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CENTEK Engineering, Inc. 
Structural Analysis Report 
Dish Site Ref │ BOHVN00119B 
April 07, 2022 

REPORT  SECTION 1-1 
 

I n t r o d u c t i o n  

The purpose of this report is to summarize the results of the structural analysis performed on 
the adequacy of the existing host masonry smokestack to accommodate the equipment upgrade 
proposed by Dish located at 150 E Aurora Street, Waterbury, Connecticut.  

The host structure is a 109.375-ft tall masonry smokestack. The top diameter of the smokestack 
is 6.42 ft and the bottom diameter is 9.2 ft. The smokestack top wall thickness is 8 inches, and 
the bottom wall thickness is 17 inches. The T-Mobile and Dish antennas and radio equipment 
are installed on pipe masts that are attached to the smokestack through round chimney mounts.  

The smokestack geometry and structural information were obtained from a structural report 
prepared by Infinigy, job no. 368-000, dated March 9, 2016. T-Mobile equipment information 
was obtained from construction documents prepared by Centek Engineering, job no. 18058.51, 
dated June 29, 2018. The proposed Dish antenna and appurtenance information was taken 
from the Dish RF data sheet dated 10/14/21. 

 

E q u i p m e n t  I n s t a l l a t i o n  S u m m a r y  

Carrier Antenna/Equipment Elevations 

T-Mobile 

(3) Ericsson AIR21 antennas 

(3) Ericsson AIR32 antennas 

(3) Ericsson 4449 B71+B12 RRU 

±105-ft 

T-Mobile (3) RFS APXVAARR24-43-U-NA20 antennas ±95-ft 

Dish 

(3) JMA MX08FR0665-21 antennas 

(3) Fujitsu TA08025-B605 RRU 

(3) Fujitsu TA08025-B604 RRU 

±82-ft 

Equipment – Proposed 
Equipment – Existing 
 

D e s i g n  L o a d i n g  

Loading was determined per the requirements of the 2015 International Building Code and 
ASCE 7-10 “Minimum Design Loads for Buildings and Other Structures”. 

Wind Speed: Vult = 125 mph  [Appendix N of the 2016 CT Building Code] 

Exposure Category: B [2015 IBC, Table 1604.5] 

Risk Category II [ASCE 7-10, Table 1.5-1] 

 



CENTEK Engineering, Inc. 
Structural Analysis Report 
Dish Site Ref │ BOHVN00119B 
April 07, 2022 

REPORT  SECTION 1-2 
 

R e s u l t s  

Smokestack: 

Component 
Stress Ratio (percentage of 

capacity) 
Result 

Compression 38.0% PASS 

Tension of Mortar 78.0% PASS 

 

C o n c l u s i o n  

This analysis finds the impacted host smokestack to be STRUCTURALLY ADEQUATE to 
support the proposed Dish modified antenna configuration. 

The analysis is based, in part, on the information provided to this office by Dish. If the existing 
conditions are different than the information in this report, Centek Engineering, Inc. must be 
contacted for resolution of any potential issues. 

Please feel free to call with any questions or comments. 
 
Respectfully Submitted by:     Prepared by: 
       
 
 
 
Carlo F. Centore, PE      Pablo Perez-Gomez  
Principal | Structural Engineer    Structural Engineer 
 

 



CENTEK Engineering, Inc. 
Structural Analysis Report 
Dish Site Ref │ BOHVN00119B 
April 07, 2022 

 

REPORT  SECTION 2-1 
 

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

All engineering services are performed on the basis that the information used is current and 
correct.  This information may consist of, but is not necessarily limited to: 

▪ Information supplied by the client regarding the structure itself, its foundations, the soil 
 conditions, the antenna and feed line loading on the structure and its components, or 
 other relevant information. 

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

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

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

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



Job: BOHVN00119B
Address: 150 East Aurora St.,

Waterbury, CT, 06708
Smokestack Evaluation

Project No.: 22048.00
Computed By: PPG

Checked By: CFC

T-Mobile 105 208 134 92
T-Mobile 105 224 151 133
T-Mobile 105 60 47 74
T-Mobile 95 681 247 153

Dish 82 437 175 64.5
Dish 82 71 43 74.95
Dish 82 71 38 63.93

T-Mobile 105 570
T-Mobile 95 494

Dish 82 512

109.375 ft
6.42 ft
9.2 ft

0.67 ft
1.42 ft

34.64 ft2

2466.18 ft3

125 pcf
308272.19 lbs
341201.15 lbs

68.4 psi
27.0 psf
16.2 psf
0.833

854.22 ft2

NOTE:
The wind force on the host smokestack stucture from the attached antennas was calculated by adding the highest side wind
force of given equipment and multiplying it by two (2). It is multiplied by two because it is assumed that the worst case
scenerio is when the wind is hitting two sectors on the side and the third sector on the front. However, the front wind load of
the third sector can be ignored since that surface area of said sector is already encompased in the surface area calculation
of the entire smokestack. For the unknown equipment at elevation ±95-ft., assume the same wind force as the T-Mobile
equipment at elevation ±105-ft.

Total Weight of All Equipment in 3
sectors (lbs)

897
459

610.14

Weight (lbs)

Fujitsu TA08025-B604

Ericsson KRD901146-1_B66A_B2A
Ericsson 4449 B71+B12

RFS APXVAARR24_43-U-NA20

Elevation (ft) Antenna/EquipmmentCarrier Front Wind
Force (lbs)

Side Wind
Force (lbs)

Ericsson KRC118023-1_B2A_B4P

JMA MX08FR0665-21
Fujitsu TA08025-B605

Carier Elevation (ft)

Given Smockstack Dimensions

2 Sectors
(lbs)Side Wind Load Sum (lbs)

285
247
256

Calculations

Smokestack Top Elevation, Htop =
Smokestack Top Diameter, Dtop =

Smokestack Bottom Diameter, Dbot =

Smokestack Bottom Wall Thickness, Tbot =
Smokestack Top Wall Thickness, Ttop =

Total Weight Applied at Base, Wtotal =
Applied Axial Stress at Base, fa =

Ultimate Wind Pressure, Fult =
ASD Wind Pressure, FASD =

Smokestack Base Area, Abase =
Smokestack Volume, Vs =

Smokestack Brick Unit Weight, Wbrick =
Smokestack Total Weight, Wsmokestack =

Exposure Coefficient, Kz =
Wind Area of One Face of Smokestack, Aface =



Job: BOHVN00119B
Address: 150 East Aurora St.,

Waterbury, CT, 06708
Smokestack Evaluation

Project No.: 22048.00
Computed By: PPG

Checked By: CFC

11527.3 lbs
779165.4 lbs-ft

58.91 ft3

91.84 psi
271.01 ft4

1500 psi
2.80 ft
39.10

345.74 psi
500.00 psi
23.44 psi
30.00 psi

0.38 PASS
0.78 PASS

Wind Force on Smokestack, Fsmokestack =
Moment at Base Due to Smokestack, Msmokestack =

Section Modulus at Base, Msmokestack =
Bending Stress at Base, fb =

Moment of inertia at Base, Ib =
Allowable Bearing Pressure of Brick, fm =

Radius of Gyration, rb =
h/rb Ratio =

Allowable Axial Pressure of Smokestack, Fa =
Allowable Bending Pressure of Smokestack, Fb =

(fa/Fa) + (fb/Fb) < 1.0 =
ft/Ft < 1.0 =

Applied Tensile Pressure on Smokestack, ft =
Applied Tensile Pressure on Smokestack, Ft =

Results



Subject:

Location:

Rev. 1: 04/06/22

Wind Load on Equipment per ASCE 7-10

Waterbury, CT

Prepared by: PPG; Checked by: CFC
Job No. 22048.02

Design Wind Load on Other Structures: (Based on IBC 2015, CSBC 2018  and ASCE 7-10)

Wind Speed = ≔V 125 mph (User Input) (CSBC Appendix-N)

Risk Category = ≔BC II (User Input) (IBC Table 1604.5)

Exposure Category = ≔Exp B (User Input)

Structure Type = ≔Structuretype Round_Chimney (User Input)

Structure Height = ≔Height 109.375 ft (User Input)

Horizontal Dimension of Structure = ≔Width 7.81 ft (User Input)

Terrain Exposure Constants:

Nominal Height of the Atmospheric Boundary Layer = ≔zg =‖
‖
‖
‖
‖
‖
‖
‖
‖
‖‖

if ＝Exp B
‖
‖1200

if ＝Exp C
‖
‖900

if ＝Exp D
‖
‖700

⋅1.2 103 (Table 26.9-1)

3-Sec Gust Speed Power Law Exponent = ≔α =‖
‖
‖
‖
‖
‖
‖
‖
‖
‖‖

if ＝Exp B
‖
‖7

if ＝Exp C
‖
‖9.5

if ＝Exp D
‖
‖11.5

7 (Table 26.9-1)

Integral Length Scale Factor = ≔l =‖
‖
‖
‖
‖
‖
‖
‖
‖
‖‖

if ＝Exp B
‖
‖320

if ＝Exp C
‖
‖500

if ＝Exp D
‖
‖650

320 (Table 26.9-1)

Integral Length Scale Power Law Exponent = ≔Ε =‖
‖
‖
‖
‖
‖
‖
‖
‖
‖
‖
‖
‖
‖
‖

if ＝Exp B
‖
‖
‖‖
―
1
3

if ＝Exp C
‖
‖
‖‖
―
1
5

if ＝Exp D
‖
‖
‖‖
―
1
8

0.333 (Table 26.9-1)

Turbulence Intensity Factor = ≔c =‖
‖
‖
‖
‖
‖
‖
‖
‖
‖‖

if ＝Exp B
‖
‖0.3

if ＝Exp C
‖
‖0.2

if ＝Exp D
‖
‖0.15

0.3 (Table 26.9-1)

‖

BOHVN00119B_Wind on Other Stuctures (IBC 2015 ASCE 7-10)_Smokestacks.mcdxPage 1



Subject:

Location:

Rev. 1: 04/06/22

Wind Load on Equipment per ASCE 7-10

Waterbury, CT

Prepared by: PPG; Checked by: CFC
Job No. 22048.02

Exposure Constant = ≔Zmin =‖
‖
‖
‖
‖
‖
‖
‖
‖
‖‖

if ＝Exp B
‖
‖30

if ＝Exp C
‖
‖15

if ＝Exp D
‖
‖7

30 (Table 26.9-1)

Topographic Factor = ≔Kzt 1 (Eq. 26.8-2)

