
 
 

 
QC Development 

PO Box 916 
Storrs, CT  06268 

860-670-9068 
Mark.Roberts@QCDevelopment.net 

 
March 26, 2021 
 
Melanie A. Bachman 
Executive Director 
Connecticut Siting Council 
10 Franklin Square 
New Britain, CT 06051 
 
Notice of Exempt Modification – New Cingular Wireless PCS, LLC (AT&T) – CT5317 
1 Circular Avenue, Hamden, CT  06514  
N 41.34689190 
W 72.93409890 
 
Dear Ms. Bachman: 

 AT&T currently maintains three (3) antennas at 39-feet above ground level (AGL) on the 
existing Rooftop Flagpole at 1 Circular Avenue, Hamden, CT. The property is owned by Chima 
Enterprise, Inc..  This modification replaces EM-CING-062-191028 due to a change in the 
proposed tower loading.  AT&T now intends to swap the (3) existing Kathrein 80010798 antennas 
for (3) Kathrein 800372991 antennas.  The existing 28” canister will remain, and the antennas will be 
installed at the 39-foot level.  AT&T also intends to remove (3) Ericsson RRUS-11 and (3) RRUS-
12/A2 Remote Radio Units (RRU) and install (3) Ericsson 4449 B5/B12, (3) 4415 B25 and (3) 4415 
B30 RRUs. The new RRUs will all be installed on the existing support frame at rooftop level.  This 
modification/proposal includes B2, B5, and B12 hardware that is both 4G (LTE) and 5GNR 
capable through remote software configuration and either or both services may be turned on or off 
at various times.   

Please accept this letter as notification pursuant to Regulations of Connecticut State Agencies § 16-
50j-73, for construction that constitutes an exempt modification pursuant to R.C.S.A. § 16-50j- 
72(b)(2). In accordance with R.C.S.A. § 16-50j-73, a copy of this letter is being sent to The 
Honorable Curt B. Leng, Mayor of the Town of Hamden, and to the Hamden Planning and Zoning 





 
 

Power Density 

Existing Loading on Tower      

Carrier 
# of 

Channels 
ERP/Ch 

(W) 

Antenna 
Centerline 
Height (ft) 

Power 
Density 

(mW/cm^2) 

Freq. 
Band 

(MHz**) 

 Limit 
S (mW 
/cm^2) %MPE 

Other Carriers*             0% 
AT&T UMTS 2 809 39 0.5343 850 0.5667 9.43% 
AT&T UMTS 1 398 39 0.1314 1900 1.0000 1.31% 
AT&T LTE 1 1476 39 0.4874 737 0.4913 9.92% 
AT&T LTE 2 1067 39 0.7047 1900 1.0000 7.05% 
AT&T LTE 1 2421 39 0.7995 1900 1.0000 7.99% 
Site Total             35.71% 
*Per CSC Records (available upon request, includes calculation formulas)   
** If a range of frequencies are used, such as 880-894, enter the lowest value, i.e. 880  
        
        

Proposed Loading on Tower      

Carrier 
# of 

Channels 
ERP/Ch 

(W) 

Antenna 
Centerline 
Height (ft) 

Power 
Density 

(mW/cm^2) 

Freq. 
Band 

(MHz**) 

 Limit 
S (mW 
/cm^2) %MPE 

Other Carriers*             0% 
AT&T UMTS 1 809 39 0.2672 850 0.5667 4.71% 
AT&T LTE 1 1476 39 0.4874 700 0.4667 10.44% 
AT&T LTE 1 1000 39 0.3302 850 0.5667 5.83% 
AT&T 5G 1 1000 39 0.3302 850 0.5667 5.83% 
AT&T LTE 2 4842 39 3.1979 1900 1.0000 31.98% 
AT&T LTE 1 1285 39 0.42443 2300 1.0000 4.24% 
Site Total             63.04% 
*Per CSC Records (available upon request, includes calculation formulas)  
** If a range of frequencies are used, such as 880-894, enter the lowest value, i.e. 880  
Note: Proposed Loading may also include corrections to certain Existing Loading values  

 



























                                                                                                      
 
SCOPE OF WORK: 
 
Hudson Design Group LLC (HDG) has been authorized by AT&T to conduct a structural 
evaluation of the structure supporting the proposed equipment located in the areas 
depicted in the latest HDG construction drawings. 
 
