg 1.0000 
0.00 
4.42

0.0000 111.0000 No Ice 
1/2'' Ice
1'' Ice

3.7079 
3.9505 
4.2005

2.1921 
2.3950 
2.6056 

0.02 
0.05 
0.09

B25 RRH4X30 A From Leg 3.5000 
0.00 
2.00

0.0000 111.0000 No Ice 
1/2'' Ice
1'' Ice

2.2000 
2.3926 
2.5926

1.7417 
1.9204 
2.1065 

0.06 
0.08 
0.10

B25 RRH4X30 B From Leg 3.5000 
0.00 
2.00

0.0000 111.0000 No Ice 
1/2'' Ice
1'' Ice

2.2000 
2.3926 
2.5926

1.7417 
1.9204 
2.1065 

0.06 
0.08 
0.10

B25 RRH4X30 C From Leg 3.5000 
0.00 
2.00

0.0000 111.0000 No Ice 
1/2'' Ice
1'' Ice

2.2000 
2.3926 
2.5926

1.7417 
1.9204 
2.1065 

0.06 
0.08 
0.10

B13 RRH 4X30 A From Leg 3.5000 
0.00 
2.00

0.0000 111.0000 No Ice 
1/2'' Ice
1'' Ice

2.0552 
2.2405 
2.4333

1.3201 
1.4754 
1.6376 

0.06 
0.07 
0.09

B13 RRH 4X30 B From Leg 3.5000 
0.00 
2.00

0.0000 111.0000 No Ice 
1/2'' Ice
1'' Ice

2.0552 
2.2405 
2.4333

1.3201 
1.4754 
1.6376 

0.06 
0.07 
0.09

B13 RRH 4X30 C From Leg 3.5000 
0.00 
2.00

0.0000 111.0000 No Ice 
1/2'' Ice
1'' Ice

2.0552 
2.2405 
2.4333

1.3201 
1.4754 
1.6376 

0.06 
0.07 
0.09

B4 RRH2X60-4R A From Leg 3.5000 
0.00 
2.00

0.0000 111.0000 No Ice 
1/2'' Ice
1'' Ice

3.3554 
3.6120 
3.8757

2.0048 
2.2369 
2.4759 

0.06 
0.08 
0.10

B4 RRH2X60-4R B From Leg 3.5000 
0.00 
2.00

0.0000 111.0000 No Ice 
1/2'' Ice
1'' Ice

3.3554 
3.6120 
3.8757

2.0048 
2.2369 
2.4759 

0.06 
0.08 
0.10
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Description Face 
or 

Leg 

Offset 
Type 

Offsets: 
Horz 

Lateral 
Vert 

ft 
ft 
ft 

Azimuth 
Adjustment

 
 
° 

Placement 
 
 
 

ft 

 CAAA 
Front 

 
 

ft2 

CAAA 
Side 

 
 

ft2 

Weight 
 
 
 

K 

B4 RRH2X60-4R C From Leg 3.5000 
0.00 
2.00

0.0000 111.0000 No Ice 
1/2'' Ice
1'' Ice

3.3554 
3.6120 
3.8757

2.0048 
2.2369 
2.4759 

0.06 
0.08 
0.10

RMQP 12' Platform w/ 
handrails 

C None   0.0000 111.0000 No Ice 
1/2'' Ice
1'' Ice

26.3000 
35.6000 
44.9000

26.3000 
35.6000 
44.9000 

1.92 
2.34 
2.76

***55***        
3' Side Mount Standoff B From Leg 1.5000 

0.00 
0.00

0.0000 51.7500 No Ice 
1/2'' Ice
1'' Ice

1.5000 
2.2000 
2.9000

1.5000 
2.2000 
2.9000 

0.04 
0.07 
0.10

GPS B From Leg 3.0000 
0.00 
0.00

0.0000 51.7500 No Ice 
1/2'' Ice
1'' Ice

0.2100 
0.3100 
0.4100

0.2100 
0.3100 
0.4100 

0.01 
0.01 
0.01

12'' x 2.5'' x 1.5'' TMA B From Leg 3.0000 
0.00 
0.00

0.0000 51.7500 No Ice 
1/2'' Ice
1'' Ice

0.5602 
0.6590 
0.7652

0.3658 
0.4493 
0.5429 

0.02 
0.02 
0.03

 
 
 
 

  Dishes    
 

Description Face 
or 

Leg 

Dish 
Type 

Offset 
Type 

Offsets: 
Horz 

Lateral
Vert 

ft

Azimuth 
Adjustment

 
 
°

3 dB 
Beam 
Width 

 
°

Elevation 
 
 
 

ft

Outside 
Diameter 

 
 

ft

 Aperture 
Area 

 
 

ft2 

Weight 
 
 
 

K
HPD2-18RS A Paraboloid 

w/Shroud (HP) 
From 
Leg 

3.0000 
0.00 
0.00

70.0000   189.5000 2.0000 No Ice 
1/2'' Ice 
1'' Ice 

3.1400 
3.4100 
3.6800

0.03 
0.04 
0.06

HPD2-18RS A Paraboloid 
w/Shroud (HP) 

From 
Leg 

3.0000 
0.00 
0.00

-60.0000   189.5000 2.0000 No Ice 
1/2'' Ice 
1'' Ice 

3.1400 
3.4100 
3.6800

0.03 
0.04 
0.06

3' Dish w/ Randome B Paraboloid 
w/Radome 

From 
Leg 

3.5000 
0.00 
0.00

-10.0000   150.5000 3.0000 No Ice 
1/2'' Ice 
1'' Ice 

7.1000 
7.9000 
8.7000

0.05 
0.08 
0.11

Andrew VHLP2-23 C Paraboloid 
w/Radome 

From 
Leg 

3.5000 
0.00 
0.00

10.0000   151.5000 2.0000 No Ice 
1/2'' Ice 
1'' Ice 

3.1400 
6.4100 
9.6800

0.03 
0.04 
0.05

Andrew VHLP2-18 A Paraboloid 
w/Radome 

From 
Leg 

3.5000 
0.00 
0.00

-40.0000   150.5000 2.0000 No Ice 
1/2'' Ice 
1'' Ice 

3.1400 
6.4100 
9.6800

0.03 
0.04 
0.05

 
 

 Load Combinations    
 
Comb. 

No. 
Description 

1 Dead Only 
2 1.2 Dead+1.6 Wind 0 deg - No Ice 
3 0.9 Dead+1.6 Wind 0 deg - No Ice 
4 1.2 Dead+1.6 Wind 30 deg - No Ice 



 
 
 

ttnnxxTToowweerr  Job 
CT11365D  

Page  
14 of 34 

EFI Global, Inc. 
1117 Perimeter Center West, Suite E500 

Project 
049.00421 - 2075019 

Date 
14:16:25 04/21/21  

Atlanta, GA 30338 
Phone: (470) 990-6593 

FAX:  

Client 
Foresite LLC 

Designed by 
Evan.Martin 

Comb. 
No. 

Description 

5 0.9 Dead+1.6 Wind 30 deg - No Ice 
6 1.2 Dead+1.6 Wind 60 deg - No Ice 
7 0.9 Dead+1.6 Wind 60 deg - No Ice 
8 1.2 Dead+1.6 Wind 90 deg - No Ice 
9 0.9 Dead+1.6 Wind 90 deg - No Ice 
10 1.2 Dead+1.6 Wind 120 deg - No Ice 
11 0.9 Dead+1.6 Wind 120 deg - No Ice 
12 1.2 Dead+1.6 Wind 150 deg - No Ice 
13 0.9 Dead+1.6 Wind 150 deg - No Ice 
14 1.2 Dead+1.6 Wind 180 deg - No Ice 
15 0.9 Dead+1.6 Wind 180 deg - No Ice 
16 1.2 Dead+1.6 Wind 210 deg - No Ice 
17 0.9 Dead+1.6 Wind 210 deg - No Ice 
18 1.2 Dead+1.6 Wind 240 deg - No Ice 
19 0.9 Dead+1.6 Wind 240 deg - No Ice 
20 1.2 Dead+1.6 Wind 270 deg - No Ice 
21 0.9 Dead+1.6 Wind 270 deg - No Ice 
22 1.2 Dead+1.6 Wind 300 deg - No Ice 
23 0.9 Dead+1.6 Wind 300 deg - No Ice 
24 1.2 Dead+1.6 Wind 330 deg - No Ice 
25 0.9 Dead+1.6 Wind 330 deg - No Ice 
26 1.2 Dead+1.0 Ice+1.0 Temp 
27 1.2 Dead+1.0 Wind 0 deg+1.0 Ice+1.0 Temp 
28 1.2 Dead+1.0 Wind 30 deg+1.0 Ice+1.0 Temp 
29 1.2 Dead+1.0 Wind 60 deg+1.0 Ice+1.0 Temp 
30 1.2 Dead+1.0 Wind 90 deg+1.0 Ice+1.0 Temp 
31 1.2 Dead+1.0 Wind 120 deg+1.0 Ice+1.0 Temp 
32 1.2 Dead+1.0 Wind 150 deg+1.0 Ice+1.0 Temp 
33 1.2 Dead+1.0 Wind 180 deg+1.0 Ice+1.0 Temp 
34 1.2 Dead+1.0 Wind 210 deg+1.0 Ice+1.0 Temp 
35 1.2 Dead+1.0 Wind 240 deg+1.0 Ice+1.0 Temp 
36 1.2 Dead+1.0 Wind 270 deg+1.0 Ice+1.0 Temp 
37 1.2 Dead+1.0 Wind 300 deg+1.0 Ice+1.0 Temp 
38 1.2 Dead+1.0 Wind 330 deg+1.0 Ice+1.0 Temp 
39 Dead+Wind 0 deg - Service 
40 Dead+Wind 30 deg - Service 
41 Dead+Wind 60 deg - Service 
42 Dead+Wind 90 deg - Service 
43 Dead+Wind 120 deg - Service
44 Dead+Wind 150 deg - Service
45 Dead+Wind 180 deg - Service
46 Dead+Wind 210 deg - Service
47 Dead+Wind 240 deg - Service
48 Dead+Wind 270 deg - Service
49 Dead+Wind 300 deg - Service
50 Dead+Wind 330 deg - Service

 
 

  Maximum Member Forces   
 
Section 

No. 
Elevation 

ft 
Component 

Type 
Condition Gov. 

Load 
Comb.

Axial 
 

K

Major Axis 
Moment 

kip-ft

Minor Axis 
Moment 

kip-ft 
L1 183 - 165.5 Pole Max Tension 8 0.00 0.00 -0.00 

      Max. Compression 26 -7.11 2.06 0.42 
      Max. Mx 20 -1.89 45.59 0.03 
      Max. My 2 -1.92 0.21 42.71 
      Max. Vy 20 -3.13 45.59 0.03 
      Max. Vx 14 3.02 -0.27 -42.69 
      Max. Torque 16 -2.39 
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Section 
No. 

Elevation 
ft 

Component 
Type 

Condition Gov. 
Load 

Comb.

Axial 
 

K

Major Axis 
Moment 

kip-ft

Minor Axis 
Moment 

kip-ft 
L2 165.5 - 132.08 Pole Max Tension 1 0.00 0.00 0.00 

      Max. Compression 26 -70.99 0.93 0.32 
      Max. Mx 20 -16.75 521.23 1.11 
      Max. My 2 -16.87 1.19 511.74 
      Max. Vy 8 24.44 -521.13 -1.94 
      Max. Vx 2 -24.03 1.19 511.74 
      Max. Torque 16 -2.48 

L3 132.08 - 86.99 Pole Max Tension 1 0.00 0.00 0.00 
      Max. Compression 26 -111.25 4.31 3.71 
      Max. Mx 20 -31.76 1829.42 3.09 
      Max. My 2 -31.86 4.69 1800.48 
      Max. Vy 8 34.56 -1828.65 -4.90 
      Max. Vx 2 -34.09 4.69 1800.48 
      Max. Torque 16 -2.48 

L4 86.99 - 42.91 Pole Max Tension 1 0.00 0.00 0.00 
      Max. Compression 26 -139.49 4.96 6.88 
      Max. Mx 20 -45.95 3375.47 4.79 
      Max. My 2 -46.00 7.61 3326.74 
      Max. Vy 8 37.42 -3375.15 -7.95 
      Max. Vx 2 -36.96 7.61 3326.74 
      Max. Torque 16 -2.36 

L5 42.91 - 0 Pole Max Tension 1 0.00 0.00 0.00 
      Max. Compression 26 -175.12 5.94 10.47 
      Max. Mx 20 -65.06 5266.41 6.96 
      Max. My 2 -65.06 11.16 5195.84 
      Max. Vy 8 39.43 -5265.98 -11.19 
      Max. Vx 2 -39.00 11.16 5195.84 
      Max. Torque 16 -2.05 
    

  
 

   Maximum Reactions    
 

Location Condition Gov. 
Load 

Comb. 