Wind Directionality Factor = =Kd 0.95 (Table 26.6-1)

Velocity Pressure = ≔qz =⋅⋅⋅0.00256 Kzt Kd V2 38.00 (Eq. 29.3-1)

Peak Factor for Background Response = ≔gQ 3.4 (Sec 26.9.4)

Peak Factor for Wind Response = ≔gv 3.4 (Sec 26.9.4)

Equivalent Height of Structure = ≔z =‖
‖
‖
‖
‖
‖
‖‖

if

else

>Zmin ⋅0.6 Height
‖
‖‖Zmin

‖
‖ ⋅0.6 Height

65.625 (Sec 26.9.4)

Intensity of Turbulence = ≔Iz =⋅c
⎛
⎜
⎝
―
33
z
⎞
⎟
⎠

⎛
⎜
⎝
―
1
6

⎞
⎟
⎠

0.268 (Eq. 26.9-7)

Integral Length Scale of Turbulence = ≔LZ =⋅l
⎛
⎜
⎝
―

z
33
⎞
⎟
⎠

Ε

402.41 (Eq. 26.9-9)

Background Response Factor = ≔Q =
‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾
――――――――――

1

+1 ⋅0.63
⎛
⎜
⎝
――――――

+Width Height
LZ

⎞
⎟
⎠

0.63
0.881 (Eq. 26.9-8)

Gust Response Factor = ≔G =⋅0.925
⎛
⎜
⎜⎝
――――――
⎛⎝ +1 ⋅⋅⋅1.7 gQ Iz Q⎞⎠

+1 ⋅⋅1.7 gv Iz

⎞
⎟
⎟⎠

0.858 (Eq. 26.9-6)

Force Coefficient = =Cf 0.839 (Fig 29.5-1 - 29.5-3)

Wind Force = ≔F =⋅⋅qz G Cf 27 psf

Height Above Grade = ≔Z 55 ft

Exposure Coefficient = ≔Kz =‖
‖
‖
‖
‖
‖‖

if ≤≤15 Z zg
‖
‖
‖
‖
‖

⋅2.01
⎛
⎜
⎝
―
Z
zg
⎞
⎟
⎠

⎛
⎜
⎝
―
2
α

⎞
⎟
⎠

0.83 (Table 29.3-1)

BOHVN00119B_Wind on Other Stuctures (IBC 2015 ASCE 7-10)_Smokestacks.mcdxPage 2



Subject:

Location:

Rev. 1: 04/06/22

Wind Load on Equipment per ASCE 7-10

Waterbury, CT

Prepared by: PPG; Checked by: CFC
Job No. 22048.02

Design Wind Load on Other Structures: (Based on IBC 2015, CSBC 2018  and ASCE 7-10)

Wind Speed = ≔V 125 mph (User Input) (CSBC Appendix-N)

Risk Category = ≔BC II (User Input) (IBC Table 1604.5)

Exposure Category = ≔Exp B (User Input)

Height Above Grade = ≔Z 82 ft (User Input)

Structure Type = ≔Structuretype Square_Chimney (User Input)

Structure Height = ≔Height 6 ft (User Input)

Horizontal Dimension of Structure = ≔Width 1.67 ft (User Input)

Terrain Exposure Constants:

Nominal Height of the Atmospheric Boundary Layer = ≔zg =‖
‖
‖
‖
‖
‖
‖
‖
‖
‖‖

if ＝Exp B
‖
‖1200

if ＝Exp C
‖
‖900

if ＝Exp D
‖
‖700

⋅1.2 103 (Table 26.9-1)

3-Sec Gust Speed Power Law Exponent = ≔α =‖
‖
‖
‖
‖
‖
‖
‖
‖
‖‖

if ＝Exp B
‖
‖7

if ＝Exp C
‖
‖9.5

if ＝Exp D
‖
‖11.5

7 (Table 26.9-1)

Integral Length Scale Factor = ≔l =‖
‖
‖
‖
‖
‖
‖
‖
‖
‖‖

if ＝Exp B
‖
‖320

if ＝Exp C
‖
‖500

if ＝Exp D
‖
‖650

320 (Table 26.9-1)

Integral Length Scale Power Law Exponent = ≔Ε =‖
‖
‖
‖
‖
‖
‖
‖
‖
‖
‖
‖
‖
‖
‖

if ＝Exp B
‖
‖
‖‖
―
1
3

if ＝Exp C
‖
‖
‖‖
―
1
5

if ＝Exp D
‖
‖
‖‖
―
1
8

0.333 (Table 26.9-1)

Turbulence Intensity Factor = ≔c =‖
‖
‖
‖
‖
‖
‖
‖
‖
‖‖

if ＝Exp B
‖
‖0.3

if ＝Exp C
‖
‖0.2

if ＝Exp D
‖
‖0.15

0.3 (Table 26.9-1)

BOHVN00119B_Wind on Other Stuctures (IBC 2015 ASCE 7-10)_Antennas.mcdxPage 1



Subject:

Location:

Rev. 1: 04/06/22

Wind Load on Equipment per ASCE 7-10

Waterbury, CT

Prepared by: PPG; Checked by: CFC
Job No. 22048.02

Exposure Constant = ≔Zmin =‖
‖
‖
‖
‖
‖
‖
‖
‖
‖‖

if ＝Exp B
‖
‖30

if ＝Exp C
‖
‖15

if ＝Exp D
‖
‖7

30 (Table 26.9-1)

Exposure Coefficient = ≔Kz =‖
‖
‖
‖
‖
‖‖

if ≤≤15 Z zg
‖
‖
‖
‖
‖

⋅2.01
⎛
⎜
⎝
―
Z
zg
⎞
⎟
⎠

⎛
⎜
⎝
―
2
α

⎞
⎟
⎠

0.93 (Table 29.3-1)

Topographic Factor = ≔Kzt 1 (Eq. 26.8-2)

Wind Directionality Factor = =Kd 0.9 (Table 26.6-1)

Velocity Pressure = ≔qz =⋅⋅⋅⋅0.00256 Kz Kzt Kd V2 33.62 (Eq. 29.3-1)

Peak Factor for Background Response = ≔gQ 3.4 (Sec 26.9.4)

Peak Factor for Wind Response = ≔gv 3.4 (Sec 26.9.4)

Equivalent Height of Structure = ≔z =‖
‖
‖
‖
‖
‖
‖‖

if

else

>Zmin ⋅0.6 Height
‖
‖‖Zmin

‖
‖ ⋅0.6 Height

30 (Sec 26.9.4)

Intensity of Turbulence = ≔Iz =⋅c
⎛
⎜
⎝
―
33
z
⎞
⎟
⎠

⎛
⎜
⎝
―
1
6

⎞
⎟
⎠

0.305 (Eq. 26.9-7)

Integral Length Scale of Turbulence = ≔LZ =⋅l
⎛
⎜
⎝
―

z
33
⎞
⎟
⎠

Ε

309.993 (Eq. 26.9-9)

Background Response Factor = ≔Q =
‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾
――――――――――

1

+1 ⋅0.63
⎛
⎜
⎝
――――――

+Width Height
LZ

⎞
⎟
⎠

0.63
0.971 (Eq. 26.9-8)

Gust Response Factor = ≔G =⋅0.925
⎛
⎜
⎜⎝
――――――
⎛⎝ +1 ⋅⋅⋅1.7 gQ Iz Q⎞⎠

+1 ⋅⋅1.7 gv Iz

⎞
⎟
⎟⎠

0.908 (Eq. 26.9-6)

Force Coefficient = =Cf 1.343 (Fig 29.5-1 - 29.5-3)

Wind Force = ≔F =⋅⋅qz G Cf 41 psf

BOHVN00119B_Wind on Other Stuctures (IBC 2015 ASCE 7-10)_Antennas.mcdxPage 2



Subject:

Location:

Rev. 1: 04/06/22

Wind Load on Equipment per ASCE 7-10

Waterbury, CT

Prepared by: PPG; Checked by: CFC
Job No. 22048.02

Development of Wind & Ice Load on Antennas

Antenna Data:

Antenna Model = JMA MX08FR0665-21

Antenna Shape = Flat (User Input)

Antenna Height = ≔Lant 72 in (User Input)

Antenna Width  = ≔Want 20 in (User Input)

Antenna Thickness  = ≔Tant 8 in (User Input)

Antenna Weight = ≔WTant 64.5 lbs (User Input)

Number of Antennas = ≔Nant 1 (User Input)

Wind Load (Front)

Surface Area for One Antenna = ≔SAant =――――
⋅Lant Want

144
10 sf

Antenna Projected Surface Area = ≔Aant =⋅SAant Nant 10 sf

Total Antenna Wind Force = ≔Fant =⋅F Aant 410 lbs

Wind Load (Side)

Surface Area for One Antenna = ≔SAant =――――
⋅Lant Tant

144
4 sf

Antenna Projected Surface Area = ≔Aant =⋅SAant Nant 4 sf

Total Antenna Wind Force = ≔Fant =⋅F Aant 164 lbs

Gravity Load (without ice)

Weight of All Antennas = =⋅WTant Nant 65 lbs
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Subject:

Location:

Rev. 1: 04/06/22

Wind Load on Equipment per ASCE 7-10

Waterbury, CT

Prepared by: PPG; Checked by: CFC
Job No. 22048.02

Development of Wind & Ice Load on RRHs

RRUS Data:

RRUS Model = Fujitsu TA08025-B605

RRUS Shape = Flat (User Input)

RRUS Height = ≔Lant 15.75 in (User Input)

RRUS Width  = ≔Want 14.96 in (User Input)

RRUS Thickness  = ≔Tant 9.06 in (User Input)

RRUS Weight = ≔WTant 74.95 lbs (User Input)

Number of RRUS = ≔Nant 1 (User Input)

Wind Load (Front)

Surface Area for One RRUS = ≔SAant =――――
⋅Lant Want

144
1.6 sf

RRUS Projected Surface Area = ≔Aant =⋅SAant Nant 1.6 sf

Total RRUS Wind Force = ≔Fant =⋅F Aant 67 lbs

Wind Load (Side)

Surface Area for One RRUS = ≔SAant =――――
⋅Lant Tant

144
1 sf

RRUS Projected Surface Area = ≔Aant =⋅SAant Nant 1 sf

Total RRUS Wind Force = ≔Fant =⋅F Aant 41 lbs

Gravity Load (without ice)

Weight of All RRUS = =⋅WTant Nant 75 lbs
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Subject:

Location:

Rev. 1: 04/06/22

Wind Load on Equipment per ASCE 7-10

Waterbury, CT

Prepared by: PPG; Checked by: CFC
Job No. 22048.02

Development of Wind & Ice Load on RRHs

RRUS Data:

RRUS Model = Fujitsu TA08025-B604

RRUS Shape = Flat (User Input)

RRUS Height = ≔Lant 15.75 in (User Input)

RRUS Width  = ≔Want 14.96 in (User Input)

RRUS Thickness  = ≔Tant 7.87 in (User Input)

RRUS Weight = ≔WTant 63.93 lbs (User Input)

Number of RRUS = ≔Nant 1 (User Input)

Wind Load (Front)

Surface Area for One RRUS = ≔SAant =――――
⋅Lant Want

144
1.6 sf

RRUS Projected Surface Area = ≔Aant =⋅SAant Nant 1.6 sf

Total RRUS Wind Force = ≔Fant =⋅F Aant 67 lbs

Wind Load (Side)

Surface Area for One RRUS = ≔SAant =――――
⋅Lant Tant

144
0.9 sf

RRUS Projected Surface Area = ≔Aant =⋅SAant Nant 0.9 sf

Total RRUS Wind Force = ≔Fant =⋅F Aant 35 lbs

Gravity Load (without ice)

Weight of All RRUS = =⋅WTant Nant 64 lbs
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Subject:

Location:

Rev. 1: 04/06/22

Wind Load on Equipment per ASCE 7-10

Waterbury, CT

Prepared by: PPG; Checked by: CFC
Job No. 22048.02

Design Wind Load on Other Structures: (Based on IBC 2015, CSBC 2018  and ASCE 7-10)

Wind Speed = ≔V 125 mph (User Input) (CSBC Appendix-N)

Risk Category = ≔BC II (User Input) (IBC Table 1604.5)

Exposure Category = ≔Exp B (User Input)

Height Above Grade = ≔Z 105 ft (User Input)

Structure Type = ≔Structuretype Square_Chimney (User Input)

Structure Height = ≔Height 4.75 ft (User Input)

Horizontal Dimension of Structure = ≔Width 1 ft (User Input)

Terrain Exposure Constants:

Nominal Height of the Atmospheric Boundary Layer = ≔zg =‖
‖
‖
‖
‖
‖
‖
‖
‖
‖‖

if ＝Exp B
‖
‖1200

if ＝Exp C
‖
‖900

if ＝Exp D
‖
‖700

⋅1.2 103 (Table 26.9-1)

3-Sec Gust Speed Power Law Exponent = ≔α =‖
‖
‖
‖
‖
‖
‖
‖
‖
‖‖

if ＝Exp B
‖
‖7

if ＝Exp C
‖
‖9.5

if ＝Exp D
‖
‖11.5

7 (Table 26.9-1)

Integral Length Scale Factor = ≔l =‖
‖
‖
‖
‖
‖
‖
‖
‖
‖‖

if ＝Exp B
‖
‖320

if ＝Exp C
‖
‖500

if ＝Exp D
‖
‖650

320 (Table 26.9-1)

Integral Length Scale Power Law Exponent = ≔Ε =‖
‖
‖
‖
‖
‖
‖
‖
‖
‖
‖
‖
‖
‖
‖

if ＝Exp B
‖
‖
‖‖
―
1
3

if ＝Exp C
‖
‖
‖‖
―
1
5

if ＝Exp D
‖
‖
‖‖
―
1
8

0.333 (Table 26.9-1)

Turbulence Intensity Factor = ≔c =‖
‖
‖
‖
‖
‖
‖
‖
‖
‖‖

if ＝Exp B
‖
‖0.3

if ＝Exp C
‖
‖0.2

if ＝Exp D
‖
‖0.15

0.3 (Table 26.9-1)
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Subject:

Location:

Rev. 1: 04/06/22

Wind Load on Equipment per ASCE 7-10

Waterbury, CT

Prepared by: PPG; Checked by: CFC
Job No. 22048.02

Exposure Constant = ≔Zmin =‖
‖
‖
‖
‖
‖
‖
‖
‖
‖‖

if ＝Exp B
‖
‖30

if ＝Exp C
‖
‖15

if ＝Exp D
‖
‖7

30 (Table 26.9-1)

Exposure Coefficient = ≔Kz =‖
‖
‖
‖
‖
‖‖

if ≤≤15 Z zg
‖
‖
‖
‖
‖

⋅2.01
⎛
⎜
⎝
―
Z
zg
⎞
⎟
⎠

⎛
⎜
⎝
―
2
α

⎞
⎟
⎠

1 (Table 29.3-1)

Topographic Factor = ≔Kzt 1 (Eq. 26.8-2)

Wind Directionality Factor = =Kd 0.9 (Table 26.6-1)

Velocity Pressure = ≔qz =⋅⋅⋅⋅0.00256 Kz Kzt Kd V2 36.08 (Eq. 29.3-1)

Peak Factor for Background Response = ≔gQ 3.4 (Sec 26.9.4)

Peak Factor for Wind Response = ≔gv 3.4 (Sec 26.9.4)

Equivalent Height of Structure = ≔z =‖
‖
‖
‖
‖
‖
‖‖

if

else

>Zmin ⋅0.6 Height
‖
‖‖Zmin

‖
‖ ⋅0.6 Height

30 (Sec 26.9.4)

Intensity of Turbulence = ≔Iz =⋅c
⎛
⎜
⎝
―
33
z
⎞
⎟
⎠

⎛
⎜
⎝
―
1
6

⎞
⎟
⎠

0.305 (Eq. 26.9-7)

Integral Length Scale of Turbulence = ≔LZ =⋅l
⎛
⎜
⎝
―

z
33
⎞
⎟
⎠

Ε

309.993 (Eq. 26.9-9)

Background Response Factor = ≔Q =
‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾
――――――――――

1

+1 ⋅0.63
⎛
⎜
⎝
――――――

+Width Height
LZ

⎞
⎟
⎠

0.63
0.975 (Eq. 26.9-8)

Gust Response Factor = ≔G =⋅0.925
⎛
⎜
⎜⎝
――――――
⎛⎝ +1 ⋅⋅⋅1.7 gQ Iz Q⎞⎠

+1 ⋅⋅1.7 gv Iz

⎞
⎟
⎟⎠

0.91 (Eq. 26.9-6)

Force Coefficient = =Cf 1.343 (Fig 29.5-1 - 29.5-3)

Wind Force = ≔F =⋅⋅qz G Cf 44 psf
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Subject:

Location:

Rev. 1: 04/06/22

Wind Load on Equipment per ASCE 7-10

Waterbury, CT

Prepared by: PPG; Checked by: CFC
Job No. 22048.02

Development of Wind & Ice Load on Antennas

Antenna Data:

Antenna Model = Ericsson KRC118023-1_B2A_B4P

Antenna Shape = Flat (User Input)

Antenna Height = ≔Lant 56 in (User Input)

Antenna Width  = ≔Want 12.1 in (User Input)

Antenna Thickness  = ≔Tant 7.8 in (User Input)

Antenna Weight = ≔WTant 92 lbs (User Input)

Number of Antennas = ≔Nant 1 (User Input)

Wind Load (Front)

Surface Area for One Antenna = ≔SAant =――――
⋅Lant Want

144
4.7 sf

Antenna Projected Surface Area = ≔Aant =⋅SAant Nant 4.7 sf

Total Antenna Wind Force = ≔Fant =⋅F Aant 208 lbs

Wind Load (Side)

Surface Area for One Antenna = ≔SAant =――――
⋅Lant Tant

144
3 sf

Antenna Projected Surface Area = ≔Aant =⋅SAant Nant 3 sf

Total Antenna Wind Force = ≔Fant =⋅F Aant 134 lbs

Gravity Load (without ice)

Weight of All Antennas = =⋅WTant Nant 92 lbs
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Subject:

Location:

Rev. 1: 04/06/22

Wind Load on Equipment per ASCE 7-10

Waterbury, CT

Prepared by: PPG; Checked by: CFC
Job No. 22048.02

Development of Wind & Ice Load on Antennas

Antenna Data:

Antenna Model = Ericsson KRD901146-1_B66A_B2A

Antenna Shape = Flat (User Input)

Antenna Height = ≔Lant 56.7 in (User Input)

Antenna Width  = ≔Want 12.9 in (User Input)

Antenna Thickness  = ≔Tant 8.7 in (User Input)

Antenna Weight = ≔WTant 133 lbs (User Input)

Number of Antennas = ≔Nant 1 (User Input)

Wind Load (Front)

Surface Area for One Antenna = ≔SAant =――――
⋅Lant Want

144
5.1 sf

Antenna Projected Surface Area = ≔Aant =⋅SAant Nant 5.1 sf

Total Antenna Wind Force = ≔Fant =⋅F Aant 224 lbs

Wind Load (Side)

Surface Area for One Antenna = ≔SAant =――――
⋅Lant Tant

144
3.4 sf

Antenna Projected Surface Area = ≔Aant =⋅SAant Nant 3.4 sf

Total Antenna Wind Force = ≔Fant =⋅F Aant 151 lbs

Gravity Load (without ice)

Weight of All Antennas = =⋅WTant Nant 133 lbs

BOHVN00119B_Wind on Other Stuctures (IBC 2015 ASCE 7-10)_Antennas.mcdxPage 9



Subject:

Location:

Rev. 1: 04/06/22

Wind Load on Equipment per ASCE 7-10

Waterbury, CT

Prepared by: PPG; Checked by: CFC
Job No. 22048.02

Development of Wind & Ice Load on RRHs

RRUS Data:

RRUS Model = Ericsson 4449 B71+B12

RRUS Shape = Flat (User Input)

RRUS Height = ≔Lant 14.9 in (User Input)

RRUS Width  = ≔Want 13.2 in (User Input)

RRUS Thickness  = ≔Tant 10.4 in (User Input)

RRUS Weight = ≔WTant 74 lbs (User Input)

Number of RRUS = ≔Nant 1 (User Input)

Wind Load (Front)

Surface Area for One RRUS = ≔SAant =――――
⋅Lant Want

144
1.4 sf

RRUS Projected Surface Area = ≔Aant =⋅SAant Nant 1.4 sf

Total RRUS Wind Force = ≔Fant =⋅F Aant 60 lbs

Wind Load (Side)

Surface Area for One RRUS = ≔SAant =――――
⋅Lant Tant

144
1.1 sf

RRUS Projected Surface Area = ≔Aant =⋅SAant Nant 1.1 sf

Total RRUS Wind Force = ≔Fant =⋅F Aant 47 lbs

Gravity Load (without ice)