This report represents this office’s findings, conclusions and recommendations pertaining 
to the support of AT&T’s proposed antennas listed below. 
 
This office conducted an on-site visual survey of the above site on May 13, 2020. Attendees 
included Patrick Barrett (HDG – Field Technician). 
 
The following documents were used for our reference: 

 
 Structural Analysis Report prepared by Destek Engineering dated March 31, 2017. 

 
CONCLUSION SUMMARY:   
 
Based on our evaluation, we have determined that the existing structure IS CAPABLE of 
supporting the proposed equipment loading. 
 

 Member Stress Ratio Pass/Fail 

Roof Beam W16x31 77% PASS 

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

 
 Member Controlling Load Case Stress Ratio Pass/Fail 

Steel Frame (Existing)  1 LC7 51% PASS 

Unistrut Frame (Proposed) 8 LC2 30% PASS 

 
Based on our evaluation, we have determined that the existing connections ARE CAPABLE 
of supporting the proposed equipment loading. 
 

 Member Stress Ratio Pass/Fail 

Steel Frame Connection  3/4” Thru Bolts 4% PASS 

Unistrut Frame Connection 1/2" Thru Bolts 25% PASS 

 
HDG did not perform a condition assessment of the entire roof but did perform an 
inspection of the existing roof members and structural bearing walls below the area where 
the equipment is proposed to be located. 
 
 
 
 
 
 

 
*Reference documents attached. 



                                                                                                      
 
APPURTENANCE CONFIGURATION:   
 

Appurtenances Dimensions Weight **Elevation Mount 

(6) TMA2117F00V1-1 TMA’s 11.9”x9.9”x4.7” 26 lbs. - FRP Enclosure 

(12) CCI Pentaplexers 5PX-
0726-O 

19.0”x9.2”x1.8” 13 lbs. - Unistrut 

(1) DC6 Surge Arrestor 20.1”x18.2”x6.4” 44 lbs. - Unistrut 

(3) 800372991 Antennas 77.9”x14.9”x6.5” 75 lbs. 40’-0” FRP Enclosure 

(3) 4449 B5/B12 RRH’s 14.9”x13.2”x10.4” 73 lbs. - Unistrut 

(3) 4415 B25 RRH’s 16.5”x13.4”x5.9” 46 lbs. - Unistrut 

(3) 4415 B30 RRH’s 16.5”x13.4”x5.9” 46 lbs. - Unistrut 

(6) DBCT108F1V92-1 Diplexers 10.7”x6.8”x7.2” 29 lbs. - Unistrut 

(1) DC6 Surge Arrestor 20.1”x18.2”x6.4” 44 lbs. - Unistrut 

(1) DC12 Surge Arrestor 24.0”x24.0”x8.0” 57 lbs - Unistrut 

* Proposed equipment shown in bold. 
** Elevation to antenna centerline. 

 
DESIGN CRITERIA:   
 

International Building Code (IBC) 2015 with 2018 Connecticut State Building Code 
Amendments, and ASCE 7-10 (Minimum Design Loads for Buildings and Other Structures). 