Vertical 
K 

Horizontal, X 
K 

Horizontal, Z 
K 

Pole Max. Vert 26 175.12 -0.00 -0.00
  Max. Hx 21 48.83 39.35 0.04
  Max. Hz 3 48.83 0.07 38.92
  Max. Mx 2 5195.84 0.07 38.92
  Max. Mz 8 5265.98 -39.36 -0.07
  Max. Torsion 2 1.88 0.07 38.92
  Min. Vert 21 48.83 39.35 0.04
  Min. Hx 9 48.83 -39.36 -0.07
  Min. Hz 15 48.83 -0.05 -38.89
  Min. Mx 14 -5189.32 -0.05 -38.89
  Min. Mz 20 -5266.41 39.35 0.04
  Min. Torsion 16 -2.04 19.67 -33.65
   

 
 

 Tower Mast Reaction Summary    
 

Load 
Combination 

Vertical  
 

K 

Shearx 
 

K 

Shearz 
 

K

 Overturning 
Moment, Mx  

kip-ft

 Overturning 
Moment, Mz 

kip-ft 

Torque 
 

kip-ft
Dead Only 54.25 0.00 0.00 -0.73 0.23 0.00
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Load 
Combination 

Vertical  
 

K 

Shearx 
 

K 

Shearz 
 

K

 Overturning 
Moment, Mx  

kip-ft

 Overturning 
Moment, Mz 

kip-ft 

Torque 
 

kip-ft
1.2 Dead+1.6 Wind 0 deg - No 
Ice 

65.10 -0.07 -38.92 -5195.84 11.16 -1.88

0.9 Dead+1.6 Wind 0 deg - No 
Ice 

48.83 -0.07 -38.92 -5076.87 10.82 -1.87

1.2 Dead+1.6 Wind 30 deg - No 
Ice 

65.10 19.55 -33.66 -4491.90 -2613.28 -1.82

0.9 Dead+1.6 Wind 30 deg - No 
Ice 

48.83 19.55 -33.66 -4389.03 -2553.57 -1.80

1.2 Dead+1.6 Wind 60 deg - No 
Ice 

65.10 34.00 -19.35 -2576.42 -4547.61 -1.06

0.9 Dead+1.6 Wind 60 deg - No 
Ice 

48.83 34.00 -19.35 -2517.42 -4443.64 -1.04

1.2 Dead+1.6 Wind 90 deg - No 
Ice 

65.10 39.36 0.07 11.19 -5265.98 -0.11

0.9 Dead+1.6 Wind 90 deg - No 
Ice 

48.83 39.36 0.07 11.14 -5145.64 -0.09

1.2 Dead+1.6 Wind 120 deg - 
No Ice 

65.10 34.14 19.54 2607.82 -4570.67 0.43

0.9 Dead+1.6 Wind 120 deg - 
No Ice 

48.83 34.14 19.54 2548.51 -4466.16 0.45

1.2 Dead+1.6 Wind 150 deg - 
No Ice 

65.10 19.75 33.74 4503.01 -2648.02 0.96

0.9 Dead+1.6 Wind 150 deg - 
No Ice 

48.83 19.75 33.74 4400.37 -2587.42 0.96

1.2 Dead+1.6 Wind 180 deg - 
No Ice 

65.10 0.05 38.89 5189.32 -7.97 1.68

0.9 Dead+1.6 Wind 180 deg - 
No Ice 

48.83 0.05 38.89 5070.98 -7.82 1.67

1.2 Dead+1.6 Wind 210 deg - 
No Ice 

65.10 -19.67 33.65 4487.33 2636.51 2.04

0.9 Dead+1.6 Wind 210 deg - 
No Ice 

48.83 -19.67 33.65 4385.04 2576.03 2.02

1.2 Dead+1.6 Wind 240 deg - 
No Ice 

65.10 -34.06 19.45 2593.86 4559.43 1.09

0.9 Dead+1.6 Wind 240 deg - 
No Ice 

48.83 -34.06 19.45 2534.86 4455.01 1.07

1.2 Dead+1.6 Wind 270 deg - 
No Ice 

65.10 -39.35 -0.04 -6.96 5266.41 -0.01

0.9 Dead+1.6 Wind 270 deg - 
No Ice 

48.83 -39.35 -0.04 -6.54 5145.89 -0.02

1.2 Dead+1.6 Wind 300 deg - 
No Ice 

65.10 -34.13 -19.49 -2600.07 4569.21 -0.80

0.9 Dead+1.6 Wind 300 deg - 
No Ice 

48.83 -34.13 -19.49 -2540.48 4464.56 -0.81

1.2 Dead+1.6 Wind 330 deg - 
No Ice 

65.10 -19.71 -33.79 -4511.56 2639.00 -1.39

0.9 Dead+1.6 Wind 330 deg - 
No Ice 

48.83 -19.71 -33.79 -4408.22 2578.52 -1.39

1.2 Dead+1.0 Ice+1.0 Temp 175.12 0.00 0.00 -10.47 5.94 0.00
1.2 Dead+1.0 Wind 0 deg+1.0 
Ice+1.0 Temp 

175.12 -0.00 -11.52 -1998.35 6.63 -1.18

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

175.12 5.79 -9.97 -1731.18 -994.46 -1.23

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

175.12 10.05 -5.74 -998.88 -1733.30 -0.82

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

175.12 11.65 0.02 -5.93 -2011.37 -0.26

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

175.12 10.10 5.80 990.88 -1744.33 0.28

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

175.12 5.84 10.00 1715.46 -1006.15 0.71
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Load 
Combination 

Vertical  
 

K 

Shearx 
 

K 

Shearz 
 

K

 Overturning 
Moment, Mx  

kip-ft

 Overturning 
Moment, Mz 

kip-ft 

Torque 
 

kip-ft
1.2 Dead+1.0 Wind 180 
deg+1.0 Ice+1.0 Temp 

175.12 0.02 11.52 1978.47 1.39 1.10

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

175.12 -5.79 9.96 1708.53 1007.19 1.17

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

175.12 -10.03 5.77 984.89 1740.19 0.76

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

175.12 -11.59 -0.01 -12.89 2011.50 0.14

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

175.12 -10.05 -5.76 -1004.74 1744.94 -0.32

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

175.12 -5.79 -10.00 -1736.65 1007.15 -0.83

Dead+Wind 0 deg - Service 54.25 -0.01 -7.11 -939.02 2.24 -0.36
Dead+Wind 30 deg - Service 54.25 3.57 -6.15 -811.76 -471.66 -0.35
Dead+Wind 60 deg - Service 54.25 6.21 -3.53 -465.91 -821.00 -0.22
Dead+Wind 90 deg - Service 54.25 7.19 0.01 1.38 -951.06 -0.02
Dead+Wind 120 deg - Service 54.25 6.23 3.57 470.34 -825.23 0.10
Dead+Wind 150 deg - Service 54.25 3.61 6.16 812.54 -477.96 0.20
Dead+Wind 180 deg - Service 54.25 0.01 7.10 936.56 -1.21 0.32
Dead+Wind 210 deg - Service 54.25 -3.59 6.14 809.67 476.31 0.37
Dead+Wind 240 deg - Service 54.25 -6.22 3.55 467.79 823.61 0.19
Dead+Wind 270 deg - Service 54.25 -7.19 -0.01 -1.89 951.57 -0.00
Dead+Wind 300 deg - Service 54.25 -6.23 -3.56 -470.20 825.39 -0.13
Dead+Wind 330 deg - Service 54.25 -3.60 -6.17 -815.35 476.78 -0.25
  
 

 Solution Summary   
 
 

Load 
Comb. 

Sum of Applied Forces Sum of Reactions  
% Error PX 

K 
PY 
K 

PZ 
K

PX 
K

PY 
K

PZ 
K

1 0.00 -54.25 0.00 -0.00 54.25 -0.00 0.000%
2 -0.07 -65.10 -38.93 0.07 65.10 38.92 0.007%
3 -0.07 -48.83 -38.93 0.07 48.83 38.92 0.008%
4 19.55 -65.10 -33.66 -19.55 65.10 33.66 0.000%
5 19.55 -48.83 -33.66 -19.55 48.83 33.66 0.000%
6 34.00 -65.10 -19.35 -34.00 65.10 19.35 0.000%
7 34.00 -48.83 -19.35 -34.00 48.83 19.35 0.000%
8 39.36 -65.10 0.07 -39.36 65.10 -0.07 0.011%
9 39.36 -48.83 0.07 -39.36 48.83 -0.07 0.013%
10 34.14 -65.10 19.54 -34.14 65.10 -19.54 0.000%
11 34.14 -48.83 19.54 -34.14 48.83 -19.54 0.000%
12 19.75 -65.10 33.74 -19.75 65.10 -33.74 0.000%
13 19.75 -48.83 33.74 -19.75 48.83 -33.74 0.000%
14 0.05 -65.10 38.90 -0.05 65.10 -38.89 0.007%
15 0.05 -48.83 38.90 -0.05 48.83 -38.89 0.008%
16 -19.67 -65.10 33.65 19.67 65.10 -33.65 0.000%
17 -19.67 -48.83 33.65 19.67 48.83 -33.65 0.000%
18 -34.06 -65.10 19.45 34.06 65.10 -19.45 0.000%
19 -34.06 -48.83 19.45 34.06 48.83 -19.45 0.000%
20 -39.36 -65.10 -0.04 39.35 65.10 0.04 0.011%
21 -39.36 -48.83 -0.04 39.35 48.83 0.04 0.013%
22 -34.13 -65.10 -19.49 34.13 65.10 19.49 0.000%
23 -34.13 -48.83 -19.49 34.13 48.83 19.49 0.000%
24 -19.71 -65.10 -33.79 19.71 65.10 33.79 0.000%
25 -19.71 -48.83 -33.79 19.71 48.83 33.79 0.000%
26 0.00 -175.12 0.00 -0.00 175.12 -0.00 0.000%
27 -0.00 -175.12 -11.52 0.00 175.12 11.52 0.002%
28 5.79 -175.12 -9.97 -5.79 175.12 9.97 0.002%
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Load 

Comb. 

Sum of Applied Forces Sum of Reactions  
% Error PX 

K 
PY 
K 

PZ 
K

PX 
K

PY 
K

PZ 
K

29 10.06 -175.12 -5.74 -10.05 175.12 5.74 0.002%
30 11.65 -175.12 0.02 -11.65 175.12 -0.02 0.002%
31 10.11 -175.12 5.80 -10.10 175.12 -5.80 0.002%
32 5.84 -175.12 10.00 -5.84 175.12 -10.00 0.002%
33 0.02 -175.12 11.53 -0.02 175.12 -11.52 0.002%
34 -5.79 -175.12 9.97 5.79 175.12 -9.96 0.002%
35 -10.03 -175.12 5.77 10.03 175.12 -5.77 0.002%
36 -11.60 -175.12 -0.01 11.59 175.12 0.01 0.002%
37 -10.05 -175.12 -5.76 10.05 175.12 5.76 0.002%
38 -5.79 -175.12 -10.00 5.79 175.12 10.00 0.002%
39 -0.01 -54.25 -7.11 0.01 54.25 7.11 0.002%
40 3.57 -54.25 -6.15 -3.57 54.25 6.15 0.002%
41 6.21 -54.25 -3.53 -6.21 54.25 3.53 0.002%
42 7.19 -54.25 0.01 -7.19 54.25 -0.01 0.002%
43 6.23 -54.25 3.57 -6.23 54.25 -3.57 0.002%
44 3.61 -54.25 6.16 -3.61 54.25 -6.16 0.002%
45 0.01 -54.25 7.10 -0.01 54.25 -7.10 0.002%
46 -3.59 -54.25 6.14 3.59 54.25 -6.14 0.002%
47 -6.22 -54.25 3.55 6.22 54.25 -3.55 0.002%
48 -7.19 -54.25 -0.01 7.19 54.25 0.01 0.002%
49 -6.23 -54.25 -3.56 6.23 54.25 3.56 0.002%
50 -3.60 -54.25 -6.17 3.60 54.25 6.17 0.002%

 
 
 

 Non-Linear Convergence Results   
 

Load 
Combination 

Converged? Number 
 of Cycles 

Displacement 
Tolerance

Force 
Tolerance

1 Yes 6 0.00000001 0.00000001
2 Yes 22 0.00007158 0.00012411
3 Yes 21 0.00007024 0.00014512
4 Yes 29 0.00000001 0.00009240
5 Yes 28 0.00000001 0.00009176
6 Yes 29 0.00000001 0.00009558
7 Yes 28 0.00000001 0.00009504
8 Yes 21 0.00011410 0.00008927
9 Yes 20 0.00011363 0.00010804
10 Yes 29 0.00000001 0.00009650
11 Yes 28 0.00000001 0.00009587
12 Yes 29 0.00000001 0.00009492
13 Yes 28 0.00000001 0.00009428
14 Yes 22 0.00007160 0.00009574
15 Yes 21 0.00007026 0.00011346
16 Yes 29 0.00000001 0.00009713
17 Yes 28 0.00000001 0.00009669
18 Yes 29 0.00000001 0.00009420
19 Yes 28 0.00000001 0.00009349
20 Yes 21 0.00011409 0.00009572
21 Yes 20 0.00011362 0.00011461
22 Yes 29 0.00000001 0.00009523
23 Yes 28 0.00000001 0.00009449
24 Yes 29 0.00000001 0.00009690
25 Yes 28 0.00000001 0.00009633
26 Yes 20 0.00000001 0.00000156
27 Yes 30 0.00012600 0.00001541
28 Yes 30 0.00012488 0.00009078
29 Yes 30 0.00012485 0.00009792
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30 Yes 30 0.00012593 0.00001169
31 Yes 30 0.00012481 0.00009693
32 Yes 30 0.00012486 0.00009233
33 Yes 30 0.00012604 0.00001459
34 Yes 30 0.00012487 0.00009937
35 Yes 30 0.00012484 0.00009314
36 Yes 30 0.00012593 0.00001177
37 Yes 30 0.00012478 0.00009668
38 Yes 30 0.00012480 0.00010074
39 Yes 21 0.00009658 0.00002071
40 Yes 21 0.00009638 0.00002422
41 Yes 21 0.00009638 0.00003022
42 Yes 21 0.00009657 0.00001991
43 Yes 21 0.00009637 0.00002883
44 Yes 21 0.00009637 0.00002586
45 Yes 21 0.00009658 0.00002040
46 Yes 21 0.00009637 0.00003170
47 Yes 21 0.00009637 0.00002573
48 Yes 21 0.00009657 0.00001994
49 Yes 21 0.00009637 0.00002713
50 Yes 21 0.00009637 0.00003044

 
 
 

 Maximum Tower Deflections - Service Wind   
 

Section 
No. 