Weight of All RRUS = =⋅WTant Nant 74 lbs
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Subject:

Location:

Rev. 1: 04/06/22

Wind Load on Equipment per ASCE 7-10

Waterbury, CT

Prepared by: PPG; Checked by: CFC
Job No. 22048.02

Design Wind Load on Other Structures: (Based on IBC 2015, CSBC 2018  and ASCE 7-10)

Wind Speed = ≔V 125 mph (User Input) (CSBC Appendix-N)

Risk Category = ≔BC II (User Input) (IBC Table 1604.5)

Exposure Category = ≔Exp B (User Input)

Height Above Grade = ≔Z 95 ft (User Input)

Structure Type = ≔Structuretype Square_Chimney (User Input)

Structure Height = ≔Height 8 ft (User Input)

Horizontal Dimension of Structure = ≔Width 2 ft (User Input)

Terrain Exposure Constants:

Nominal Height of the Atmospheric Boundary Layer = ≔zg =‖
‖
‖
‖
‖
‖
‖
‖
‖
‖‖

if ＝Exp B
‖
‖1200

if ＝Exp C
‖
‖900

if ＝Exp D
‖
‖700

⋅1.2 103 (Table 26.9-1)

3-Sec Gust Speed Power Law Exponent = ≔α =‖
‖
‖
‖
‖
‖
‖
‖
‖
‖‖

if ＝Exp B
‖
‖7

if ＝Exp C
‖
‖9.5

if ＝Exp D
‖
‖11.5

7 (Table 26.9-1)

Integral Length Scale Factor = ≔l =‖
‖
‖
‖
‖
‖
‖
‖
‖
‖‖

if ＝Exp B
‖
‖320

if ＝Exp C
‖
‖500

if ＝Exp D
‖
‖650

320 (Table 26.9-1)

Integral Length Scale Power Law Exponent = ≔Ε =‖
‖
‖
‖
‖
‖
‖
‖
‖
‖
‖
‖
‖
‖
‖

if ＝Exp B
‖
‖
‖‖
―
1
3

if ＝Exp C
‖
‖
‖‖
―
1
5

if ＝Exp D
‖
‖
‖‖
―
1
8

0.333 (Table 26.9-1)

Turbulence Intensity Factor = ≔c =‖
‖
‖
‖
‖
‖
‖
‖
‖
‖‖

if ＝Exp B
‖
‖0.3

if ＝Exp C
‖
‖0.2

if ＝Exp D
‖
‖0.15

0.3 (Table 26.9-1)
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Subject:

Location:

Rev. 1: 04/06/22

Wind Load on Equipment per ASCE 7-10

Waterbury, CT

Prepared by: PPG; Checked by: CFC
Job No. 22048.02

Exposure Constant = ≔Zmin =‖
‖
‖
‖
‖
‖
‖
‖
‖
‖‖

if ＝Exp B
‖
‖30

if ＝Exp C
‖
‖15

if ＝Exp D
‖
‖7

30 (Table 26.9-1)

Exposure Coefficient = ≔Kz =‖
‖
‖
‖
‖
‖‖

if ≤≤15 Z zg
‖
‖
‖
‖
‖

⋅2.01
⎛
⎜
⎝
―
Z
zg
⎞
⎟
⎠

⎛
⎜
⎝
―
2
α

⎞
⎟
⎠

0.97 (Table 29.3-1)

Topographic Factor = ≔Kzt 1 (Eq. 26.8-2)

Wind Directionality Factor = =Kd 0.9 (Table 26.6-1)

Velocity Pressure = ≔qz =⋅⋅⋅⋅0.00256 Kz Kzt Kd V2 35.06 (Eq. 29.3-1)

Peak Factor for Background Response = ≔gQ 3.4 (Sec 26.9.4)

Peak Factor for Wind Response = ≔gv 3.4 (Sec 26.9.4)

Equivalent Height of Structure = ≔z =‖
‖
‖
‖
‖
‖
‖‖

if

else

>Zmin ⋅0.6 Height
‖
‖‖Zmin

‖
‖ ⋅0.6 Height

30 (Sec 26.9.4)

Intensity of Turbulence = ≔Iz =⋅c
⎛
⎜
⎝
―
33
z
⎞
⎟
⎠

⎛
⎜
⎝
―
1
6

⎞
⎟
⎠

0.305 (Eq. 26.9-7)

Integral Length Scale of Turbulence = ≔LZ =⋅l
⎛
⎜
⎝
―

z
33
⎞
⎟
⎠

Ε

309.993 (Eq. 26.9-9)

Background Response Factor = ≔Q =
‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾
――――――――――

1

+1 ⋅0.63
⎛
⎜
⎝
――――――

+Width Height
LZ

⎞
⎟
⎠

0.63
0.966 (Eq. 26.9-8)

Gust Response Factor = ≔G =⋅0.925
⎛
⎜
⎜⎝
――――――
⎛⎝ +1 ⋅⋅⋅1.7 gQ Iz Q⎞⎠

+1 ⋅⋅1.7 gv Iz

⎞
⎟
⎟⎠

0.905 (Eq. 26.9-6)

Force Coefficient = =Cf 1.343 (Fig 29.5-1 - 29.5-3)

Wind Force = ≔F =⋅⋅qz G Cf 43 psf
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Subject:

Location:

Rev. 1: 04/06/22

Wind Load on Equipment per ASCE 7-10

Waterbury, CT

Prepared by: PPG; Checked by: CFC
Job No. 22048.02

Development of Wind & Ice Load on Antennas

Antenna Data:

Antenna Model = RFS APXVAARR24_43-U-NA20

Antenna Shape = Flat (User Input)

Antenna Height = ≔Lant 95.9 in (User Input)

Antenna Width  = ≔Want 24 in (User Input)

Antenna Thickness  = ≔Tant 8.7 in (User Input)

Antenna Weight = ≔WTant 15 lbs (User Input)

Number of Antennas = ≔Nant 1 (User Input)

Wind Load (Front)

Surface Area for One Antenna = ≔SAant =――――
⋅Lant Want

144
16 sf

Antenna Projected Surface Area = ≔Aant =⋅SAant Nant 16 sf

Total Antenna Wind Force = ≔Fant =⋅F Aant 681 lbs

Wind Load (Side)

Surface Area for One Antenna = ≔SAant =――――
⋅Lant Tant

144
5.8 sf

Antenna Projected Surface Area = ≔Aant =⋅SAant Nant 5.8 sf

Total Antenna Wind Force = ≔Fant =⋅F Aant 247 lbs

Gravity Load (without ice)

Weight of All Antennas = =⋅WTant Nant 153 lbs
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SITE ID: BOHVN00119B 

Rev.0a - 05/10/2022 

PASS (28%) 

 

CHIMNEY MOUNT ANALYSIS REPORT



 

Nexius, Inc. – www.nexius.com – 2595 North Dallas Parkway - Suite 300 - Frisco, TX. 75034 – (972)-581-9888  

 

 

  

STRUCTURAL ANALYSIS REPORT 
 

 

Site Information 
Site ID: BOHVN00119B 

Site Address: 150 EAST AURORA ST., WATERBURY, CT 06708 

Coordinates N. Lat. 41.575002 W. Lon. 73.058204 

 

 

Mount Information 
Size / Type: Round Chimney Mount 

Manufacturer: CommScope 

Model: CM-R78 

Tower Profile: Smokestack 

 

 As requested, we have performed a structural analysis/evaluation of the above-mentioned 

appurtenance mounting system in order to assess the impact of the proposed loading 

changes. The information provided was evaluated to determine whether the mounting 

system can adequately support the proposed appurtenance and equipment configuration. 

 We have been provided with the Construction Drawings, as well as additional information 

and documents as outlined below. 

 

 The proposed changes and the source documents used for the structural analysis are 

presented in Table 1. 

TABLE 1 - REFERENCED DOCUMENTS 

Type Preparer Name Date 
Construction Drawings Nexius BOHVN00119B_CD90_20220510_REV B.3 5/10/2022 

Structural Analysis Centek 2022-0407 BOHVN0019B - Smokestack SAR (22048.00)_S&S 4/7/2022 

Assembly Drawings Andrew CM-R78* 6/9/2010 

*_The original manufacturer specifications have been used for mount modelling. 

 

 

 

 

 

 

 



 

Nexius, Inc. – www.nexius.com – 2595 North Dallas Parkway - Suite 300 - Frisco, TX. 75034 – (972)-581-9888  

 

 

ANALYSIS CRITERIA: 

This structural analysis has been performed in accordance with the State of Connecticut 

Building Code/2015 International Building Code (IBC) and 2015 IBC Connecticut Amendments 

as well as the latest version of ANSI/TIA-222-G “Structural Standard for Antenna Supporting 

Structures and Antennas”.   

The analysis design criteria considered in this analysis is presented in Table 2. 

 

TABLE 2 – ANALYSIS / DESIGN PARAMETERS 

Parameter Value 

Ultimate Wind Speed (3-Sec), Vult = 120 mph 

Nominal Wind speed (3-Sec), V = 92.95 mph* 

Basic Wind speed with Ice, Vi = 50 mph 

Design Radial Ice Thickness, ti = 0.75 in. 

Exposure Category B 

Risk Category (Structure Class) II 

Topographic Category I 

 Seismic Parameter, S1 = 0.064 

Seismic Parameter, SDS = 0.201 

 

*_ Converted to a basic design wind speed per the TIA-222-G standard. 

 

TABLE 3 - MATERIAL PROPERTIES (TYPICAL U.N.O.) ** 

 

 

 

**_ For specific member steel properties and grades used in this analysis refer to Risa-3D printout. 

  

Steel Grade Component Type 
ASTM A572 Gr. 50 Plates 
ASTM A500 Gr. C Pipes 
ASTM A529 Gr.50 Solid Rods 



 

Nexius, Inc. – www.nexius.com – 2595 North Dallas Parkway - Suite 300 - Frisco, TX. 75034 – (972)-581-9888  

 

 

EQUIPMENT AND LOADING CONFIGURATION: 

The proposed equipment is installed on 3 sectors and is as shown below in Table 4.  If the 

equipment listed below differs from the actual field conditions, we should be contacted 

immediately to review the discrepancies and evaluate their impact.  

TABLE 4 - FINAL EQUIPMENT/APPURTENANCE CONFIGURATION 

*New proposed appurtenance(s) in bold, all other equipment is existing.  