Wind   

Reference Wind Speed: 125 mph (2018 CSBC Appendix N) 

Exposure Category: B (ASCE 7-10 Chapter 26) 

Risk Category: II (ASCE 7-10 Table 1.5-1) 

Snow   

Ground Snow, Pg: 30 (2018 CSBC Appendix N) 

Importance Factor (Is): 1.0 (ASCE 7-10 Table 1.5-2) 

Exposure Factor (Ce): 1.0 (Partially Exposed, Table 7-2) 

Thermal Factor (Ct): 1.0 (ASCE 7-10 Table 7-3) 

Flat Roof Snow Load: 21 psf (ASCE 7-10 Equation 7.3-1) 

Min. Flat Roof Snow Load: 30 psf  
EIA/TIA-222-H Structural Standards for Steel Antenna Towers and Antenna Supporting 
Structures 

Wind   

City/Town: Hamden  

County: New Haven  

Wind Load: 125 mph (TIA-222-H Figure B-2) 

Ice   

Design Ice Thickness (ti): 1.0 in (TIA-222-H Figure B-9) 

Structure Class: II (TIA-222-H Table 2-1) 

Importance Factor (Ii): 1.0 (TIA-222-H Table 2-3) 
Factored Thickness of Radial 
Ice (tiz): 

1.02 in (TIA-222-H Sec. 2.6.10) 



                                                                                                      
 
EXISTING ROOF CONSTRUCTION: 
 
The existing roof construction consists of a roofing membrane over rigid insulation over 
plywood sheathing over wood joists supported by steel beams and columns.  
 
The existing roof structure was not accessible during the inspection. If field conditions differ 
from what is assumed in this report, then the engineer of record is to be notified 
immediately. 

 
ANTENNA/TMA SUPPORT RECOMMENDATIONS: 
 
The new antennas and TMA’s are proposed to be mounted within the existing FRP 
enclosure on an existing pipe masts installed on the existing steel frame secured to the 
existing roof framing. 

 
RRH/SURGE ARRESTOR SUPPORT RECOMMENDATIONS: 
 
The new RRH’s and surge arrestors are proposed to be mounted on new Unistrut 
components secured to the existing steel frame secured to the existing roof framing. 

 
Limitations and Assumptions: 
 

1. Reference the latest HDG construction drawings for all the equipment locations 
and details. 

 

2. All detail requirements will be designed and furnished in the construction drawings. 
 

3. All structural members and their connections are assumed to be in good condition 
and are free from defects with no deterioration to its member capacities. 
 

4. HDG is not responsible for any modifications completed prior to and hereafter 
which HDG was not directly involved. 
 

5. All antennas, coax cables and waveguide cables are assumed to be properly 
installed and supported as per the manufacturer requirements. 
 

6. If field conditions differ from what is assumed in this report, then the engineer of 
record is to be notified as soon as possible. 
 

  



                                                                                                      
 
FIELD PHOTOS: 
 

 
 

Photo 1: Sample photo illustrating the existing FRP enclosure.   
 

 
 

Photo 2: Sample photo illustrating the existing RRH’s. 
 



                                                                                                      
 
FIELD PHOTOS (CONT.): 
 

 
 

Photo 3: Sample photo illustrating the existing antennas and TMA’s.  
 

 
 

Photo 4: Sample photo illustrating the existing equipment cabinets. 
 



                                                                                                      
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 

Antenna Mount 
Calculations 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Date:                     11/30/2020
Project Name:   HAMDEN-WHITNEYVILLE

Project No.:        CT5317       

Designed By:      CL          Checked By:  MSC       

Calculate Weight of Antenna Enclosure FRP

FRP Weight -  Cylinder

Height 14.67 ft
Diameter 2.33 ft
thickness 0.25 in
Volume 3831.225962 in3

FRP Weight 0.062 pci
Total weight = 237.5 lbs



Date:                     11/30/2020
Project Name:   HAMDEN-WHITNEYVILLE

Project No.:        CT5317       

Designed By:      CL          Checked By:  MSC       

Wind Analysis → Antenna Enclosure 

Reference Codes:

-2018 Connecticut State Building Code Amendments

-International Building Code 2015 (IBC 2015)

-Minimum Design Loads for Buildings and Other Structures (ASCE 7-10)

Structure Classification II (ASCE 7-10 Table 1.5-1)

Basic Wind Speed, V 125 mph (CT Building Code Appendix N)

Exposure Category B (ASCE 7-10 Section 26.7)

Height Above Ground Level, z 40 ft (Center of Enclosure)

Exposure Coefficient, Kz 0.76 (ASCE 7-10 Table 29-3.1)