Elevation 
 

ft 

Horz. 
Deflection 

in 

Gov. 
Load 

Comb.

Tilt 
 
°

Twist 
 
°

L1 183 - 165.5 41.85 48 2.0395 0.0126
L2 168.5 - 132.08 35.72 48 1.9876 0.0065
L3 135.91 - 86.99 22.94 48 1.6802 0.0025
L4 91.99 - 42.91 10.09 48 1.0723 0.0010
L5 49.08 - 0 2.80 48 0.5325 0.0003

   
  
 

 Critical Deflections and Radius of Curvature - Service Wind 
 

Elevation 
 

ft 

Appurtenance Gov. 
Load 

Comb.

Deflection 
 

in

Tilt 
 
°

Twist 
 
°

Radius of 
Curvature 

ft 
189.7500 Lightning Rod w/ Pipe Extension 48 41.85 2.0395 0.0126 37706
189.5000 HPD2-18RS 48 41.85 2.0395 0.0126 37706
184.0000 14' Low Profile Platform 48 41.85 2.0395 0.0126 37706
163.0000 AIR 32 B2a/B66Aa w/ Mount Pipe 48 33.44 1.9543 0.0050 9535
159.0000 Ring Mount 48 31.80 1.9244 0.0042 7986
154.0000 APXVSPP18-C w/ Mount Pipe 48 29.79 1.8810 0.0035 6638
153.8300 MTI1669 48 29.72 1.8794 0.0035 6600
151.5000 Andrew VHLP2-23 48 28.80 1.8570 0.0032 6122
150.5000 3' Dish w/ Randome 48 28.41 1.8470 0.0032 5937
145.0000 800 10121 48 26.28 1.7884 0.0028 5091
132.0800 15' Whip 48 21.60 1.6313 0.0024 4132
129.4200 5'-6'' Whip 48 20.70 1.5964 0.0023 4147
128.5000 24'' Yagi 48 20.39 1.5842 0.0023 4152
128.1700 20' 4-Bay Dipole 48 20.28 1.5798 0.0023 4154
125.0800 15'' Yagi 48 19.26 1.5382 0.0022 4172
123.0000 13' Low Profile Platform 48 18.59 1.5097 0.0021 4184
121.7500 2'6'' Yagi 48 18.20 1.4925 0.0021 4191
111.0000 (2) LNX-6514DS-A1M w/ Mount 48 14.98 1.3411 0.0016 4251
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Elevation 
 

ft 

Appurtenance Gov. 
Load 

Comb.

Deflection 
 

in

Tilt 
 
°

Twist 
 
°

Radius of 
Curvature 

ft 
Pipe 

51.7500 3' Side Mount Standoff 48 3.10 0.5634 0.0003 3989
  
 
 

 Maximum Tower Deflections - Design Wind   
 

Section 
No. 

Elevation 
 

ft 

Horz. 
Deflection 

in 

Gov. 
Load 

Comb.

Tilt 
 
°

Twist 
 
°

L1 183 - 165.5 231.12 20 11.2789 0.0647
L2 168.5 - 132.08 197.42 20 11.0124 0.0324
L3 135.91 - 86.99 126.94 20 9.3177 0.0131
L4 91.99 - 42.91 55.89 20 5.9466 0.0051
L5 49.08 - 0 15.54 20 2.9514 0.0018

   
  
 

 Critical Deflections and Radius of Curvature - Design Wind 
 

Elevation 
 

ft 

Appurtenance Gov. 
Load 

Comb.

Deflection 
 

in

Tilt 
 
°

Twist 
 
°

Radius of 
Curvature 

ft 
189.7500 Lightning Rod w/ Pipe Extension 20 231.12 11.2789 0.0647 7687
189.5000 HPD2-18RS 20 231.12 11.2789 0.0647 7687
184.0000 14' Low Profile Platform 20 231.12 11.2789 0.0647 7687
163.0000 AIR 32 B2a/B66Aa w/ Mount Pipe 20 184.84 10.8326 0.0265 1895
159.0000 Ring Mount 20 175.82 10.6691 0.0225 1569
154.0000 APXVSPP18-C w/ Mount Pipe 20 164.72 10.4303 0.0189 1290
153.8300 MTI1669 20 164.35 10.4215 0.0188 1283
151.5000 Andrew VHLP2-23 20 159.27 10.2978 0.0176 1185
150.5000 3' Dish w/ Randome 20 157.10 10.2426 0.0171 1147
145.0000 800 10121 20 145.40 9.9181 0.0152 976 
132.0800 15' Whip 20 119.54 9.0465 0.0126 782 
129.4200 5'-6'' Whip 20 114.53 8.8531 0.0122 783 
128.5000 24'' Yagi 20 112.83 8.7853 0.0121 784 
128.1700 20' 4-Bay Dipole 20 112.22 8.7609 0.0120 784 
125.0800 15'' Yagi 20 106.61 8.5299 0.0115 785 
123.0000 13' Low Profile Platform 20 102.92 8.3721 0.0112 786 
121.7500 2'6'' Yagi 20 100.74 8.2765 0.0109 787 
111.0000 (2) LNX-6514DS-A1M w/ Mount 

Pipe 
20 82.96 7.4375 0.0088 792 

51.7500 3' Side Mount Standoff 20 17.18 3.1230 0.0019 723 
  
 
 

 Compression Checks   
 
 

 Pole Design Data    
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Date 
14:16:25 04/21/21  
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FAX:  

Client 
Foresite LLC 

Designed by 
Evan.Martin 

Section 
No. 

Elevation 
 

ft 

Size 
 

L 
 

ft 

Lu 
 

ft 

Kl/r 
 

A 
 

in2 

Pu 

 
K 

φPn 
 

K 

Ratio 
Pu 

φPn

L1 183 - 181.964 TP19.42x15.5x0.1875 17.5000 0.0000 0.0 9.2509 -1.44 687.30 0.002 
  181.964 - 

180.929 
        9.3890 -1.47 697.55 0.002  

  180.929 - 
179.893 

        9.5271 -1.50 707.81 0.002  

  179.893 - 
178.857 

        9.6651 -1.53 718.07 0.002  

  178.857 - 
177.821 

        9.8032 -1.56 728.33 0.002  

  177.821 - 
176.786 

        9.9413 -1.60 738.59 0.002  

  176.786 - 
175.75 

        10.0793 -1.63 748.84 0.002  

  175.75 - 
174.714 

        10.2174 -1.67 759.10 0.002  

  174.714 - 
173.679 

        10.3555 -1.70 769.36 0.002  

  173.679 - 
172.643 

        10.4935 -1.74 779.62 0.002  

  172.643 - 
171.607 

        10.6316 -1.77 789.88 0.002  

  171.607 - 
170.571 

        10.7697 -1.81 800.13 0.002  

  170.571 - 
169.536 

        10.9077 -1.85 810.39 0.002  

  169.536 - 
168.5 

        11.0458 -1.89 820.65 0.002  

  168.5 - 165.5   11.4457 -0.94 845.01 0.001 
L2 168.5 - 165.5 TP26.41x18.373x0.25 36.4200 0.0000 0.0 14.9059 -1.24 1107.44 0.001 

  165.5 - 
163.856 

        15.1938 -2.32 1128.82 0.002  

  163.856 - 
162.212 

        15.4816 -7.40 1150.21 0.006  

  162.212 - 
160.568 

        15.7695 -7.55 1171.59 0.006  

  160.568 - 
158.924 

        16.0573 -7.80 1192.98 0.007  

  158.924 - 
157.281 

        16.3452 -7.96 1214.37 0.007  

  157.281 - 
155.637 

        16.6330 -8.12 1235.75 0.007  

  155.637 - 
153.993 

        16.9209 -10.78 1257.14 0.009  

  153.993 - 
152.349 

        17.2088 -11.00 1278.52 0.009  

  152.349 - 
150.705 

        17.4966 -11.19 1299.91 0.009  

  150.705 - 
149.061 

        17.7845 -11.40 1321.30 0.009  

  149.061 - 
147.417 

        18.0723 -11.59 1342.68 0.009  

  147.417 - 
145.773 

        18.3602 -11.78 1364.07 0.009  

  145.773 - 
144.129 

        18.6480 -15.63 1385.46 0.011  

  144.129 - 
142.486 

        18.9359 -15.84 1406.84 0.011  

  142.486 - 
140.842 

        19.2237 -16.06 1428.23 0.011  

  140.842 -   19.5116 -16.29 1449.61 0.011 
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Project 
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Date 
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Atlanta, GA 30338 
Phone: (470) 990-6593 

FAX:  

Client 
Foresite LLC 

Designed by 
Evan.Martin 

Section 
No. 

Elevation 
 

ft 

Size 
 

L 
 

ft 

Lu 
 

ft 

Kl/r 
 

A 
 

in2 

Pu 

 
K 

φPn 
 

K 

Ratio 
Pu 

φPn

139.198 
  139.198 - 

137.554 
        19.7994 -16.52 1471.00 0.011  

  137.554 - 
135.91 

        20.0873 -16.75 1487.91 0.011  

  135.91 - 
132.08 

        20.7580 -7.21 1524.51 0.005  

L3 135.91 - 
132.08 

TP35.88x25.0648x0.375 48.9200 0.0000 0.0 30.3949 -10.48 2258.19 0.005  

  132.08 - 
129.853 

        30.9809 -18.15 2301.73 0.008  

  129.853 - 
127.626 

        31.5670 -18.63 2345.27 0.008  

  127.626 - 
125.398 

        32.1531 -19.09 2388.81 0.008  

  125.398 - 
123.171 

        32.7392 -19.55 2432.36 0.008  

  123.171 - 
120.944 

        33.3252 -21.46 2475.90 0.009  

  120.944 - 
118.717 

        33.9113 -21.94 2519.44 0.009  

  118.717 - 
116.489 

        34.4974 -22.42 2562.98 0.009  

  116.489 - 
114.262 

        35.0834 -22.92 2606.52 0.009  

  114.262 - 
112.035 

        35.6695 -23.42 2650.07 0.009  

  112.035 - 
109.808 

        36.2556 -27.30 2693.61 0.010  

  109.808 - 
107.581 

        36.8416 -27.83 2737.15 0.010  

  107.581 - 
105.353 

        37.4277 -28.37 2780.69 0.010  

  105.353 - 
103.126 

        38.0138 -28.92 2824.23 0.010  

  103.126 - 
100.899 

        38.5998 -29.48 2867.78 0.010  

  100.899 - 
98.6717 

        39.1859 -30.04 2911.32 0.010  

  98.6717 - 
96.4444 

        39.7720 -30.61 2954.86 0.010  

  96.4444 - 
94.2172 

        40.3581 -31.18 2998.40 0.010  

  94.2172 - 
91.99 

        40.9441 -31.76 3041.94 0.010  

  91.99 - 86.99   42.2598 -15.91 3139.69 0.005 
L4 91.99 - 86.99 TP44.88x34.0246x0.4375 49.0800 0.0000 0.0 48.1756 -18.00 3579.20 0.005 

  86.99 - 
84.8839 

        48.8224 -34.54 3627.26 0.010  

  84.8839 - 
82.7778 

        49.4693 -35.16 3675.32 0.010  

  82.7778 - 
80.6717 

        50.1161 -35.78 3723.38 0.010  

  80.6717 - 
78.5656 

        50.7630 -36.42 3771.44 0.010  

  78.5656 - 
76.4594 

        51.4098 -37.05 3819.49 0.010  

  76.4594 - 
74.3533 

        52.0567 -37.70 3867.55 0.010  

  74.3533 -   52.7035 -38.35 3915.61 0.010 
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14:16:25 04/21/21  

Atlanta, GA 30338 
Phone: (470) 990-6593 

FAX:  

Client 
Foresite LLC 

Designed by 
Evan.Martin 

Section 
No. 