Note: Equipment not listed is assumed to be removed or replaced.  

 

ANALYSIS AND RESULTS: 

RISA-3D (v17.0.4), a commercially available structural engineering software package, was 

used to create a three-dimensional model of the structure and calculate member stresses 

for various loading cases. Table 5 summarizes the structural analysis results.  

TABLE 5 - MOUNT COMPONENT CAPACITY “NEW CM-R78” 

 

 

*_Capacity percentages ≤ 100% are considered structurally adequate. 

 

GENERAL ASSUMPTIONS: 

• The mounting system is assumed to be in good overall condition without structural 

deficiencies, including but not limited to missing, bent or damaged members or 

hardware. 

• All bolted connections and miscellaneous brackets are assumed to be properly secured 

and tightened.    

• The structural members, sizes, bolts and steel grades are as per data supplied. Where 

information was missing or insufficient, general assumptions as per industry standards 

and practice have been made and noted. 

• The supporting structure is assumed to adequately support the mounting system and is 

not within the scope of this analysis.     

  

Centerline (ft.) Qty. Make / Model Type 

82 

3 JMA MX08FR0665-21 Antenna 

3 FUJITSU TA08025-B604 RRU, TMA, Filter 

3 FUJITSU TA08025-B605 RRU, TMA, Filter 

1 (Beta) RAYCAP RDIDC-9181-PF-48 OVP 

Component Capacity ( % ) * Assessment * 

Mount Pipe 28 Pass 
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CONCLUSIONS AND RECOMMENDATIONS: 

Based on the information provided, our assessment concluded that the mounting system is 

structurally ADEQUATE to support the proposed loading, provided the recommendation below 

is followed, and subject to the attached Standard Conditions on page 8. 

 The proposed installation shall have (1) CommScope “CM-R78” round chimney mount and 

shall follow the proposed layout provided in Appendix A (please refer attached). 

 The chimney ringmounts shall be spaced a maximum of 3 ft c-c. 

 The new JMA MX08FR0665-21 panel antenna and other appurtenances shall be installed on 

(1) new 10.5 ft. long mast pipe CommScope #MT-537 (2.375” OD x 0.120” wall) or 

Engineering Equivalent. Fasten the pipe using new mount adapter CommScope part #CM-

SB2 (1 kit per pipe, 3 total). 

 The proposed radios and OVP shall be installed below the antenna. 

 Install as per manufacturer instructions. 

 

Any plans to deviate from the proposed layout and recommendations shall be brought to the 

attention of the engineer. The new mount(s) shall be installed in accordance with the 

manufacturer's instructions. 

 

Should you have any questions, comments or require additional information, please do not 

hesitate to contact us. 

Sincerely,  

Analysis by:  

Gaelle Ghanem  

gaelle.ghanem@nexius.com    

                   Reviewed by:  

                   Jordan Phillips, P.E.  

       jordan.phillips@nexius.com 
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Standard Conditions for Providing Structural Engineering                                      

and Consulting Services on Existing Structures 

1. The evaluation assumes that the structure has been properly designed, constructed or structurally 

modified and maintained in accordance with the TIA-222-G Standard or a previous edition of this 

standard and that all items related to the integrity of the structure have been corrected and addressed.    

2. The assumptions documented in this structural analysis report requiring verification shall be validated 

prior to implementation of the proposed changed condition or modification. 

3. The structural analysis has been performed using information as provided to us and potentially field 

verified and is assumed to be current and accurate. We have been provided a mounting arrangement 

for the telecom equipment and appurtenances, including but not limited to: antennas, RRH’s, RRU’S, 

TMA’s, OVP’s, diplexers, filters, etc. Our analysis has been based upon this specified mounting 

arrangement and therefore we are not responsible for deviations in the arrangement that may occur 

over time. If variations in the equipment type, quantity or mounting arrangement are proposed, we 

should be contacted to revise the structural recommendations of this report. 

4. If the existing field conditions are different than those presented in this analysis, we should be contacted 

to evaluate the significance of the deviation(s) and revise the structural assessment accordingly. 

5. When the steel grade or strength is unknown and cannot be field tested, our analysis assumes that the 

standard structural grades have been used by the manufacturer for all assembled parts of the mounting 

system. Acceptable steel and connection components are specified by the American Institute of Steel 

Construction (AISC) and as per typical industry standards. It is assumed all welded connections were 

performed in a certified shop under the latest American Welding Society (AWS) codes and regulations. 

No field welds are permitted or assumed for the existing pre-manufactured equipment.  

6. The structural analysis has been performed assuming that all structural members and hardware are in 

“like new” good overall condition and free from structural defects. No allowance has been made for: 

damaged or missing structural members or hardware, corrosion, loose hardware or connections, 

misaligned parts etc. or any strength reduction due to excessive corrosion, aging or fatigue of any 

structural components. 

7. We cannot be held liable for any members, hardware or parts manufactured from inferior or defective 

materials, welds or bolts. 

8. The structural analysis provided is an assessment of the primary load carrying capacity of the members 

and hardware. We provided a limited scope of service; in several instances the capacity of every weld, 

plate, connection detail, etc. cannot be verified. In cases where the structural fabrication details are 

unknown and the detailed field measurement of members and connections is not be feasible and 

therefore, we are unable to perform rigorous connection capacity calculations; in such instances it is 

assumed that the existing manufactured connections develop the full capacity of the primary members 

being connected. 

9. Mounting hardware is analyzed to the best of our ability using the provided/available information or the 

limited data obtained during field mapping (if authorized by client), at the time of our analysis.  

10. We shall not be held responsible for improperly installed parts or loose hardware or that has a tendency 

of working loose over its lifetime. The analysis has been performed assuming properly installed, fully 

tightened, secured connections and symmetry of the mounting hardware per manufacturer instructions. 

11. We are not liable for temporary or unbalanced loads on the mounting system or mounting hardware or 

for the means and methods of how the mounting arrangement is accomplished by the contractor. 

These means and methods may include but are not limited to: rigging of equipment, hardware to lift and 

locate, temporary hanging of equipment in locations other than the final arrangement, movement and 

tie-off of tower riggers/personnel and their equipment, etc. 

12. We do not take any responsibility and we are not liable for any damage or injury caused through, be it 

indirect, special, incidental or consequential damages during the construction or installation process of 

the proposed scope of work.  

13. The loading, analysis, design criteria and rigging related to the installation, alteration, modification or the 

criteria for safety practices associated with the construction activities are not within the scope of this 

analysis (refer to the ANSI/TIA-322 and ANSI/ASSE A10.48 Standard - latest versions).   



ASCE 7 Hazards Report
Address:
No Address at This 
Location

Standard: ASCE/SEI 7-10

Risk Category: II

Soil Class: D - Stiff Soil

Elevation: 296.56 ft (NAVD 88)

Latitude:
Longitude:

41.575002

-73.058204

Wind

Results: 

Wind Speed 120 Vmph

10-year MRI 76 Vmph

25-year MRI 86 Vmph

50-year MRI 91 Vmph

100-year MRI 98 Vmph

Data Source: ASCE/SEI 7-10, Fig. 26.5-1A and Figs. CC-1–CC-4, and Section 26.5.2, 
incorporating errata of March 12, 2014

Date Accessed: Fri Apr 29 2022

Value provided is 3-second gust wind speeds at 33 ft above ground for Exposure C Category, based on linear 
interpolation between contours. Wind speeds are interpolated in accordance with the 7-10 Standard. Wind speeds 
correspond to approximately a 7% probability of exceedance in 50 years (annual exceedance probability = 
0.00143, MRI = 700 years).

Site is in a hurricane-prone region as defined in ASCE/SEI 7-10 Section 26.2. Glazed openings need not be 
protected against wind-borne debris.

Page 1 of 3https://asce7hazardtool.online/ Fri Apr 29 2022
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SS : 0.189

S1 : 0.064

Fa : 1.6

Fv : 2.4

SMS : 0.302

SM1 : 0.154

SDS : 0.201

SD1 : 0.103

TL : 6

PGA : 0.098

PGA M : 0.156

FPGA : 1.6

Ie : 1

Design Response Spectrum

S  (g) vs T(s)a

MCE   Response SpectrumR

S  (g) vs T(s)a

Seismic

Site Soil Class: 

Results: 

Seismic Design Category

D - Stiff Soil

B

Data Accessed: Fri Apr 29 2022

Date Source: 
USGS Seismic Design Maps based on ASCE/SEI 7-10, incorporating Supplement 1 and errata of March 31, 
2013, and ASCE/SEI 7-10 Table 1.5-2. Additional data for site-specific ground motion procedures in 
accordance with ASCE/SEI 7-10 Ch. 21 are available from USGS.

Page 2 of 3https://asce7hazardtool.online/ Fri Apr 29 2022
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Ice

Results: 

Data Source: 

Date Accessed: 

Ice Thickness: 0.75 in.

Concurrent Temperature: 5 F

Gust Speed 50 mph

Standard ASCE/SEI 7-10, Figs. 10-2 through 10-8

Fri Apr 29 2022

Ice thicknesses on structures in exposed locations at elevations higher than the surrounding terrain and in valleys 
and gorges may exceed the mapped values.

Values provided are equivalent radial ice thicknesses due to freezing rain with concurrent 3-second gust speeds, 
for a 50-year mean recurrence interval, and temperatures concurrent with ice thicknesses due to freezing rain. 
Thicknesses for ice accretions caused by other sources shall be obtained from local meteorological studies. Ice 
thicknesses in exposed locations at elevations higher than the surrounding terrain and in valleys and gorges may 
exceed the mapped values.

The ASCE 7 Hazard Tool is provided for your convenience, for informational purposes only, and is provided “as is” and without warranties of 
any kind. The location data included herein has been obtained from information developed, produced, and maintained by third party providers; 
or has been extrapolated from maps incorporated in the ASCE 7 standard. While ASCE has made every effort to use data obtained from 
reliable sources or methodologies, ASCE does not make any representations or warranties as to the accuracy, completeness, reliability, 
currency, or quality of any data provided herein. Any third-party links provided by this Tool should not be construed as an endorsement, 
affiliation, relationship, or sponsorship of such third-party content by or from ASCE.

ASCE does not intend, nor should anyone interpret, the results provided by this Tool to replace the sound judgment of a competent 
professional, having knowledge and experience in the appropriate field(s) of practice, nor to substitute for the standard of care required of such 
professionals in interpreting and applying the contents of this Tool or the ASCE 7 standard.