Wind Directionality Coef., Kd 0.95 (ASCE 7-10 Table 26.6-1)

Topographic Factor, Kzt 1.00 (ASCE 7-10 Section 26.8.2)

Velocity Pressure, qz = 0.00256KzKztKdV2
(ASCE 7-10 Equation 29.3-1)

= 28.88 psf

Gust Factor, G 0.85 (ASCE 7-10 Section 26.9)

Enclosure Shape: Round

Net Force Coeficient, Cf 0.59 (ASCE 7-10 Figure 29.5-1)

Projected Area Normal to Wind, Af 34 ft2
(14.7 ft x 2.3 ft W)

Wind Force, F = qzGCfAf (ASCE 7-10 Equation 29.5-2)

= 493.60 lbs
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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
WL1 Wind Load Side 1 No WIND
WL2 Wind Load Side 2 No WIND
WL3 Wind Load Side 3 No WIND
WL4 Wind Load Side 4 No WIND
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

Concentrated forces on members
____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

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

--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
DL 12 y -0.038 0.50 No

y -0.038 1.00 No
y -0.038 1.50 No
y -0.038 5.50 No
y -0.038 6.00 No
y -0.038 6.50 No
y -0.026 8.00 No
y -0.026 8.00 No
y -0.026 8.00 No
y -0.026 9.00 No
y -0.026 9.00 No
y -0.026 9.00 No
y -0.119 0.50 No
y -0.119 9.00 No

WL1 12 z -0.247 0.00 No
z -0.247 9.00 No

WL2 12 x -0.247 0.00 No
x -0.247 9.00 No

WL3 12 z 0.247 0.00 No
z 0.247 9.00 No

WL4 12 x 0.247 0.00 No
x 0.247 9.00 No

--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
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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
WL1 Wind Load Side 1 No 0.00 0.00 0.00
WL2 Wind Load Side 2 No 0.00 0.00 0.00
WL3 Wind Load Side 3 No 0.00 0.00 0.00
WL4 Wind Load Side 4 No 0.00 0.00 0.00
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

Earthquake (Dynamic analysis only)
____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

Condition a/g Ang. Damp.
[Deg] [%]

--------------------------------------------------------------------------------------------------------------------------------------------------------
DL 0.00 0.00 0.00
WL1 0.00 0.00 0.00
WL2 0.00 0.00 0.00
WL3 0.00 0.00 0.00
WL4 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=1.4DL
LC2=1.2DL
LC3=1.2DL+0.5WL1
LC4=1.2DL+0.5WL2
LC5=1.2DL+0.5WL3
LC6=1.2DL+0.5WL4
LC7=1.2DL+WL1
LC8=1.2DL+WL2
LC9=1.2DL+WL3
LC10=1.2DL+WL4
LC11=0.9DL+WL1
LC12=0.9DL+WL2
LC13=0.9DL+WL3
LC14=0.9DL+WL4
LC15=0.9DL

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

HSS_SQR 4X4X1_4 7 LC7 at 0.00% 0.19 OK
8 LC7 at 0.00% 0.19 OK
9 LC9 at 0.00% 0.19 OK
10 LC9 at 0.00% 0.19 OK

------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
PIPE 6x0.280 12 LC10 at 100.00% 0.10 OK

------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
PIPE 8x0.322 11 LC10 at 100.00% 0.08 OK

------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
W 10X12 1 LC7 at 60.42% 0.51 With warnings

2 LC9 at 39.58% 0.51 With warnings
3 LC1 at 0.00% 0.00 OK
4 LC10 at 50.00% 0.11 OK
5 LC8 at 50.00% 0.11 OK
6 LC1 at 0.00% 0.00 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 13.50 0.00 0.00 0
3 0.00 0.00 2.00 0
4 13.50 0.00 2.00 0
5 0.00 3.583 0.00 0
6 13.50 3.583 0.00 0
7 0.00 3.583 2.00 0
8 13.50 3.583 2.00 0
9 -1.00 3.583 0.00 0
10 -1.00 3.583 2.00 0
11 14.50 3.583 0.00 0
12 14.50 3.583 2.00 0
13 8.25 3.583 0.00 0
14 8.25 3.583 2.00 0
15 5.25 3.583 0.00 0
16 5.25 3.583 2.00 0
17 6.75 3.583 1.00 0
18 6.75 6.583 1.00 0
19 6.75 16.253 1.00 0
20 6.75 7.083 1.00 0
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
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Restraints
____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