Elevation 
 

ft 

Size 
 

L 
 

ft 

Lu 
 

ft 

Kl/r 
 

A 
 

in2 

Pu 

 
K 

φPn 
 

K 

Ratio 
Pu 

φPn

72.2472 
  72.2472 - 

70.1411 
        53.3504 -39.00 3963.67 0.010  

  70.1411 - 
68.035 

        53.9973 -39.66 4011.73 0.010  

  68.035 - 
65.9289 

        54.6441 -40.33 4059.78 0.010  

  65.9289 - 
63.8228 

        55.2910 -41.00 4107.84 0.010  

  63.8228 - 
61.7167 

        55.9378 -41.68 4155.90 0.010  

  61.7167 - 
59.6106 

        56.5847 -42.37 4203.96 0.010  

  59.6106 - 
57.5044 

        57.2315 -43.06 4252.02 0.010  

  57.5044 - 
55.3983 

        57.8784 -43.75 4300.08 0.010  

  55.3983 - 
53.2922 

        58.5252 -44.45 4348.13 0.010  

  53.2922 - 
51.1861 

        59.1721 -45.24 4396.19 0.010  

  51.1861 - 
49.08 

        59.8190 -45.95 4444.25 0.010  

  49.08 - 42.91   61.7140 -25.03 4567.55 0.005 
L5 49.08 - 42.91 TP53.5x42.6403x0.4375 49.0800 0.0000 0.0 60.4997 -24.38 4494.82 0.005 

  42.91 - 
40.6516 

        61.1936 -50.19 4538.80 0.011  

  40.6516 - 
38.3932 

        61.8875 -50.97 4577.10 0.011  

  38.3932 - 
36.1347 

        62.5814 -51.75 4615.11 0.011  

  36.1347 - 
33.8763 

        63.2753 -52.54 4652.81 0.011  

  33.8763 - 
31.6179 

        63.9692 -53.33 4690.23 0.011  

  31.6179 - 
29.3595 

        64.6631 -54.13 4727.34 0.011  

  29.3595 - 
27.1011 

        65.3570 -54.93 4764.17 0.012  

  27.1011 - 
24.8426 

        66.0509 -55.74 4800.69 0.012  

  24.8426 - 
22.5842 

        66.7448 -56.56 4836.92 0.012  

  22.5842 - 
20.3258 

        67.4387 -57.38 4872.86 0.012  

  20.3258 - 
18.0674 

        68.1327 -58.21 4908.50 0.012  

  18.0674 - 
15.8089 

        68.8266 -59.05 4943.85 0.012  

  15.8089 - 
13.5505 

        69.5205 -59.89 4978.90 0.012  

  13.5505 - 
11.2921 

        70.2144 -60.73 5013.65 0.012  

  11.2921 - 
9.03368 

        70.9083 -61.59 5048.11 0.012  

  9.03368 - 
6.77526 

        71.6022 -62.44 5082.28 0.012  

  6.77526 - 
4.51684 

        72.2961 -63.31 5116.15 0.012  

  4.51684 -   72.9900 -64.18 5149.72 0.012 
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Project 
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Date 
14:16:25 04/21/21  

Atlanta, GA 30338 
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FAX:  

Client 
Foresite LLC 

Designed by 
Evan.Martin 

Section 
No. 

Elevation 
 

ft 

Size 
 

L 
 

ft 

Lu 
 

ft 

Kl/r 
 

A 
 

in2 

Pu 

 
K 

φPn 
 

K 

Ratio 
Pu 

φPn

2.25842 
  2.25842 - 0   73.6839 -65.06 5183.00 0.013 
        

 
 

 Pole Bending Design Data    
 
Section 

No. 
Elevation 

 
ft 

Size 
 

Mux 
 

kip-ft 

φMnx 
 

kip-ft 

Ratio 
Mux 

φMnx

Muy 
 

kip-ft 

φMny 
 

kip-ft 

Ratio 
Muy 

φMny

L1 183 - 181.964 TP19.42x15.5x0.1875 8.89 218.78 0.041 0.00 218.78 0.000
  181.964 - 

180.929 
  11.35 225.40 0.050 0.00 225.40 0.000 

  180.929 - 
179.893 

  13.86 232.12 0.060 0.00 232.12 0.000 

  179.893 - 
178.857 

  16.44 238.93 0.069 0.00 238.93 0.000 

  178.857 - 
177.821 

  19.07 245.85 0.078 0.00 245.85 0.000 

  177.821 - 
176.786 

  21.76 252.86 0.086 0.00 252.86 0.000 

  176.786 - 
175.75 

  24.52 259.97 0.094 0.00 259.97 0.000 

  175.75 - 
174.714 

  27.34 267.18 0.102 0.00 267.18 0.000 

  174.714 - 
173.679 

  30.22 274.49 0.110 0.00 274.49 0.000 

  173.679 - 
172.643 

  33.16 281.90 0.118 0.00 281.90 0.000 

  172.643 - 
171.607 

  36.17 289.41 0.125 0.00 289.41 0.000 

  171.607 - 
170.571 

  39.24 297.01 0.132 0.00 297.01 0.000 

  170.571 - 
169.536 

  42.39 304.71 0.139 0.00 304.71 0.000 

  169.536 - 
168.5 

  45.59 312.52 0.146 0.00 312.52 0.000 

  168.5 - 165.5   24.70 333.56 0.074 0.00 333.56 0.000
L2 168.5 - 165.5 TP26.41x18.373x0.25 30.62 425.48 0.072 0.00 425.48 0.000

  165.5 - 
163.856 

  60.94 442.18 0.138 0.00 442.18 0.000 

  163.856 - 
162.212 

  72.04 459.21 0.157 0.00 459.21 0.000 

  162.212 - 
160.568 

  89.05 476.55 0.187 0.00 476.55 0.000 

  160.568 - 
158.924 

  106.26 494.22 0.215 0.00 494.22 0.000 

  158.924 - 
157.281 

  123.82 512.21 0.242 0.00 512.21 0.000 

  157.281 - 
155.637 

  141.58 530.52 0.267 0.00 530.52 0.000 

  155.637 - 
153.993 

  165.97 549.15 0.302 0.00 549.15 0.000 

  153.993 - 
152.349 

  189.72 568.10 0.334 0.00 568.10 0.000 

  152.349 - 
150.705 

  214.13 587.38 0.365 0.00 587.38 0.000 

  150.705 -   239.05 606.97 0.394 0.00 606.97 0.000
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FAX:  

Client 
Foresite LLC 

Designed by 
Evan.Martin 

Section 
No. 

Elevation 
 

ft 

Size 
 

Mux 
 

kip-ft 

φMnx 
 

kip-ft 

Ratio 
Mux 

φMnx

Muy 
 

kip-ft 

φMny 
 

kip-ft 

Ratio 
Muy 

φMny

149.061 
  149.061 - 

147.417 
  264.48 626.89 0.422 0.00 626.89 0.000 

  147.417 - 
145.773 

  290.10 647.13 0.448 0.00 647.13 0.000 

  145.773 - 
144.129 

  322.75 667.69 0.483 0.00 667.69 0.000 

  144.129 - 
142.486 

  362.09 688.57 0.526 0.00 688.57 0.000 

  142.486 - 
140.842 

  401.61 709.78 0.566 0.00 709.78 0.000 

  140.842 - 
139.198 

  441.31 731.30 0.603 0.00 731.30 0.000 

  139.198 - 
137.554 

  481.18 753.15 0.639 0.00 753.15 0.000 

  137.554 - 
135.91 

  521.23 772.99 0.674 0.00 772.99 0.000 

  135.91 - 
132.08 

  257.18 818.71 0.314 0.00 818.71 0.000 

L3 135.91 - 
132.08 

TP35.88x25.0648x0.375 358.27 1177.83 0.304 0.00 1177.83 0.000 

  132.08 - 
129.853 

  671.30 1224.03 0.548 0.00 1224.03 0.000 

  129.853 - 
127.626 

  728.13 1271.11 0.573 0.00 1271.11 0.000 

  127.626 - 
125.398 

  785.59 1319.08 0.596 0.00 1319.08 0.000 

  125.398 - 
123.171 

  843.48 1367.94 0.617 0.00 1367.94 0.000 

  123.171 - 
120.944 

  903.88 1417.69 0.638 0.00 1417.69 0.000 

  120.944 - 
118.717 

  964.94 1468.33 0.657 0.00 1468.33 0.000 

  118.717 - 
116.489 

  1026.36 1519.86 0.675 0.00 1519.86 0.000 

  116.489 - 
114.262 

  1088.13 1572.28 0.692 0.00 1572.28 0.000 

  114.262 - 
112.035 

  1150.28 1625.58 0.708 0.00 1625.58 0.000 

  112.035 - 
109.808 

  1224.76 1679.77 0.729 0.00 1679.77 0.000 

  109.808 - 
107.581 

  1299.20 1734.85 0.749 0.00 1734.85 0.000 

  107.581 - 
105.353 

  1373.97 1790.82 0.767 0.00 1790.82 0.000 

  105.353 - 
103.126 

  1449.08 1847.68 0.784 0.00 1847.68 0.000 

  103.126 - 
100.899 

  1524.51 1905.43 0.800 0.00 1905.43 0.000 

  100.899 - 
98.6717 

  1600.26 1964.06 0.815 0.00 1964.06 0.000 

  98.6717 - 
96.4444 

  1676.33 2023.58 0.828 0.00 2023.58 0.000 

  96.4444 - 
94.2172 

  1752.72 2084.00 0.841 0.00 2084.00 0.000 

  94.2172 - 
91.99 

  1829.43 2145.30 0.853 0.00 2145.30 0.000 

  91.99 - 86.99   959.89 2286.16 0.420 0.00 2286.16 0.000
L4 91.99 - 86.99 TP44.88x34.0246x0.4375 1043.43 2541.43 0.411 0.00 2541.43 0.000

  86.99 -   2077.29 2610.57 0.796 0.00 2610.57 0.000
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FAX:  

Client 
Foresite LLC 

Designed by 
Evan.Martin 

Section 
No. 

Elevation 
 

ft 

Size 
 

Mux 
 

kip-ft 

φMnx 
 

kip-ft 

Ratio 
Mux 

φMnx

Muy 
 

kip-ft 

φMny 
 

kip-ft 

Ratio 
Muy 

φMny

84.8839 
  84.8839 - 

82.7778 
  2151.53 2680.63 0.803 0.00 2680.63 0.000 

  82.7778 - 
80.6717 

  2226.06 2751.63 0.809 0.00 2751.63 0.000 

  80.6717 - 
78.5656 

  2300.86 2823.54 0.815 0.00 2823.54 0.000 

  78.5656 - 
76.4594 

  2375.93 2896.39 0.820 0.00 2896.39 0.000 

  76.4594 - 
74.3533 

  2451.28 2970.17 0.825 0.00 2970.17 0.000 

  74.3533 - 
72.2472 

  2526.88 3044.88 0.830 0.00 3044.88 0.000 

  72.2472 - 
70.1411 

  2602.76 3120.51 0.834 0.00 3120.51 0.000 

  70.1411 - 
68.035 

  2678.89 3197.07 0.838 0.00 3197.07 0.000 

  68.035 - 
65.9289 

  2755.29 3274.55 0.841 0.00 3274.55 0.000 

  65.9289 - 
63.8228 

  2831.95 3352.97 0.845 0.00 3352.97 0.000 

  63.8228 - 
61.7167 

  2908.86 3432.32 0.847 0.00 3432.32 0.000 

  61.7167 - 
59.6106 

  2986.02 3512.58 0.850 0.00 3512.58 0.000 

  59.6106 - 
57.5044 

  3063.43 3593.78 0.852 0.00 3593.78 0.000 

  57.5044 - 
55.3983 

  3141.08 3675.91 0.855 0.00 3675.91 0.000 

  55.3983 - 
53.2922 

  3218.98 3758.97 0.856 0.00 3758.97 0.000 

  53.2922 - 
51.1861 

  3296.90 3842.95 0.858 0.00 3842.95 0.000 

  51.1861 - 
49.08 

  3375.47 3927.87 0.859 0.00 3927.87 0.000 

  49.08 - 42.91   1858.63 4166.01 0.446 0.00 4166.01 0.000
L5 49.08 - 42.91 TP53.5x42.6403x0.4375 1749.15 4018.22 0.435 0.00 4018.22 0.000

  42.91 - 
40.6516 

  3693.53 4104.54 0.900 0.00 4104.54 0.000 

  40.6516 - 
38.3932 

  3779.46 4186.57 0.903 0.00 4186.57 0.000 

  38.3932 - 
36.1347 

  3865.56 4269.13 0.905 0.00 4269.13 0.000 

  36.1347 - 
33.8763 

  3951.83 4352.18 0.908 0.00 4352.18 0.000 

  33.8763 - 
31.6179 

  4038.29 4435.75 0.910 0.00 4435.75 0.000 

  31.6179 - 
29.3595 

  4124.92 4519.81 0.913 0.00 4519.81 0.000 

  29.3595 - 
27.1011 

  4211.71 4604.35 0.915 0.00 4604.35 0.000 

  27.1011 - 
24.8426 

  4298.68 4689.37 0.917 0.00 4689.37 0.000 

  24.8426 - 
22.5842 

  4385.82 4774.85 0.919 0.00 4774.85 0.000 

  22.5842 - 
20.3258 

  4473.13 4860.78 0.920 0.00 4860.78 0.000 

  20.3258 - 
18.0674 

  4560.61 4947.17 0.922 0.00 4947.17 0.000 

  18.0674 -   4648.25 5033.98 0.923 0.00 5033.98 0.000
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Project 
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14:16:25 04/21/21  
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FAX:  

Client 
Foresite LLC 

Designed by 
Evan.Martin 

Section 
No. 