In using this Tool, you expressly assume all risks associated with your use. Under no circumstances shall ASCE or its officers, directors, 
employees, members, affiliates, or agents be liable to you or any other person for any direct, indirect, special, incidental, or consequential 
damages arising from or related to your use of, or reliance on, the Tool or any information obtained therein. To the fullest extent permitted by 
law, you agree to release and hold harmless ASCE from any and all liability of any nature arising out of or resulting from any use of data 
provided by the ASCE 7 Hazard Tool.
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Proposed Mount Layout

Proposed pipe - 126" LG
CommScope #MT-537
(Typ. 1 per sector, 3 total)

Proposed Round 
Chimney Mount 
#CM-R78 (Typ.)

Proposed mount adapter 
CommScope #CM-SB2 
(Typ. 1 kit per sector, 3 
kits total)

3 ft c-c

3'-0"



MAT_v1.4.xlsm

Legend

Input

Job Number BOHVN00119B Mount Existing? Existing Calculated

TIA-222 Code Rev. G Risk Category II Notes

Mount Height 82 ft Gust Effect Factor, Gh 1.000 2.6.9 Ks 1.000 2.6.7

Exposure Category B (B,C, or D) KZ 0.934 2.6.5.2 Ke 0.989 2.6.8

Nominal Wind Speed 92.95 mph KZt 1.000 2.6.6.4 Ka 0.900 16.6

Ice Wind Speed 50 mph Kd 0.950 Table 2-2

Design Ice Thickness, ti 0.75 in I 1.000 Table 2-3

Maintenance Wind Speed 30 mph qz 19.621 psf, 2.6.9.6

Run Earthquake Analysis? Yes C/D 89.820 Table 2-8

Ground Elevation 296.56 tiz 1.643 in, 2.6.8

S1 0.064 USGS qiz 5.677 psf, 2.6.9.6 I, Ice 1.000 Table 2-3

SDS 0.201 2.7.5 C/D iz 48.316 Table 2-8 I, EQ 1.000 Table 2-3

Vertical Seismic Loads, Ev 0.040 2.7.6 qMaintenance 1.839 psf, 2.6.9.6

Seismic Response Coefficient, Cs 0.101 2.7.7.1.1 C/D Maintenance 28.989 Table 2-8

Cs Min 0.030 2.7.7.1.1 Ice Dead, Grating 0.015334091 ksf

Risa 3D Label Elevation (ft) Length (in) Diameter (in) Model Type Height (in) Width (in) Depth (in) Weight (lbs)

M1 82 126 2.375 JMA MX08FR0665-21 Antenna 72 20 8 82.5

FUJITSU TA08025-B604 RRU, TMA, Etc. 14.9 15.7 7.8 63.9

FUJITSU TA08025-B605 RRU, TMA, Etc. 14.9 15.7 9 74.95

RAYCAP RDIDC-9181-PF-48 RRU, TMA, Etc. 18.98 14.39 8.15 21.82

Mounting Pipes (Orientation Drawn Top-Down)

Mount Analysis Loading Calculations

Appurtenances

Basic Parameters Wind Parameters

ft, ASCE Hazard Tool

*Note for Rooftop Structures greater 

than 50', unobstructed for 90 deg and 

protruding 50' above surrounding 

buildings Ks must be calculated. 

Loads and Equipment



MAT_v1.4.xlsm

Pipe Mount Antenna Quantity Orientation (deg) Front Exposed (%) Side Exposed (%) Type Height (in) Width (in) Depth (in) Weight (lbs) Front CaAa (ft2
) Side CaAa (ft2

) Front FA (kips) Side FA (kips) Top % Bottom %

M1 JMA MX08FR0665-21 1 0 100.0% 100.0% Antenna 72.000 20.000 8.000 82.500 12.489 5.867 0.245 0.115 17.0% 60.0%

M1 FUJITSU TA08025-B604 1 90 100.0% 100.0% RRU, TMA, Etc. 14.900 15.700 7.800 63.900 1.949 0.969 0.019 0.038 75.0% 75.0%

M1 FUJITSU TA08025-B605 1 90 100.0% 100.0% RRU, TMA, Etc. 14.900 15.700 9.000 74.950 1.949 1.118 0.022 0.038 75.0% 75.0%

M1 RAYCAP RDIDC-9181-PF-48 1 90 100.0% 100.0% RRU, TMA, Etc. 18.980 14.390 8.150 21.820 2.276 1.289 0.025 0.045 90.0% 90.0%

M1

M1

Appurtenances
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BOHVN00119B

BENDING

Apr 29, 2022 at 3:43 PM

BOHVN00119B.r3d
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Member Code Checks Displayed (Enveloped)
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SHEAR CHECK

Apr 29, 2022 at 3:43 PM
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Apr 29, 2022 at 3:43 PM

BOHVN00119B.r3d
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-.041k

-.025k

-.123k

Y

XZ

Loads: BLC 3, Full Wind Antenna (0 Deg)       
Envelope Only Solution



Company : NEXIUS Apr 29, 2022
6:18 PMDesigner : GG

Job Number : BOHVN00119B Checked By: JDP
Model Name : BOHVN00119B

Hot Rolled Steel Properties
Label E [ksi] G [ksi] Nu Therm (/1E...Density[k/ft... Yield[ksi] Ry Fu[ksi] Rt

1 A992 29000 11154 .3 .65 .49 50 1.1 65 1.1
2 A36 Gr.36 29000 11154 .3 .65 .49 36 1.5 58 1.2
3 A572 Gr.50 29000 11154 .3 .65 .49 50 1.1 65 1.1
4 A500 Gr.B RND 29000 11154 .3 .65 .527 42 1.4 58 1.3
5 A500 Gr.B Rect 29000 11154 .3 .65 .527 46 1.4 58 1.3
6 A53 Gr.B 29000 11154 .3 .65 .49 35 1.6 60 1.2
7 A1085 29000 11154 .3 .65 .49 50 1.25 65 1.15
8 A913 Gr.65 29000 11154 .3 .65 .49 65 1.1 80 1.1
9 A500 Gr.C 29000 11154 .3 .65 .49 46 1.4 62 1.3

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

1 Mount Pipe 2.375"x0.120" Column Pipe A500 Gr.C Typical .852 .545 .545 1.091

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

1 N2 Reaction Reaction Reaction Reaction Reaction Reaction
2 N6 Reaction Reaction Reaction Reaction Reaction Reaction

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

1 M1 Mount Pipe 10.5 Lateral

Joint Loads and Enforced Displacements (BLC 42 : Man 1 (500 lbs))
Joint Label L,D,M Direction Magnitude[(k,k-ft), (in,rad), (k*s^2/ft...

1 N1 L Y 0

Joint Loads and Enforced Displacements (BLC 43 : Man 2 (500 lbs))
Joint Label L,D,M Direction Magnitude[(k,k-ft), (in,rad), (k*s^2/ft...

1 N1 L Y 0

Joint Loads and Enforced Displacements (BLC 44 : Man 3 (500 lbs))
Joint Label L,D,M Direction Magnitude[(k,k-ft), (in,rad), (k*s^2/ft...

1 N1 L Y 0

Joint Loads and Enforced Displacements (BLC 45 : Man 4 (250 lbs))
Joint Label L,D,M Direction Magnitude[(k,k-ft), (in,rad), (k*s^2/ft...

1 N1 L Y 0

Joint Loads and Enforced Displacements (BLC 46 : Man 5 (250 lbs))
Joint Label L,D,M Direction Magnitude[(k,k-ft), (in,rad), (k*s^2/ft...

1 N1 L Y 0

Joint Loads and Enforced Displacements (BLC 47 : Man 6 (250 lbs))
Joint Label L,D,M Direction Magnitude[(k,k-ft), (in,rad), (k*s^2/ft...

1 N1 L Y 0
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Company : NEXIUS Apr 29, 2022
6:18 PMDesigner : GG

Job Number : BOHVN00119B Checked By: JDP
Model Name : BOHVN00119B

Member Point Loads (BLC 1 : Dead)
Member Label Direction Magnitude[k,k-ft] Location[ft,%]

1 M1 Y -.041 %17
2 M1 Y -.064 %75
3 M1 Y -.075 %75
4 M1 Y -.022 %90
5 M1 Y -.041 %60

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

1 M1 Y -.14 %17
2 M1 Y -.048 %75
3 M1 Y -.049 %75
4 M1 Y -.058 %90
5 M1 Y -.14 %60

Member Point Loads (BLC 3 : Full Wind Antenna (0 Deg))
Member Label Direction Magnitude[k,k-ft] Location[ft,%]

1 M1 Z -.123 %17
2 M1 Z -.019 %75
3 M1 Z -.022 %75
4 M1 Z -.025 %90
5 M1 Z -.123 %60

Member Point Loads (BLC 4 : Full Wind Antenna (30 Deg))
Member Label Direction Magnitude[k,k-ft] Location[ft,%]

1 M1 Z -.092 %17
2 M1 Z -.021 %75
3 M1 Z -.023 %75
4 M1 Z -.026 %90
5 M1 Z -.092 %60
6 M1 X .053 %17
7 M1 X .012 %75
8 M1 X .013 %75
9 M1 X .015 %90
10 M1 X .053 %60

Member Point Loads (BLC 5 : Full Wind Antenna (60 Deg))
Member Label Direction Magnitude[k,k-ft] Location[ft,%]

1 M1 Z -.037 %17
2 M1 Z -.017 %75
3 M1 Z -.017 %75
4 M1 Z -.02 %90
5 M1 Z -.037 %60
6 M1 X .064 %17
7 M1 X .029 %75
8 M1 X .03 %75
9 M1 X .034 %90
10 M1 X .064 %60

Member Point Loads (BLC 6 : Full Wind Antenna (90 Deg))
Member Label Direction Magnitude[k,k-ft] Location[ft,%]

1 M1 Z 0 %17
2 M1 Z 0 %75
3 M1 Z 0 %75
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Company : NEXIUS Apr 29, 2022
6:18 PMDesigner : GG

Job Number : BOHVN00119B Checked By: JDP
Model Name : BOHVN00119B

Member Point Loads (BLC 6 : Full Wind Antenna (90 Deg)) (Continued)
Member Label Direction Magnitude[k,k-ft] Location[ft,%]

4 M1 Z 0 %90
5 M1 Z 0 %60
6 M1 X .058 %17
7 M1 X .038 %75
8 M1 X .038 %75
9 M1 X .045 %90
10 M1 X .058 %60

Member Point Loads (BLC 7 : Full Wind Antenna (120 Deg))
Member Label Direction Magnitude[k,k-ft] Location[ft,%]