Node TX TY TZ RX RY RZ

------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
1 1 1 1 0 0 0
2 1 1 1 0 0 0
3 1 1 1 0 0 0
4 1 1 1 0 0 0
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

Members
____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

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

------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
1 9 11 W 10X12 A992 Gr50 0.00 0.00 0.00
2 10 12 W 10X12 A992 Gr50 0.00 0.00 0.00
3 6 8 W 10X12 A992 Gr50 0.00 0.00 0.00
4 13 14 W 10X12 A992 Gr50 0.00 0.00 0.00
5 15 16 W 10X12 A992 Gr50 0.00 0.00 0.00
6 5 7 W 10X12 A992 Gr50 0.00 0.00 0.00
7 5 1 HSS_SQR 4X4X1_4 A500 GrB rectangular 0.00 0.00 0.00
8 6 2 HSS_SQR 4X4X1_4 A500 GrB rectangular 0.00 0.00 0.00
9 7 3 HSS_SQR 4X4X1_4 A500 GrB rectangular 0.00 0.00 0.00
10 8 4 HSS_SQR 4X4X1_4 A500 GrB rectangular 0.00 0.00 0.00
11 18 17 PIPE 8x0.322 A53 GrB 0.00 0.00 0.00
12 19 18 PIPE 6x0.280 A53 GrB 0.00 0.00 0.00
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

Rigid end offsets
____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

Member DJX DJY DJZ DKX DKY DKZ
[in] [in] [in] [in] [in] [in]

----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
1 0.00 -5.00 0.00 0.00 -5.00 0.00
2 0.00 -5.00 0.00 0.00 -5.00 0.00
3 0.00 -5.00 0.00 0.00 -5.00 0.00
4 0.00 -5.00 0.00 0.00 -5.00 0.00
5 0.00 -5.00 0.00 0.00 -5.00 0.00
6 0.00 -5.00 0.00 0.00 -5.00 0.00
7 0.00 -10.00 0.00 0.00 0.00 0.00
8 0.00 -10.00 0.00 0.00 0.00 0.00
9 0.00 -10.00 0.00 0.00 0.00 0.00
10 0.00 -10.00 0.00 0.00 0.00 0.00
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

Hinges
____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

                                              Node-J                                                                                        Node-K                                            
Member M33 M22 V3 V2 M33 M22 V3 V2 TOR AXL Axial rigidity

----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
3 1 1 0 0 1 1 0 0 0 0 Full
4 1 1 0 0 1 1 0 0 0 0 Full
5 1 1 0 0 1 1 0 0 0 0 Full
6 1 1 0 0 1 1 0 0 0 0 Full
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----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

Shells
____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

Shell Description Material Thickness Center of gravity Area N1, N2, ..., Nn
[in] [ft] [ft2]

------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
1 A36 1.00 (6.75, 3.58, 1.00) 6.00 15, 13, 14, 16
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
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Analysis result

Reactions
____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

Direction of positive forces and moments

                                                              Forces [Kip]                                                                                                            Moments [Kip*ft]                                              
Node FX FY FZ MX MY MZ
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Condition  DL=Dead Load
1 0.18094 0.42747 0.00000 0.00000 0.00000 0.00000
3 0.18094 0.42747 0.00000 0.00000 0.00000 0.00000
2 -0.18094 0.42747 0.00000 0.00000 0.00000 0.00000
4 -0.18094 0.42747 0.00000 0.00000 0.00000 0.00000
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SUM 0.00000 1.70989 0.00000 0.00000 0.00000 0.00000