Elevation 
 

ft 

Size 
 

Mux 
 

kip-ft 

φMnx 
 

kip-ft 

Ratio 
Mux 

φMnx

Muy 
 

kip-ft 

φMny 
 

kip-ft 

Ratio 
Muy 

φMny

15.8089 
  15.8089 - 

13.5505 
  4736.07 5121.23 0.925 0.00 5121.23 0.000 

  13.5505 - 
11.2921 

  4824.05 5208.90 0.926 0.00 5208.90 0.000 

  11.2921 - 
9.03368 

  4912.19 5296.98 0.927 0.00 5296.98 0.000 

  9.03368 - 
6.77526 

  5000.50 5385.46 0.929 0.00 5385.46 0.000 

  6.77526 - 
4.51684 

  5088.98 5474.33 0.930 0.00 5474.33 0.000 

  4.51684 - 
2.25842 

  5177.62 5563.58 0.931 0.00 5563.58 0.000 

  2.25842 - 0   5266.42 5653.21 0.932 0.00 5653.21 0.000
          

 
 

 Pole Shear Design Data    
 
Section 

No. 
Elevation 

 
ft 

Size 
 

Actual 
Vu 
K 

φVn 
 

K 

Ratio 
Vu 

φVn

Actual 
Tu 

kip-ft 

φTn 
 

kip-ft 

Ratio 
Tu 

φTn

L1 183 - 181.964 TP19.42x15.5x0.1875 2.34 343.65 0.007 0.57 438.89 0.001
  181.964 - 

180.929 
  2.40 348.78 0.007 0.57 452.15 0.001 

  180.929 - 
179.893 

  2.46 353.91 0.007 0.57 465.62 0.001 

  179.893 - 
178.857 

  2.51 359.04 0.007 0.57 479.28 0.001 

  178.857 - 
177.821 

  2.57 364.16 0.007 0.57 493.14 0.001 

  177.821 - 
176.786 

  2.63 369.29 0.007 0.57 507.19 0.001 

  176.786 - 
175.75 

  2.69 374.42 0.007 0.57 521.45 0.001 

  175.75 - 
174.714 

  2.75 379.55 0.007 0.57 535.90 0.001 

  174.714 - 
173.679 

  2.81 384.68 0.007 0.57 550.55 0.001 

  173.679 - 
172.643 

  2.87 389.81 0.007 0.57 565.39 0.001 

  172.643 - 
171.607 

  2.94 394.94 0.007 0.57 580.44 0.001 

  171.607 - 
170.571 

  3.00 400.07 0.008 0.57 595.68 0.001 

  170.571 - 
169.536 

  3.07 405.20 0.008 0.57 611.12 0.001 

  169.536 - 
168.5 

  3.13 410.32 0.008 0.57 626.75 0.001 

  168.5 - 165.5   1.55 422.50 0.004 0.25 668.92 0.000
L2 168.5 - 165.5 TP26.41x18.373x0.25 1.81 553.72 0.003 0.32 853.71 0.000

  165.5 - 
163.856 

  3.48 564.41 0.006 0.57 887.18 0.001 

  163.856 - 
162.212 

  10.29 575.10 0.018 0.57 921.31 0.001 

  162.212 - 
160.568 

  10.41 585.80 0.018 0.57 956.08 0.001 

  160.568 -   10.62 596.49 0.018 0.57 991.48 0.001
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Section 
No. 

Elevation 
 

ft 

Size 
 

Actual 
Vu 
K 

φVn 
 

K 

Ratio 
Vu 

φVn

Actual 
Tu 

kip-ft 

φTn 
 

kip-ft 

Ratio 
Tu 

φTn

158.924 
  158.924 - 

157.281 
  10.74 607.18 0.018 0.57 1027.54 0.001 

  157.281 - 
155.637 

  10.86 617.88 0.018 0.57 1064.24 0.001 

  155.637 - 
153.993 

  14.46 628.57 0.023 0.67 1101.58 0.001 

  153.993 - 
152.349 

  14.66 639.26 0.023 0.67 1139.57 0.001 

  152.349 - 
150.705 

  14.89 649.96 0.023 0.60 1178.20 0.001 

  150.705 - 
149.061 

  15.42 660.65 0.023 0.36 1217.47 0.000 

  149.061 - 
147.417 

  15.53 671.34 0.023 0.14 1257.39 0.000 

  147.417 - 
145.773 

  15.65 682.03 0.023 0.14 1297.95 0.000 

  145.773 - 
144.129 

  23.89 692.73 0.034 0.38 1339.16 0.000 

  144.129 - 
142.486 

  24.00 703.42 0.034 0.38 1381.01 0.000 

  142.486 - 
140.842 

  24.11 714.11 0.034 0.38 1423.50 0.000 

  140.842 - 
139.198 

  24.22 724.81 0.033 0.38 1466.64 0.000 

  139.198 - 
137.554 

  24.33 735.50 0.033 0.38 1510.42 0.000 

  137.554 - 
135.91 

  24.43 743.95 0.033 0.38 1550.18 0.000 

  135.91 - 
132.08 

  10.45 762.25 0.014 0.16 1641.78 0.000 

L3 135.91 - 
132.08 

TP35.88x25.0648x0.375 14.36 1129.09 0.013 0.22 2363.74 0.000 

  132.08 - 
129.853 

  25.18 1150.86 0.022 0.51 2456.35 0.000 

  129.853 - 
127.626 

  25.74 1172.64 0.022 0.51 2550.73 0.000 

  127.626 - 
125.398 

  25.91 1194.41 0.022 0.08 2646.90 0.000 

  125.398 - 
123.171 

  26.12 1216.18 0.021 0.08 2744.84 0.000 

  123.171 - 
120.944 

  27.36 1237.95 0.022 0.33 2844.57 0.000 

  120.944 - 
118.717 

  27.53 1259.72 0.022 0.33 2946.07 0.000 

  118.717 - 
116.489 

  27.69 1281.49 0.022 0.33 3049.35 0.000 

  116.489 - 
114.262 

  27.85 1303.26 0.021 0.33 3154.41 0.000 

  114.262 - 
112.035 

  28.02 1325.03 0.021 0.33 3261.25 0.000 

  112.035 - 
109.808 

  33.39 1346.80 0.025 0.33 3369.88 0.000 

  109.808 - 
107.581 

  33.54 1368.57 0.025 0.14 3480.28 0.000 

  107.581 - 
105.353 

  33.69 1390.35 0.024 0.14 3592.45 0.000 

  105.353 - 
103.126 

  33.84 1412.12 0.024 0.14 3706.41 0.000 

  103.126 -   33.99 1433.89 0.024 0.14 3822.15 0.000
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Section 
No. 

Elevation 
 

ft 

Size 
 

Actual 
Vu 
K 

φVn 
 

K 

Ratio 
Vu 

φVn

Actual 
Tu 

kip-ft 

φTn 
 

kip-ft 

Ratio 
Tu 

φTn

100.899 
  100.899 - 

98.6717 
  34.13 1455.66 0.023 0.14 3939.67 0.000 

  98.6717 - 
96.4444 

  34.28 1477.43 0.023 0.14 4058.97 0.000 

  96.4444 - 
94.2172 

  34.42 1499.20 0.023 0.14 4180.04 0.000 

  94.2172 - 
91.99 

  34.56 1520.97 0.023 0.14 4302.90 0.000 

  91.99 - 86.99   16.94 1569.85 0.011 0.07 4585.19 0.000
L4 91.99 - 86.99 TP44.88x34.0246x0.4375 18.17 1789.60 0.010 0.07 5098.73 0.000

  86.99 - 
84.8839 

  35.23 1813.63 0.019 0.14 5237.30 0.000 

  84.8839 - 
82.7778 

  35.37 1837.66 0.019 0.14 5377.73 0.000 

  82.7778 - 
80.6717 

  35.50 1861.69 0.019 0.14 5520.02 0.000 

  80.6717 - 
78.5656 

  35.63 1885.72 0.019 0.14 5664.17 0.000 

  78.5656 - 
76.4594 

  35.76 1909.75 0.019 0.14 5810.17 0.000 

  76.4594 - 
74.3533 

  35.89 1933.78 0.019 0.14 5958.04 0.000 

  74.3533 - 
72.2472 

  36.02 1957.81 0.018 0.14 6107.77 0.000 

  72.2472 - 
70.1411 

  36.14 1981.83 0.018 0.14 6259.35 0.000 

  70.1411 - 
68.035 

  36.27 2005.86 0.018 0.14 6412.79 0.000 

  68.035 - 
65.9289 

  36.39 2029.89 0.018 0.14 6568.09 0.000 

  65.9289 - 
63.8228 

  36.51 2053.92 0.018 0.14 6725.24 0.000 

  63.8228 - 
61.7167 

  36.63 2077.95 0.018 0.14 6884.26 0.000 

  61.7167 - 
59.6106 

  36.75 2101.98 0.017 0.14 7045.13 0.000 

  59.6106 - 
57.5044 

  36.87 2126.01 0.017 0.14 7207.86 0.000 

  57.5044 - 
55.3983 

  36.99 2150.04 0.017 0.14 7372.45 0.000 

  55.3983 - 
53.2922 

  37.10 2174.07 0.017 0.14 7538.90 0.000 

  53.2922 - 
51.1861 

  37.31 2198.10 0.017 0.14 7707.20 0.000 

  51.1861 - 
49.08 

  37.42 2222.12 0.017 0.01 7877.37 0.000 

  49.08 - 42.91   19.73 2283.78 0.009 0.00 8354.58 0.000
L5 49.08 - 42.91 TP53.5x42.6403x0.4375 18.29 2247.41 0.008 0.00 8058.44 0.000

  42.91 - 
40.6516 

  38.08 2269.40 0.017 0.01 8231.41 0.000 

  40.6516 - 
38.3932 

  38.16 2288.55 0.017 0.01 8395.75 0.000 

  38.3932 - 
36.1347 

  38.23 2307.55 0.017 0.01 8561.17 0.000 

  36.1347 - 
33.8763 

  38.31 2326.41 0.016 0.01 8727.67 0.000 

  33.8763 - 
31.6179 

  38.39 2345.11 0.016 0.01 8895.08 0.000 

  31.6179 -   38.46 2363.67 0.016 0.01 9063.50 0.000
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Section 
No. 

Elevation 
 

ft 

Size 
 

Actual 
Vu 
K 

φVn 
 

K 

Ratio 
Vu 

φVn

Actual 
Tu 

kip-ft 

φTn 
 

kip-ft 

Ratio 
Tu 

φTn

29.3595 
  29.3595 - 

27.1011 
  38.54 2382.08 0.016 0.01 9232.92 0.000 

  27.1011 - 
24.8426 

  38.62 2400.35 0.016 0.01 9403.25 0.000 

  24.8426 - 
22.5842 

  38.69 2418.46 0.016 0.01 9574.50 0.000 

  22.5842 - 
20.3258 

  38.77 2436.43 0.016 0.01 9746.67 0.000 

  20.3258 - 
18.0674 

  38.84 2454.25 0.016 0.01 9919.75 0.000 

  18.0674 - 
15.8089 

  38.92 2471.92 0.016 0.01 10093.67 0.000 

  15.8089 - 
13.5505 

  38.99 2489.45 0.016 0.01 10268.50 0.000 

  13.5505 - 
11.2921 

  39.06 2506.83 0.016 0.01 10444.17 0.000 

  11.2921 - 
9.03368 

  39.14 2524.06 0.016 0.01 10620.67 0.000 

  9.03368 - 
6.77526 

  39.21 2541.14 0.015 0.01 10797.92 0.000 

  6.77526 - 
4.51684 

  39.28 2558.07 0.015 0.01 10975.92 0.000 

  4.51684 - 
2.25842 

  39.36 2574.86 0.015 0.01 11154.75 0.000 

  2.25842 - 0   39.43 2591.50 0.015 0.01 11334.33 0.000
        

 
 
 

 Pole Interaction Design Data    
 
Section 

No. 
Elevation 

 
ft 

Ratio 
Pu 

φPn 

Ratio 
Mux 

φMnx 

Ratio 
Muy 

φMny

Ratio 
Vu 

φVn

Ratio 
Tu 

φTn

Comb. 
Stress 
Ratio 

Allow. 
Stress 
Ratio 

Criteria 

L1 183 - 181.964 0.002 0.041 0.000 0.007 0.001 0.043  1.000 4.8.2  
  181.964 - 

180.929 
0.002 0.050 0.000 0.007 0.001 0.053   1.000 4.8.2  

  180.929 - 
179.893 

0.002 0.060 0.000 0.007 0.001 0.062   1.000 4.8.2  

  179.893 - 
178.857 

0.002 0.069 0.000 0.007 0.001 0.071   1.000 4.8.2  

  178.857 - 
177.821 

0.002 0.078 0.000 0.007 0.001 0.080   1.000 4.8.2  

  177.821 - 
176.786 

0.002 0.086 0.000 0.007 0.001 0.088   1.000 4.8.2  

  176.786 - 
175.75 

0.002 0.094 0.000 0.007 0.001 0.097   1.000 4.8.2  

  175.75 - 
174.714 

0.002 0.102 0.000 0.007 0.001 0.105   1.000 4.8.2  

  174.714 - 
173.679 

0.002 0.110 0.000 0.007 0.001 0.112   1.000 4.8.2  

  173.679 - 
172.643 

0.002 0.118 0.000 0.007 0.001 0.120   1.000 4.8.2  

  172.643 - 
171.607 

0.002 0.125 0.000 0.007 0.001 0.127   1.000 4.8.2  

  171.607 - 
170.571 

0.002 0.132 0.000 0.008 0.001 0.134   1.000 4.8.2  
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Section 
No. 