1 M1 Z .037 %17
2 M1 Z .017 %75
3 M1 Z .017 %75
4 M1 Z .02 %90
5 M1 Z .037 %60
6 M1 X .064 %17
7 M1 X .029 %75
8 M1 X .03 %75
9 M1 X .034 %90
10 M1 X .064 %60

Member Point Loads (BLC 8 : Full Wind Antenna (150 Deg))
Member Label Direction Magnitude[k,k-ft] Location[ft,%]

1 M1 Z .092 %17
2 M1 Z .021 %75
3 M1 Z .023 %75
4 M1 Z .026 %90
5 M1 Z .092 %60
6 M1 X .053 %17
7 M1 X .012 %75
8 M1 X .013 %75
9 M1 X .015 %90
10 M1 X .053 %60

Member Point Loads (BLC 15 : Ice Wind Antenna (0 Deg))
Member Label Direction Magnitude[k,k-ft] Location[ft,%]

1 M1 Z -.043 %17
2 M1 Z -.01 %75
3 M1 Z -.011 %75
4 M1 Z -.012 %90
5 M1 Z -.043 %60

Member Point Loads (BLC 16 : Ice Wind Antenna (30 Deg))
Member Label Direction Magnitude[k,k-ft] Location[ft,%]

1 M1 Z -.033 %17
2 M1 Z -.01 %75
3 M1 Z -.01 %75
4 M1 Z -.012 %90
5 M1 Z -.033 %60
6 M1 X .019 %17
7 M1 X .006 %75
8 M1 X .006 %75
9 M1 X .007 %90
10 M1 X .019 %60
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Company : NEXIUS Apr 29, 2022
6:18 PMDesigner : GG

Job Number : BOHVN00119B Checked By: JDP
Model Name : BOHVN00119B

Member Point Loads (BLC 17 : Ice Wind Antenna (60 Deg))
Member Label Direction Magnitude[k,k-ft] Location[ft,%]

1 M1 Z -.014 %17
2 M1 Z -.007 %75
3 M1 Z -.007 %75
4 M1 Z -.008 %90
5 M1 Z -.014 %60
6 M1 X .024 %17
7 M1 X .013 %75
8 M1 X .013 %75
9 M1 X .015 %90
10 M1 X .024 %60

Member Point Loads (BLC 18 : Ice Wind Antenna (90 Deg))
Member Label Direction Magnitude[k,k-ft] Location[ft,%]

1 M1 Z 0 %17
2 M1 Z 0 %75
3 M1 Z 0 %75
4 M1 Z 0 %90
5 M1 Z 0 %60
6 M1 X .023 %17
7 M1 X .016 %75
8 M1 X .016 %75
9 M1 X .019 %90
10 M1 X .023 %60

Member Point Loads (BLC 19 : Ice Wind Antenna (120 Deg))
Member Label Direction Magnitude[k,k-ft] Location[ft,%]

1 M1 Z .014 %17
2 M1 Z .007 %75
3 M1 Z .007 %75
4 M1 Z .008 %90
5 M1 Z .014 %60
6 M1 X .024 %17
7 M1 X .013 %75
8 M1 X .013 %75
9 M1 X .015 %90
10 M1 X .024 %60

Member Point Loads (BLC 20 : Ice Wind Antenna (150 Deg))
Member Label Direction Magnitude[k,k-ft] Location[ft,%]

1 M1 Z .033 %17
2 M1 Z .01 %75
3 M1 Z .01 %75
4 M1 Z .012 %90
5 M1 Z .033 %60
6 M1 X .019 %17
7 M1 X .006 %75
8 M1 X .006 %75
9 M1 X .007 %90
10 M1 X .019 %60

Member Point Loads (BLC 27 : Seismic Antenna (0 Deg))
Member Label Direction Magnitude[k,k-ft] Location[ft,%]

1 M1 Z -.008 %38.5
2 M1 Z -.006 %75
3 M1 Z -.008 %75
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Company : NEXIUS Apr 29, 2022
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Member Point Loads (BLC 27 : Seismic Antenna (0 Deg)) (Continued)
Member Label Direction Magnitude[k,k-ft] Location[ft,%]

4 M1 Z -.002 %90

Member Point Loads (BLC 28 : Seismic Antenna (90 Deg))
Member Label Direction Magnitude[k,k-ft] Location[ft,%]

1 M1 X .008 %38.5
2 M1 X .006 %75
3 M1 X .008 %75
4 M1 X .002 %90

Member Point Loads (BLC 41 : Seismic Vertical Antennas)
Member Label Direction Magnitude[k,k-ft] Location[ft,%]

1 M1 Y -.017 %38.5
2 M1 Y -.013 %75
3 M1 Y -.015 %75
4 M1 Y -.004 %90

Member Area Loads 
Joint A Joint B Joint C Joint D Direction Distribution Magnitude[ksf]

No Data to Print ...

Basic Load Cases
BLC Description Category X Gravity Y Gravity Z Gravity Joint Point Distributed Area(Me... Surface(P...

1 Dead None -1 5
2 Ice Dead None 5 3
3 Full Wind Antenna (0 ... None 5
4 Full Wind Antenna (3... None 10
5 Full Wind Antenna (6... None 10
6 Full Wind Antenna (9... None 10
7 Full Wind Antenna (1... None 10
8 Full Wind Antenna (1... None 10
9 Full Wind Members (0... None 3
10 Full Wind Members (3... None 3
11 Full Wind Members (6... None 3
12 Full Wind Members (9... None 3
13 Full Wind Members (1... None 3
14 Full Wind Members (1... None 3
15 Ice Wind Antenna (0 ... None 5
16 Ice Wind Antenna (30... None 10
17 Ice Wind Antenna (60... None 10
18 Ice Wind Antenna (90... None 10
19 Ice Wind Antenna (12... None 10
20 Ice Wind Antenna (15... None 10
21 Ice Wind Members (0 ... None 7
22 Ice Wind Members (3... None 7
23 Ice Wind Members (6... None 7
24 Ice Wind Members (9... None 7
25 Ice Wind Members (1... None 7
26 Ice Wind Members (1... None 7
27 Seismic Antenna (0 D... None 4
28 Seismic Antenna (90 ... None 4
29 Seismic Members (0 ... None -.04 -.101
30 Seismic Members (30... None .05 -.04 -.087
31 Seismic Members (60... None .087 -.04 -.05
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Basic Load Cases (Continued)
BLC Description Category X Gravity Y Gravity Z Gravity Joint Point Distributed Area(Me... Surface(P...

32 Seismic Members (90... None .101 -.04
33 Seismic Members (12... None .087 -.04 .05
34 Seismic Members (15... None .05 -.04 .087
35 Seismic Members (18... None -.04 .101
36 Seismic Members (21... None -.05 -.04 .087
37 Seismic Members (24... None -.087 -.04 .05
38 Seismic Members (27... None -.101 -.04
39 Seismic Members (30... None -.087 -.04 -.05
40 Seismic Members (33... None -.05 -.04 -.087
41 Seismic Vertical Ante... None 4
42 Man 1 (500 lbs) None 1
43 Man 2 (500 lbs) None 1
44 Man 3 (500 lbs) None 1
45 Man 4 (250 lbs) None 1
46 Man 5 (250 lbs) None 1
47 Man 6 (250 lbs) None 1

Load Combinations
Description So...P... S... BLCFac...BLCFac...BLCFac...BLCFac...BLCFac...BLCFac...BLCFac...BLCFac...BLCFac...BLCFac...

1 1.4D Yes Y 1 1.4
2 1.2D + 1.6W 0° Yes Y 1 1.2 3 1.6 9 1.6
3 1.2D + 1.6W 30° Yes Y 1 1.2 4 1.6 10 1.6
4 1.2D + 1.6W 60° Yes Y 1 1.2 5 1.6 11 1.6
5 1.2D + 1.6W 90° Yes Y 1 1.2 6 1.6 12 1.6
6 1.2D + 1.6W 120° Yes Y 1 1.2 7 1.6 13 1.6
7 1.2D + 1.6W 150° Yes Y 1 1.2 8 1.6 14 1.6
8 1.2D + 1.6W 180° Yes Y 1 1.2 3 -1.6 9 -1.6
9 1.2D + 1.6W 210° Yes Y 1 1.2 4 -1.6 10 -1.6
10 1.2D + 1.6W 240° Yes Y 1 1.2 5 -1.6 11 -1.6
11 1.2D + 1.6W 270° Yes Y 1 1.2 6 -1.6 12 -1.6
12 1.2D + 1.6W 300° Yes Y 1 1.2 7 -1.6 13 -1.6
13 1.2D + 1.6W 330° Yes Y 1 1.2 8 -1.6 14 -1.6
14 1.2D + 1.0Di + 1.0Wi ...Yes Y 1 1.2 2 1 15 1 21 1
15 1.2D + 1.0Di + 1.0Wi ...Yes Y 1 1.2 2 1 16 1 22 1
16 1.2D + 1.0Di + 1.0Wi ...Yes Y 1 1.2 2 1 17 1 23 1
17 1.2D + 1.0Di + 1.0Wi ...Yes Y 1 1.2 2 1 18 1 24 1
18 1.2D + 1.0Di + 1.0Wi ...Yes Y 1 1.2 2 1 19 1 25 1
19 1.2D + 1.0Di + 1.0Wi ...Yes Y 1 1.2 2 1 20 1 26 1
20 1.2D + 1.0Di + 1.0Wi ...Yes Y 1 1.2 2 1 15 -1 21 -1
21 1.2D + 1.0Di + 1.0Wi ...Yes Y 1 1.2 2 1 16 -1 22 -1
22 1.2D + 1.0Di + 1.0Wi ...Yes Y 1 1.2 2 1 17 -1 23 -1
23 1.2D + 1.0Di + 1.0Wi ...Yes Y 1 1.2 2 1 18 -1 24 -1
24 1.2D + 1.0Di + 1.0Wi ...Yes Y 1 1.2 2 1 19 -1 25 -1
25 1.2D + 1.0Di + 1.0Wi ...Yes Y 1 1.2 2 1 20 -1 26 -1
26 1.2D + 1.5Lm_1 + 1.0...Yes Y 1 1.2 3 .094 9 .094 42 1.5
27 1.2D + 1.5Lm_1 + 1.0...Yes Y 1 1.2 4 .094 10 .094 42 1.5
28 1.2D + 1.5Lm_1 + 1.0...Yes Y 1 1.2 5 .094 11 .094 42 1.5
29 1.2D + 1.5Lm_1 + 1.0...Yes Y 1 1.2 6 .094 12 .094 42 1.5
30 1.2D + 1.5Lm_1 + 1.0...Yes Y 1 1.2 7 .094 13 .094 42 1.5
31 1.2D + 1.5Lm_1 + 1.0...Yes Y 1 1.2 8 .094 14 .094 42 1.5
32 1.2D + 1.5Lm_1 + 1.0...Yes Y 1 1.2 3 -.094 9 -.094 42 1.5
33 1.2D + 1.5Lm_1 + 1.0...Yes Y 1 1.2 4 -.094 10 -.094 42 1.5
34 1.2D + 1.5Lm_1 + 1.0...Yes Y 1 1.2 5 -.094 11 -.094 42 1.5
35 1.2D + 1.5Lm_1 + 1.0...Yes Y 1 1.2 6 -.094 12 -.094 42 1.5
36 1.2D + 1.5Lm_1 + 1.0...Yes Y 1 1.2 7 -.094 13 -.094 42 1.5
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Load Combinations (Continued)
Description So...P... S... BLCFac...BLCFac...BLCFac...BLCFac...BLCFac...BLCFac...BLCFac...BLCFac...BLCFac...BLCFac...