Elevation 
 

ft 

Ratio 
Pu 

φPn 

Ratio 
Mux 

φMnx 

Ratio 
Muy 

φMny

Ratio 
Vu 

φVn

Ratio 
Tu 

φTn

Comb. 
Stress 
Ratio 

Allow. 
Stress 
Ratio 

Criteria 

  170.571 - 
169.536 

0.002 0.139 0.000 0.008 0.001 0.141   1.000 4.8.2  

  169.536 - 
168.5 

0.002 0.146 0.000 0.008 0.001 0.148   1.000 4.8.2  

  168.5 - 165.5 0.001 0.074 0.000 0.004 0.000 0.075  1.000 4.8.2  
L2 168.5 - 165.5 0.001 0.072 0.000 0.003 0.000 0.073  1.000 4.8.2  

  165.5 - 
163.856 

0.002 0.138 0.000 0.006 0.001 0.140   1.000 4.8.2  

  163.856 - 
162.212 

0.006 0.157 0.000 0.018 0.001 0.164   1.000 4.8.2  

  162.212 - 
160.568 

0.006 0.187 0.000 0.018 0.001 0.194   1.000 4.8.2  

  160.568 - 
158.924 

0.007 0.215 0.000 0.018 0.001 0.222   1.000 4.8.2  

  158.924 - 
157.281 

0.007 0.242 0.000 0.018 0.001 0.249   1.000 4.8.2  

  157.281 - 
155.637 

0.007 0.267 0.000 0.018 0.001 0.274   1.000 4.8.2  

  155.637 - 
153.993 

0.009 0.302 0.000 0.023 0.001 0.311   1.000 4.8.2  

  153.993 - 
152.349 

0.009 0.334 0.000 0.023 0.001 0.343   1.000 4.8.2  

  152.349 - 
150.705 

0.009 0.365 0.000 0.023 0.001 0.374   1.000 4.8.2  

  150.705 - 
149.061 

0.009 0.394 0.000 0.023 0.000 0.403   1.000 4.8.2  

  149.061 - 
147.417 

0.009 0.422 0.000 0.023 0.000 0.431   1.000 4.8.2  

  147.417 - 
145.773 

0.009 0.448 0.000 0.023 0.000 0.457   1.000 4.8.2  

  145.773 - 
144.129 

0.011 0.483 0.000 0.034 0.000 0.496   1.000 4.8.2  

  144.129 - 
142.486 

0.011 0.526 0.000 0.034 0.000 0.538   1.000 4.8.2  

  142.486 - 
140.842 

0.011 0.566 0.000 0.034 0.000 0.578   1.000 4.8.2  

  140.842 - 
139.198 

0.011 0.603 0.000 0.033 0.000 0.616   1.000 4.8.2  

  139.198 - 
137.554 

0.011 0.639 0.000 0.033 0.000 0.651   1.000 4.8.2  

  137.554 - 
135.91 

0.011 0.674 0.000 0.033 0.000 0.687   1.000 4.8.2  

  135.91 - 
132.08 

0.005 0.314 0.000 0.014 0.000 0.319   1.000 4.8.2  

L3 135.91 - 
132.08 

0.005 0.304 0.000 0.013 0.000 0.309   1.000 4.8.2  

  132.08 - 
129.853 

0.008 0.548 0.000 0.022 0.000 0.557   1.000 4.8.2  

  129.853 - 
127.626 

0.008 0.573 0.000 0.022 0.000 0.581   1.000 4.8.2  

  127.626 - 
125.398 

0.008 0.596 0.000 0.022 0.000 0.604   1.000 4.8.2  

  125.398 - 
123.171 

0.008 0.617 0.000 0.021 0.000 0.625   1.000 4.8.2  

  123.171 - 
120.944 

0.009 0.638 0.000 0.022 0.000 0.647   1.000 4.8.2  

  120.944 - 
118.717 

0.009 0.657 0.000 0.022 0.000 0.666   1.000 4.8.2  

  118.717 - 
116.489 

0.009 0.675 0.000 0.022 0.000 0.685   1.000 4.8.2  
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No. 

Elevation 
 

ft 

Ratio 
Pu 

φPn 

Ratio 
Mux 

φMnx 

Ratio 
Muy 

φMny

Ratio 
Vu 

φVn

Ratio 
Tu 

φTn

Comb. 
Stress 
Ratio 

Allow. 
Stress 
Ratio 

Criteria 

  116.489 - 
114.262 

0.009 0.692 0.000 0.021 0.000 0.701   1.000 4.8.2  

  114.262 - 
112.035 

0.009 0.708 0.000 0.021 0.000 0.717   1.000 4.8.2  

  112.035 - 
109.808 

0.010 0.729 0.000 0.025 0.000 0.740   1.000 4.8.2  

  109.808 - 
107.581 

0.010 0.749 0.000 0.025 0.000 0.760   1.000 4.8.2  

  107.581 - 
105.353 

0.010 0.767 0.000 0.024 0.000 0.778   1.000 4.8.2  

  105.353 - 
103.126 

0.010 0.784 0.000 0.024 0.000 0.795   1.000 4.8.2  

  103.126 - 
100.899 

0.010 0.800 0.000 0.024 0.000 0.811   1.000 4.8.2  

  100.899 - 
98.6717 

0.010 0.815 0.000 0.023 0.000 0.826   1.000 4.8.2  

  98.6717 - 
96.4444 

0.010 0.828 0.000 0.023 0.000 0.839   1.000 4.8.2  

  96.4444 - 
94.2172 

0.010 0.841 0.000 0.023 0.000 0.852   1.000 4.8.2  

  94.2172 - 
91.99 

0.010 0.853 0.000 0.023 0.000 0.864   1.000 4.8.2  

  91.99 - 86.99 0.005 0.420 0.000 0.011 0.000 0.425  1.000 4.8.2  
L4 91.99 - 86.99 0.005 0.411 0.000 0.010 0.000 0.416  1.000 4.8.2  

  86.99 - 
84.8839 

0.010 0.796 0.000 0.019 0.000 0.806   1.000 4.8.2  

  84.8839 - 
82.7778 

0.010 0.803 0.000 0.019 0.000 0.813   1.000 4.8.2  

  82.7778 - 
80.6717 

0.010 0.809 0.000 0.019 0.000 0.819   1.000 4.8.2  

  80.6717 - 
78.5656 

0.010 0.815 0.000 0.019 0.000 0.825   1.000 4.8.2  

  78.5656 - 
76.4594 

0.010 0.820 0.000 0.019 0.000 0.830   1.000 4.8.2  

  76.4594 - 
74.3533 

0.010 0.825 0.000 0.019 0.000 0.835   1.000 4.8.2  

  74.3533 - 
72.2472 

0.010 0.830 0.000 0.018 0.000 0.840   1.000 4.8.2  

  72.2472 - 
70.1411 

0.010 0.834 0.000 0.018 0.000 0.844   1.000 4.8.2  

  70.1411 - 
68.035 

0.010 0.838 0.000 0.018 0.000 0.848   1.000 4.8.2  

  68.035 - 
65.9289 

0.010 0.841 0.000 0.018 0.000 0.852   1.000 4.8.2  

  65.9289 - 
63.8228 

0.010 0.845 0.000 0.018 0.000 0.855   1.000 4.8.2  

  63.8228 - 
61.7167 

0.010 0.847 0.000 0.018 0.000 0.858   1.000 4.8.2  

  61.7167 - 
59.6106 

0.010 0.850 0.000 0.017 0.000 0.860   1.000 4.8.2  

  59.6106 - 
57.5044 

0.010 0.852 0.000 0.017 0.000 0.863   1.000 4.8.2  

  57.5044 - 
55.3983 

0.010 0.855 0.000 0.017 0.000 0.865   1.000 4.8.2  

  55.3983 - 
53.2922 

0.010 0.856 0.000 0.017 0.000 0.867   1.000 4.8.2  

  53.2922 - 
51.1861 

0.010 0.858 0.000 0.017 0.000 0.868   1.000 4.8.2  

  51.1861 - 
49.08 

0.010 0.859 0.000 0.017 0.000 0.870   1.000 4.8.2  
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No. 
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ft 
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Pu 

φPn 
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Mux 
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Ratio 
Muy 

φMny
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Vu 

φVn
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Tu 

φTn

Comb. 
Stress 
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  49.08 - 42.91 0.005 0.446 0.000 0.009 0.000 0.452  1.000 4.8.2  
L5 49.08 - 42.91 0.005 0.435 0.000 0.008 0.000 0.441  1.000 4.8.2  

  42.91 - 
40.6516 

0.011 0.900 0.000 0.017 0.000 0.911   1.000 4.8.2  

  40.6516 - 
38.3932 

0.011 0.903 0.000 0.017 0.000 0.914   1.000 4.8.2  

  38.3932 - 
36.1347 

0.011 0.905 0.000 0.017 0.000 0.917   1.000 4.8.2  

  36.1347 - 
33.8763 

0.011 0.908 0.000 0.016 0.000 0.920   1.000 4.8.2  

  33.8763 - 
31.6179 

0.011 0.910 0.000 0.016 0.000 0.922   1.000 4.8.2  

  31.6179 - 
29.3595 

0.011 0.913 0.000 0.016 0.000 0.924   1.000 4.8.2  

  29.3595 - 
27.1011 

0.012 0.915 0.000 0.016 0.000 0.927   1.000 4.8.2  

  27.1011 - 
24.8426 

0.012 0.917 0.000 0.016 0.000 0.929   1.000 4.8.2  

  24.8426 - 
22.5842 

0.012 0.919 0.000 0.016 0.000 0.930   1.000 4.8.2  

  22.5842 - 
20.3258 

0.012 0.920 0.000 0.016 0.000 0.932   1.000 4.8.2  

  20.3258 - 
18.0674 

0.012 0.922 0.000 0.016 0.000 0.934   1.000 4.8.2  

  18.0674 - 
15.8089 

0.012 0.923 0.000 0.016 0.000 0.936   1.000 4.8.2  

  15.8089 - 
13.5505 

0.012 0.925 0.000 0.016 0.000 0.937   1.000 4.8.2  

  13.5505 - 
11.2921 

0.012 0.926 0.000 0.016 0.000 0.938   1.000 4.8.2  

  11.2921 - 
9.03368 

0.012 0.927 0.000 0.016 0.000 0.940   1.000 4.8.2  

  9.03368 - 
6.77526 

0.012 0.929 0.000 0.015 0.000 0.941   1.000 4.8.2  

  6.77526 - 
4.51684 

0.012 0.930 0.000 0.015 0.000 0.942   1.000 4.8.2  

  4.51684 - 
2.25842 

0.012 0.931 0.000 0.015 0.000 0.943   1.000 4.8.2  

  2.25842 - 0 0.013 0.932 0.000 0.015 0.000 0.944  1.000 4.8.2  
          

 
 
 
 

 Section Capacity Table 
 
Section 

No. 
Elevation 

ft 
Component 

Type 
Size Critical

Element 
P 
K 

øPallow 
K 

% 
Capacity 

Pass 
Fail 

L1 183 - 165.5 Pole TP19.42x15.5x0.1875 1 -1.89 820.65 14.8 Pass
L2 165.5 - 132.08 Pole TP26.41x18.373x0.25 2 -16.75 1487.91 68.7 Pass
L3 132.08 - 86.99 Pole TP35.88x25.0648x0.375 3 -31.76 3041.94 86.4 Pass
L4 86.99 - 42.91 Pole TP44.88x34.0246x0.4375 4 -45.95 4444.25 87.0 Pass
L5 42.91 - 0 Pole TP53.5x42.6403x0.4375 5 -65.06 5183.00 94.4 Pass

       Summary 
      Pole (L5) 94.4 Pass
     RATING = 94.4 Pass 
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APPENDIX B 
MOUNT STRUCTURAL ANALYSIS REPORT – UPGRADE (DATED 06/19/2020) 

 
 
 
  
 



 

Page 1 of 6                              EFI Global, Inc. 
1117 Perimeter Center West, Suite E500, Atlanta, GA 30338 - Tel: (770) 693-0835 

 
Date:  6/19/2020 
 
To: T-Mobile Northeast, LLC 
 35 Griffin Road South 
 Bloomfield, CT 06002 
 
Subject:     Mount Structural Analysis Report - Upgrade 
 
T-Mobile Designation: Site Name: CT365/Manchester PD_MP 
 Site ID: CT11365D 
 
EFI Designation: Project Number:  049.00421 - 2075019 
 
Site Data: 239 E.Middle Tpk, Manchester, CT 06040 
 Latitude 41.78438900°, Longitude -72.51177100° 
 
EFI Global, Inc. is pleased to submit this “Mount Structural Analysis Report - Upgrade” to determine 
the structural capacity of the antenna mounts utilized by T-Mobile at the above referenced site. 
 
The purpose of the analysis is to determine acceptability of the mount stress level for the changes 
proposed by T-Mobile.  Under the following load case we have determined the mounts to have: 
 
 Existing + Proposed Equipment                                 Adequate Capacity/ with Modifications (71.6%) 
 Note: See Analysis Criteria for loading configuration  
 
The analysis has been performed in accordance with the TIA-222-G Standard and 2018 Connecticut 
State Building Code (2015 IBC). 
 
We at EFI Global, Inc. appreciate the opportunity of providing our continuing professional services to 
you.  If you have any questions or need further assistance on this or any other projects, please give us 
a call. 
 
Sincerely, 
EFI Global, Inc.                            
License  No: PEC0001245 
  

   6/19/2020 
 
 
Ahmet Colakoglu, PE  
Connecticut Professional Engineer 
License No: 27057 
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1) ANALYSIS CRITERIA 
  

The analysis was performed for the existing and proposed appurtenances as specified in the 
loading information referenced below, and per the following loading criteria of Table 1. 
 
Table 1 – Loading and Analysis Criteria 

 
 
 
 
 
 
 
 
 

 
Table 1.1 – Existing Appurtenance Configuration 

 
 
 
 
 
 
 
 
 

 
Table 1.2 – Proposed and Final Appurtenance Configuration 

 
 
 
 
 
 
 
 
 
 

* To be mounted behind the antenna 
 

  

Rad Center 163’ 

Structure Type Monopole 

Exposure Category B 

Basic Wind Speed 
(3-Second Gust) 

125 * √0.6 = 97 mph (ASD) 

Ice Loading 1.00” with 50 mph Wind 

Risk Category II 

Topographic Factor   Kzt = 1.0 

Qty Model 

3 Ericsson AIR32 KRD901146-1_B66A_B2A – Antennas 

3 RFS APXVAARR24_43-U-NA20 – Antennas 

3 Ericsson AIR3246 B66 – Antennas 

3 Generic Twin Style 1B-AWS – TMAs 

3 Radio 4449 B71+B85 – RRUs 

Qty Model 

3 Ericsson AIR32 KRD901146-1_B66A_B2A – Antennas 

3 Ericsson AIR6449 B41 – Antennas 

3 RFS APXVAARR24_43-U-NA20 – Antennas 

3 Ericsson AIR3246 B66 – Antennas 

3 Radio 4449 B71+B85 – RRUs* 

3 Radio 4415 B25 – RRUs* 
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Table 1.3 – Assumed Material Properties 
 
 
 
 
 
 
 

 
2) ANALYSIS PROCEDURE 
  

The analysis is based on the following information:  
 

Table 2 – Documents  

Document Provided By Date 

RFDS T-Mobile 05/19/2020 

Structural Analysis Report Tectonic 07/21/2016 

Mount Assessment Letter Destek Engineering, LLC 05/02/2018 

Construction Drawings Northeast Site Solutions 07/12/2018 

Site Photos - 04/23/2020 

 
 2.1) Analysis Method 
 

Risa-3D, a commercially available analysis software package, was used to create a three-
dimensional model of the mount and calculate member stresses for various loading cases.  
Selected output from the analysis is included in the Appendix. 

  

Member Type ASTM Material Designation Fy (ksi) Fu (ksi) 

Pipes A53 Gr. B 35 60 

Angles/Channels A36 36 58 

Rectangular HSS A500 Gr. B - 46  46 58 

Round HSS A500 Gr. B - 42 42 58 

Others (UNO) A572 Gr. 50 50 65 
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 2.2) Analysis Conditions and Assumptions 
 

1) The mount was built and installed in accordance with the manufacturer’s 
specifications. 

2) The mount has been maintained and will be maintained in accordance with the 
manufacturer’s specifications.  All structural members and connections of the mount 
are in good condition and can achieve theoretical strength. 

3) The configuration of antennas is as specified in “1) Analysis Criteria”. 
4) The analysis was performed for the subject mount only.  It does not include an 

evaluation of the other mounts or the tower, which should be analyzed by others. 
5) The evaluation does not include any antenna rigging loads.  The equipment should not 

be rigged using the subject antenna mount as the support.  
6) The analysis includes a minimum 250 lbf maintenance point load at the worst-case 

location on the mount, as well as a minimum 250 lbf maintenance point load at each 
antenna location in conjunction with a 30 mph wind load.  

7) Any steel grating represented in this model is for loading purposes only and it is not 
considered to provide any structural restraint or support. 

8) Member sizes per the structural analysis report, site photos and assumed based on our 
experience with similar structures.  Please refer to calculation output in the appendix 
of this report for sizes and lengths assumed. 

9) All member connections are assumed to have been designed to meet or exceed the 
load carrying capacity of the connected member unless otherwise specified in this 
report. 

 
EFI Global, Inc. (EFI), must be notified immediately if any of these assumptions are discovered to 
be incorrect.  The results of this analysis may be affected if any of the assumptions are not valid or 
have been made in error. 
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3) ANALYSIS RESULTS AND CONCLUSION 
 
     The analysis results are shown on the table below.  
 
     Table 3.1 – Mount Component Stresses vs. Capacity 

 
Platform Mount: The existing platform mount will have adequate capacity for the proposed 
changes by T-Mobile, once the mount is upgraded as per the attached EFI drawings, dated 
06/19/2020. For the code specified load combinations and as a maximum, the mount members 
are stressed to 71.6% of their structural capacity. 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

Component % Capacity Pass / Fail 

Horizontal Face Angles 55.0 Fail 

Support Rail Pipes 38.0 Pass 

Platform Support Double Angle 46.0 Pass 

Standoff Tube Arm 49.0 Pass 

Grating Angles 29.0 Pass 

Support Rail Bracing Angles 37.0 Pass 

Antenna Mount Pipe 71.6 Pass 
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APPENDIX 
 

INPUT LOADS 
ANALYSIS OUTPUT 

UPGRADE DRAWINGS 
 
 



CLIENT: ForeSite LLC - T-Mobile

PROJECT: CT11365D

SUBJECT: Antenna Loads -TIA 222 G Stanadard (chapter 16 revisions)

Tower Height 184.00  ft Type of Mount 1

Basic Wind 

Speed, V 97 mph (=Ultimate Speed*Sqrt(0.6))

Basic Wind Speed 

with Ice, Vi 50
mph

Maintanence Load 

Factor, LFM 0.0957

Load Factor for Maint. Load Cases (Basic 

Wind Speed=30 mph)

Design Ice Thickness, ti 1 inches

Table 2-3 Importance Factors

Structure 
Classification

Wind Load Without 
Ice Wind Load With Ice

Ice 
Thicknes

s
Earthquake

2 1 1 1 1

1

Table 2-4 Exposure Category Coefficients
Exposure 
Category Zg  Kzmin Ke m

1 1200 7 0.7 0.9 0.55

Table 2-5 Topographic Categories
Kzt 1.000

Table 2-2 Wind Directionality Factor, Kd
Structure Type Kd

2 0.95 DOES NOT CHANGE

Gust Effect Factor Gh
Structure Type Gh

2 1.00 DOES NOT CHANGE

Shielding Factor, Ka
Structure Type Ka

0.90 DOES NOT CHANGE

Ss 0.178

S1 0.064

Fa 1.6

Fv 2.4

R 1.5 Truss or Pole

Seismic Factors



CLIENT: ForeSite LLC - T-Mobile

PROJECT: CT11365D

SUBJECT: Antenna Loads -TIA 222 G Stanadard (chapter 16 revisions)

Rad Center 163.00 ft

Antenna AND Mount Without Ice

Pos. 1 163.00 Ericsson AIR32 KRD 901 146-1 B66A-B2A 1 143.0 59.3 12.9 8.7 0.90 5.30 3.56 4.60 6.84 1.29 1.39 1.136 26.0 160.3 116.1 143 160 116 143 10 5

Empty 0.0 - - - 0.90 - - - - - - - - 0.0 0.0 0

Empty 0.0 - - - 0.90 - - - - - - - - 0.0 0.0 0

Empty 0.0 - - - 0.90 - - - - - - - - 0.0 0.0 0

Empty 0.0 - - - 0.90 - - - - - - - - 0.0 0.0 0

81 59 72 5 3
Pos.2 163.00 Ericsson AIR6449 B41 1 103.0 33.1 20.5 8.3 0.90 4.71 1.91 1.61 3.99 1.20 1.27 1.136 26.0 132.3 56.5 103 132 57 103 7 4

Empty 0.0 - - - 0.90 - - - - - - - - 0.0 0.0 0

Empty 0.0 - - - 0.90 - - - - - - - - 0.0 0.0 0

Empty 0.0 - - - 0.90 - - - - - - - - 0.0 0.0 0

Empty 0.0 - - - 0.90 - - - - - - - - 0.0 0.0 0

67 29 52 4 2
Pos.3 163.00 RFS APXVAARR24_43-U-NA20 1 153.3 95.9 24.0 8.7 0.90 15.98 5.79 4.00 11.02 1.27 1.53 1.136 26.0 473.7 208.0 153.3 474 261 273 19 10

163.00 Radio 4449 B71+B85 1 73.2 17.9 N/A 10.6 0.90 - 1.32 - 1.68 - 1.20 1.136 26.0 0.0 37.1 73.21

163.00 Radio 4415 B25 1 46.3 14.9 N/A 5.4 0.90 - 0.56 - 2.76 - 1.21 1.136 26.0 0.0 15.8 46.3

Empty 0.0 - - - 0.90 - - - - - - - - 0.0 0.0 0

Empty 0.0 - - - 0.90 - - - - - - - - 0.0 0.0 0

237 131 137 9 5
Pos.4 163.00 Ericsson AIR3246 B66 1 226.0 58.7 15.7 9.4 0.90 6.40 3.83 3.74 6.24 1.26 1.37 1.136 26.0 188.0 122.5 226 188 123 226 15 9

Empty 0.0 - - - 0.90 - - - - - - - - 0.0 0.0 0

Empty 0.0 - - - 0.90 - - - - - - - - 0.0 0.0 0

Empty 0.0 - - - 0.90 - - - - - - - - 0.0 0.0 0

Empty 0.0 - - - 0.90 - - - - - - - - 0.0 0.0 0

94 62 113 8 4
* Enter N/A in the W column for front sheilded apurtanances.