37 1.2D + 1.5Lm_1 + 1.0...Yes Y 1 1.2 8 -.094 14 -.094 42 1.5
38 1.2D + 1.5Lm_2 + 1.0...Yes Y 1 1.2 3 .094 9 .094 43 1.5
39 1.2D + 1.5Lm_2 + 1.0...Yes Y 1 1.2 4 .094 10 .094 43 1.5
40 1.2D + 1.5Lm_2 + 1.0...Yes Y 1 1.2 5 .094 11 .094 43 1.5
41 1.2D + 1.5Lm_2 + 1.0...Yes Y 1 1.2 6 .094 12 .094 43 1.5
42 1.2D + 1.5Lm_2 + 1.0...Yes Y 1 1.2 7 .094 13 .094 43 1.5
43 1.2D + 1.5Lm_2 + 1.0...Yes Y 1 1.2 8 .094 14 .094 43 1.5
44 1.2D + 1.5Lm_2 + 1.0...Yes Y 1 1.2 3 -.094 9 -.094 43 1.5
45 1.2D + 1.5Lm_2 + 1.0...Yes Y 1 1.2 4 -.094 10 -.094 43 1.5
46 1.2D + 1.5Lm_2 + 1.0...Yes Y 1 1.2 5 -.094 11 -.094 43 1.5
47 1.2D + 1.5Lm_2 + 1.0...Yes Y 1 1.2 6 -.094 12 -.094 43 1.5
48 1.2D + 1.5Lm_2 + 1.0...Yes Y 1 1.2 7 -.094 13 -.094 43 1.5
49 1.2D + 1.5Lm_2 + 1.0...Yes Y 1 1.2 8 -.094 14 -.094 43 1.5
50 1.2D + 1.5Lm_3 + 1.0...Yes Y 1 1.2 3 .094 9 .094 44 1.5
51 1.2D + 1.5Lm_3 + 1.0...Yes Y 1 1.2 4 .094 10 .094 44 1.5
52 1.2D + 1.5Lm_3 + 1.0...Yes Y 1 1.2 5 .094 11 .094 44 1.5
53 1.2D + 1.5Lm_3 + 1.0...Yes Y 1 1.2 6 .094 12 .094 44 1.5
54 1.2D + 1.5Lm_3 + 1.0...Yes Y 1 1.2 7 .094 13 .094 44 1.5
55 1.2D + 1.5Lm_3 + 1.0...Yes Y 1 1.2 8 .094 14 .094 44 1.5
56 1.2D + 1.5Lm_3 + 1.0...Yes Y 1 1.2 3 -.094 9 -.094 44 1.5
57 1.2D + 1.5Lm_3 + 1.0...Yes Y 1 1.2 4 -.094 10 -.094 44 1.5
58 1.2D + 1.5Lm_3 + 1.0...Yes Y 1 1.2 5 -.094 11 -.094 44 1.5
59 1.2D + 1.5Lm_3 + 1.0...Yes Y 1 1.2 6 -.094 12 -.094 44 1.5
60 1.2D + 1.5Lm_3 + 1.0...Yes Y 1 1.2 7 -.094 13 -.094 44 1.5
61 1.2D + 1.5Lm_3 + 1.0...Yes Y 1 1.2 8 -.094 14 -.094 44 1.5
62 1.2D + 1.5Lv_1  0° Yes Y 1 1.2 45 1.5
63 1.2D + 1.5Lv_1  30° Yes Y 1 1.2 45 1.5
64 1.2D + 1.5Lv_1  60° Yes Y 1 1.2 45 1.5
65 1.2D + 1.5Lv_1  90° Yes Y 1 1.2 45 1.5
66 1.2D + 1.5Lv_1  120° Yes Y 1 1.2 45 1.5
67 1.2D + 1.5Lv_1  150° Yes Y 1 1.2 45 1.5
68 1.2D + 1.5Lv_1  180° Yes Y 1 1.2 45 1.5
69 1.2D + 1.5Lv_1  210° Yes Y 1 1.2 45 1.5
70 1.2D + 1.5Lv_1  240° Yes Y 1 1.2 45 1.5
71 1.2D + 1.5Lv_1  270° Yes Y 1 1.2 45 1.5
72 1.2D + 1.5Lv_1  300° Yes Y 1 1.2 45 1.5
73 1.2D + 1.5Lv_1  330° Yes Y 1 1.2 45 1.5
74 1.2D + 1.5Lv_2  0° Yes Y 1 1.2 46 1.5
75 1.2D + 1.5Lv_2  30° Yes Y 1 1.2 46 1.5
76 1.2D + 1.5Lv_2  60° Yes Y 1 1.2 46 1.5
77 1.2D + 1.5Lv_2  90° Yes Y 1 1.2 46 1.5
78 1.2D + 1.5Lv_2  120° Yes Y 1 1.2 46 1.5
79 1.2D + 1.5Lv_2  150° Yes Y 1 1.2 46 1.5
80 1.2D + 1.5Lv_2  180° Yes Y 1 1.2 46 1.5
81 1.2D + 1.5Lv_2  210° Yes Y 1 1.2 46 1.5
82 1.2D + 1.5Lv_2  240° Yes Y 1 1.2 46 1.5
83 1.2D + 1.5Lv_2  270° Yes Y 1 1.2 46 1.5
84 1.2D + 1.5Lv_2  300° Yes Y 1 1.2 46 1.5
85 1.2D + 1.5Lv_2  330° Yes Y 1 1.2 46 1.5
86 1.2D + 1.5Lv_3  0° Yes Y 1 1.2 47 1.5
87 1.2D + 1.5Lv_3  30° Yes Y 1 1.2 47 1.5
88 1.2D + 1.5Lv_3  60° Yes Y 1 1.2 47 1.5
89 1.2D + 1.5Lv_3  90° Yes Y 1 1.2 47 1.5
90 1.2D + 1.5Lv_3  120° Yes Y 1 1.2 47 1.5
91 1.2D + 1.5Lv_3  150° Yes Y 1 1.2 47 1.5
92 1.2D + 1.5Lv_3  180° Yes Y 1 1.2 47 1.5
93 1.2D + 1.5Lv_3  210° Yes Y 1 1.2 47 1.5
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Load Combinations (Continued)
Description So...P... S... BLCFac...BLCFac...BLCFac...BLCFac...BLCFac...BLCFac...BLCFac...BLCFac...BLCFac...BLCFac...

94 1.2D + 1.5Lv_3  240° Yes Y 1 1.2 47 1.5
95 1.2D + 1.5Lv_3  270° Yes Y 1 1.2 47 1.5
96 1.2D + 1.5Lv_3  300° Yes Y 1 1.2 47 1.5
97 1.2D + 1.5Lv_3  330° Yes Y 1 1.2 47 1.5
98 1.2D + 1.0EV +1.0 E... Yes Y 1 1.2 27 1 28 29 1 41 1
99 1.2D + 1.0EV +1.0 E... Yes Y 1 1.2 27 .866 28 .5 30 1 41 1
100 1.2D + 1.0EV +1.0 E... Yes Y 1 1.2 27 .5 28 .866 31 1 41 1
101 1.2D + 1.0EV +1.0 E... Yes Y 1 1.2 27 28 1 32 1 41 1
102 1.2D + 1.0EV +1.0 E... Yes Y 1 1.2 27 -.5 28 .866 33 1 41 1
103 1.2D + 1.0EV +1.0 E... Yes Y 1 1.2 27 -.866 28 .5 34 1 41 1
104 1.2D + 1.0EV +1.0 E... Yes Y 1 1.2 27 -1 28 35 1 41 1
105 1.2D + 1.0EV +1.0 E... Yes Y 1 1.2 27 -.866 28 -.5 36 1 41 1
106 1.2D + 1.0EV +1.0 E... Yes Y 1 1.2 27 -.5 28 -.866 37 1 41 1
107 1.2D + 1.0EV +1.0 E... Yes Y 1 1.2 27 28 -1 38 1 41 1
108 1.2D + 1.0EV +1.0 E... Yes Y 1 1.2 27 .5 28 -.866 39 1 41 1
109 1.2D + 1.0EV +1.0 E... Yes Y 1 1.2 27 .866 28 -.5 40 1 41 1

Envelope Joint Reactions
Joint X [k] LC Y [k] LC Z [k] LC MX [k-ft] LC MY [k-ft] LC MZ [k-ft] LC

1 N2 max .334 11 .559 25 .311 2 .307 8 .056 11 .575 11
2 min -.334 5 .263 2 -.311 8 -.395 2 -.056 5 -.575 5
3 N6 max .131 12 .205 25 .211 2 .259 2 .022 12 .149 6
4 min -.131 4 .065 6 -.211 8 -.28 8 -.022 4 -.149 10
5 Totals: max .463 11 .764 25 .522 2
6 min -.463 5 .328 2 -.522 8

Envelope AISC 14th(360-10): LRFD Steel Code Checks
Member Shape Code C... Loc[ft] LC Shear ... Loc[ft] Dir LC phi*Pnc [k] phi*Pnt [k] phi*Mn y-...phi*Mn z-... Cb Eqn

1 M1 2.375"x0.120" .276 6.016 11 .030 6.016 11 7.755 35.273 2.115 2.115 3.... H1-1b
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