** AN is the product of H and W DL 745

*** AT is the product of H and D

163.00 2 STD Pipe 12.00 2.38 0.00 1.20 1.136 23.4 6 - -

163.00 2.5 STD Pipe 0.00 2.88 0.00 - - - - - -

163.00 3 STD Pipe 0.00 3.50 0.00 - - - - - -

163.00 Angle Horizontal 0.00 0.00 0.00 - - - - - -

163.00 Angle (L3x3x4) 12.00 3.00 3.00 2.00 1.136 23.4 12 - -

163.00 Angle Diagonal 0.00 0.00 0.00 - - - - - -

163.00 Tube Standoff (4x4x4) 12.00 4.00 4.00 2.00 1.136 23.4 16 - -

163.00 Tube Horizontal 0.00 0.00 0.00 - - - - - -

163.00 Plate 0.00 0.00 0.00 - - - - - -

163.00 Double Angle (LL2.5x2.5x3) 12.00 2.50 2.50 2.00 1.136 23.4 10 - -

163.00 Double Angle 0.00 0.00 0.00 - - - - - -

163.00 Channel (Weak Axis Bending) 0.00 0.00 0.00 - - - - - -

163.00 Channel (Strong Axis Bending) 0.00 0.00 0.00 - - - - - -

* The dimension  L is the longest dimension of the member

** The dimension W is the height or width of the member that resists wind load

*** Ca will equal 1.2 for round members and 2.0 for flat members

Lateral Load 
(Seismic)

Vertical 
Load 

(Seismic)

Member Kz

Total
Wind Load

(Side)
Dead Load Total

Dead Load

Vertical Load 
(Seismic)

*L
(in)

**W
(in)

D
(in)

Weight 
(lb/ft)

Wind Load
(PLF)

qz

(psf)*** Ca

Total
Wind Load

(Front)

Lateral Load 
(Seismic)

Wind Load
(Side)

Ca
(SIDE)

Kz
qz

(psf)
***AT

(ft2)
Aspect

(FRONT)
H

(in)
*W
(in)

D
(in) Ka **AN

(ft2)

Pounds
Mounting

Pole
Height

(ft) Model Number Weight
(lbs)#

Mount Height
(ft)

Wind Load
(Front)

Aspect
(SIDE)

Ca
(FRONT)



CLIENT: ForeSite LLC - T-Mobile

PROJECT: CT11365D

SUBJECT: Antenna Loads -TIA 222 G Stanadard (chapter 16 revisions)

Kiz reduction

ti (in) 2.346375 1.1731873 0.2657

Antenna AND Mount With Ice

Pos. 1 163.00 Ericsson AIR32 KRD 901 146-1 B66A-B2A 1 59.3 12.9 8.7 0.90 2.50 2.37 4.86 271.95 0.73 0.75 1.136 6.9 11.3 11.0 53.9 41.9 272 54 42 272

Empty - - - 0.90 - - - 0.00 - - - - 0.0 0.0 0.0 0.0 0

Empty - - - 0.90 - - - 0.00 - - - - 0.0 0.0 0.0 0.0 0

Empty - - - 0.90 - - - 0.00 - - - - 0.0 0.0 0.0 0.0 0

Empty - - - 0.90 - - - 0.00 - - - - 0.0 0.0 0.0 0.0 0

27 21 136
Pos.2 163.00 Ericsson AIR6449 B41 1 33.1 20.5 8.3 0.90 1.90 1.50 3.90 218.38 0.70 0.71 1.136 6.9 8.3 6.6 43.4 21.6 218 43 22 218

Empty - - - 0.90 - - - 0.00 - - - - 0.0 0.0 0.0 0.0 0

Empty - - - 0.90 - - - 0.00 - - - - 0.0 0.0 0.0 0.0 0

Empty - - - 0.90 - - - 0.00 - - - - 0.0 0.0 0.0 0.0 0

Empty - - - 0.90 - - - 0.00 - - - - 0.0 0.0 0.0 0.0 0

22 11 110
Pos.3 163.00 RFS APXVAARR24_43-U-NA20 1 95.9 24.0 8.7 0.90 4.06 3.56 10.78 603.79 0.72 0.81 1.136 6.9 18.2 18.0 144.1 73.2 604 144 96 803

163.00 Radio 4449 B71+B85 1 17.9 13.2 10.6 0.90 - 1.08 2.13 119.38 0.70 0.70 1.136 6.9 0.0 4.7 0.0 14.6 119

163.00 Radio 4415 B25 1 14.9 13.2 5.4 0.90 - 0.81 1.43 80.24 0.70 0.70 1.136 6.9 0.0 3.5 0.0 7.8 80

Empty - - - 0.90 - - - 0.00 - - - - 0.0 0.0 0.0 0.0 0

Empty - - - 0.90 - - - 0.00 - - - - 0.0 0.0 0.0 0.0 0

73 48 402
Pos.4 163.00 Ericsson AIR3246 B66 1 58.7 15.7 9.4 0.90 2.58 2.37 5.53 309.67 0.71 0.74 1.136 6.9 11.4 11.0 61.4 43.5 310 61 44 310

Empty - - - 0.90 - - - 0.00 - - - - 0.0 0.0 0.0 0.0 0

Empty - - - 0.90 - - - 0.00 - - - - 0.0 0.0 0.0 0.0 0

Empty - - - 0.90 - - - 0.00 - - - - 0.0 0.0 0.0 0.0 0

Empty - - - 0.90 - - - 0.00 - - - - 0.0 0.0 0.0 0.0 0

31 22 155
* AN ,AT, Volume Ice and Weight Ice are calculated per unit

** Ca will equal 1.2 for all ice load calculations

163.00 2 STD Pipe 12.00 2.38 0.00 0.62 0.24 13.55 1.20 1.136 6.2 4.6 6.1 14

163.00 2.5 STD Pipe 0.00 2.88 0.00 - - - - - - - - -

163.00 3 STD Pipe 0.00 3.50 0.00 - - - - - - - - -

163.00 Angle Horizontal 0.00 0.00 0.00 - - - - - - - - -

163.00 Angle (L3x3x4) 12.00 3.00 3.00 0.64 0.20 10.95 1.20 1.136 6.2 4.8 7.9 11

163.00 Angle Diagonal 0.00 0.00 0.00 - - - - - - - - -

163.00 Tube Standoff (4x4x4) 12.00 4.00 4.00 0.67 0.62 34.66 1.20 1.136 6.2 5.0 9.2 35

163.00 Tube Horizontal 0.00 0.00 0.00 - - - - - - - - -

163.00 Plate 0.00 0.00 0.00 - - - - - - - - -

163.00 Double Angle (LL2.5x2.5x3) 12.00 2.50 2.50 0.63 0.24 13.69 1.20 1.136 6.2 4.7 7.3 14

163.00 Double Angle 0.00 0.00 0.00 - - - - - - - - -

163.00 Channel (Weak Axis Bending) 0.00 0.00 0.00 - - - - - - - - -

163.00 Channel (Strong Axis Bending) 0.00 0.00 0.00 - - - - - - - - -

* The dimension  L is the longest dimension of the member

** The dimension W is the height or width of the member that resists wind load
*** AN is the area of ice built up on the LW plane

**** Ca will equal 1.2 for all ice load calculations
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AutoCAD SHX Text
1.0  DESIGN INFORMATION AND GENERAL REQUIREMENTS 1.0 GENERAL ALL DIMENSIONS ARE APPROXIMATE, CONTRACTOR SHOULD VERIFY ALL DIMENSIONS BEFORE FABRICATION OF STEEL AND COMMENCEMENT OF WORK. 1.1 CODES a. 2018 CONNECTICUT STATE BUILDING CODE (2015 IBC) b. MINIMUM DESIGN LOADS FOR BUILDINGS AND OTHER STRUCTURES, ASCE/SEI 7-10, AMERICAN SOCIETY OF CIVIL ENGINEERS c. STEEL CONSTRUCTION MANUAL, 14TH EDITION, AMERICAN INSTITUTE OF STEEL CONSTRUCTION d. STRUCTURAL STANDARDS FOR ANTENNA SUPPORTING STRUCTURES, ANSI/TIA-222-G, TELECOMMUNICATIONS INDUSTRY ASSOCIATION 1.2 LOADS AND DESIGN CRITERIA a. BASIC WIND SPEED (3-SECOND GUST): V: 97 MPH (ASD), EXPOSURE B, RISK CATEGORY II b. EQUIPMENT AS LISTED IN MOUNT STRUCTURAL ANALYSIS REPORT - UPGRADE PREPARED BY EFI GLOBAL, INC, DATED 06/19/2020. 1.3 NOTES a. PRIOR TO PURCHASE OR FABRICATION OF MATERIAL, THE CONTRACTOR SHALL PERFORM AN INSPECTION VERIFYING MEMBER AND BOLT SIZES.  SHOULD THE CONTRACTOR DISCOVER ANY DAMAGED OR MISSING MEMBERS OR THE MEMBER OR BOLT SIZES DO NOT MATCH THOSE LISTED, EFI GLOBAL, INC, SHALL BE NOTIFIED IMMEDIATELY. b. CONTRACTOR TO REPLACE ALL BOLTS REMOVED WITH NEW BOLTS OF SAME TYPE, UNLESS NOTED OTHERWISE. 2.0 STRUCTURAL STEEL 2.1 MATERIALS a. STRUCTURAL STEEL . . . . .  . . . . ASTM A992 MISC ANGLE & PLATE . . . . ASTM A36 PIPE . . . . . . . . . . . . . ASTM A53 GR. B RODS . . . . . . . . . . . . . ASTM A572-50 (MINIMUM) HSS. . . . . . . . . . . . . . ASTM A500, GR. B, Fy=46 KSI                      b. BOLTS . . . . . . . . . . . . . . . . ASTM A325 U.N.O. c. WELDING ELECTRODES . . . . . . . . AWS A5.1 (E70XX) d. STEEL CONSTRUCTION SHALL CONFORM TO "SPECIFICATION FOR STRUCTURAL STEEL BUILDINGS, ANSI/AISC 360-16" e. WELDING SHALL CONFORM TO AWS D1.1/D1.3/D1.7 AS APPLICABLE. f. THE FABRICATOR SHALL FURNISH CHECKED SHOP AND ERECTION DRAWINGS TO THE ENGINEER, AND OBTAIN APPROVAL PRIOR TO FABRICATING ANY STRUCTURAL STEEL.  SHOP DRAWINGS SHALL CONFORM TO "DETAILING FOR STEEL CONSTRUCTION, 2ND EDITION" g. POOR MATCHING OF HOLES SHALL BE CORRECTED BY DRILLING TO THE NEXT LARGER SIZE. WELDING FOR REDRILLING WILL NOT BE PERMITTED. 2.2 CONNECTIONS a. SHOP CONNECTIONS MAY BE BOLTED OR WELDED  b. CONNECTIONS WHERE THE BEAM SHEAR (V) IS NOT NOTED ON THE DRAWINGS, SIMPLE SHEAR CONNECTIONS SHALL BE DESIGNED TO DEVELOP 1/2 OF THE MAXIMUM TOTAL UNIFORM LOAD CAPACITY OF THE BEAM. c. FIELD CONNECTIONS SHALL BE MADE WITH A325 BOLTS AND HARDENED WASHERS EXCEPT AS INDICATED ON THE DESIGN DRAWINGS d. CONNECTIONS NOT SHOWN ON DRAWINGS SHALL BE DESIGNED BY THE STEEL FABRICATOR. CONNECTIONS SHALL BE DESIGNED IN ACCORDANCE WITH AISC "SPECIFICATIONS FOR STRUCTURAL JOINTS USING ASTM A325 OR A490 BOLTS" AND "AISC CODE OF STANDARD PRACTICE FOR STEEL BUILDINGS AND BRIDGES". e. DO NOT FIELD CUT OR ALTER STRUCTURAL MEMBERS WITHOUT PRIOR WRITTEN APPROVAL OF ENGINEER. f. BOLT HOLES SHALL BE CUT, DRILLED OR PUNCHED AT RIGHT ANGLES TO THE SURFACE OF THE METAL AND SHALL NOT BE MADE OR ENLARGED BY BURNING. HOLES SHALL BE CLEAN CUT WITHOUT TORN OR RAGGED EDGES. OUTSIDE BURRS RESULTING FROM DRILLING OR REAMING OPERATION SHALL BE REMOVED WITH A TOOL MAKING A 1/16 INCH BEVEL. BOLT HOLES SHALL BE 1/16 INCH OVERSIZE. 2.3 FINISHES a. STRUCTURAL STEEL SHALL BE HOT DIP GALVANIZED AFTER FABRICATION PER ASTM A123 b. BOLTS AND NUTS SHALL BE HOT DIP GALVANIZED PER ASTM A153. c. ALL SURFACES DAMAGED BY FIELD WELDING OR CUTTING SHALL BE PAINTED WITH COLD GALVANIZING COMPOUND TWICE.  THE PAINT SHOULD BE AT LEAST 93% PURE ZINC. RUST-OLEUM PROFESSIONAL, (MODEL# 7585838) OR SIMILAR.  2.4 WELDING a. CONTRACTOR TO TAKE ALL NECESSARY PRECAUTIONS FOR FIRE PREVENTION DURING WELDING, SUCH AS; INSTALLING 3000 (NFPA 701) FIRE BLANKET AROUND COAX.  MORE SPLATTER AND SPARKS SHOULD BE ANTICIPATED WHILE WELDING ON GALVANIZED SURFACE.  COAX IS FLAMMABLE AND SHALL CATCH FIRE IF NOT PROTECTED.  WATER SHALL BE ON SITE OF ADEQUATE AMOUNT AND AVAILABLE AT SHORT NOTICE AT ALL TIMES DURING WELDING ACTIVITY.  CONTRACTOR SHOULD BE ABLE TO TRANSPORT THE WATER TO THE HEIGHT WELDING BEING PERFORMED. b. WELDING ON GALVANIZED SURFACE SHOULD BE DONE WITH EXTREME CAUTION.  IF THE WELD MATERIAL IS CONTAMINATED WITH ZINC, IT DOES NOT PROVIDE A STRUCTURAL WELD.  GROUND GALVANIZING BEFORE WELDING. c. WELDING CERTIFICATE MUST BE PROVIDED PRIOR TO WELDING.  ALL WELDING SHALL BE PERFORMED BY AWS QUALIFIED WELDER WHO HAS EXPERIENCE WITH GALVANIZED SURFACES.
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