Condition  WL1=Wind Load Side 1
1 0.76344 1.45148 0.12350 0.00000 0.00000 0.00000
3 -0.76344 -1.45148 0.12350 0.00000 0.00000 0.00000
2 -0.76345 1.45149 0.12350 0.00000 0.00000 0.00000
4 0.76345 -1.45149 0.12350 0.00000 0.00000 0.00000
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SUM 0.00000 0.00000 0.49399 0.00000 0.00000 0.00000

Condition  WL2=Wind Load Side 2
1 0.12350 0.21504 0.00000 0.00000 0.00000 0.00000
3 0.12350 0.21504 0.00000 0.00000 0.00000 0.00000
2 0.12350 -0.21504 0.00000 0.00000 0.00000 0.00000
4 0.12350 -0.21504 0.00000 0.00000 0.00000 0.00000
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SUM 0.49400 0.00000 0.00000 0.00000 0.00000 0.00000

Condition  WL3=Wind Load Side 3
1 -0.76345 -1.45148 -0.12350 0.00000 0.00000 0.00000
3 0.76345 1.45148 -0.12350 0.00000 0.00000 0.00000
2 0.76344 -1.45148 -0.12350 0.00000 0.00000 0.00000
4 -0.76344 1.45148 -0.12350 0.00000 0.00000 0.00000
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SUM 0.00000 0.00000 -0.49398 0.00000 0.00000 0.00000
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Condition  WL4=Wind Load Side 4
1 -0.12350 -0.21504 0.00000 0.00000 0.00000 0.00000
3 -0.12350 -0.21504 0.00000 0.00000 0.00000 0.00000
2 -0.12350 0.21504 0.00000 0.00000 0.00000 0.00000
4 -0.12350 0.21504 0.00000 0.00000 0.00000 0.00000
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SUM -0.49400 0.00000 0.00000 0.00000 0.00000 0.00000

Condition  LC1=1.4DL
1 0.25332 0.59846 0.00000 0.00000 0.00000 0.00000
3 0.25332 0.59846 0.00000 0.00000 0.00000 0.00000
2 -0.25332 0.59846 0.00000 0.00000 0.00000 0.00000
4 -0.25332 0.59846 0.00000 0.00000 0.00000 0.00000
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SUM 0.00000 2.39385 0.00000 0.00000 0.00000 0.00000

Condition  LC2=1.2DL
1 0.21713 0.51297 0.00000 0.00000 0.00000 0.00000
3 0.21713 0.51297 0.00000 0.00000 0.00000 0.00000
2 -0.21713 0.51297 0.00000 0.00000 0.00000 0.00000
4 -0.21713 0.51297 0.00000 0.00000 0.00000 0.00000
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SUM 0.00000 2.05187 0.00000 0.00000 0.00000 0.00000

Condition  LC3=1.2DL+0.5WL1
1 0.59885 1.23871 0.06175 0.00000 0.00000 0.00000
3 -0.16459 -0.21277 0.06175 0.00000 0.00000 0.00000
2 -0.59886 1.23871 0.06175 0.00000 0.00000 0.00000
4 0.16460 -0.21278 0.06175 0.00000 0.00000 0.00000
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SUM 0.00000 2.05187 0.24700 0.00000 0.00000 0.00000

Condition  LC4=1.2DL+0.5WL2
1 0.27888 0.62049 0.00000 0.00000 0.00000 0.00000
3 0.27888 0.62049 0.00000 0.00000 0.00000 0.00000
2 -0.15538 0.40545 0.00000 0.00000 0.00000 0.00000
4 -0.15538 0.40545 0.00000 0.00000 0.00000 0.00000
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SUM 0.24700 2.05187 0.00000 0.00000 0.00000 0.00000

Condition  LC5=1.2DL+0.5WL3
1 -0.16459 -0.21277 -0.06175 0.00000 0.00000 0.00000
3 0.59885 1.23871 -0.06175 0.00000 0.00000 0.00000
2 0.16459 -0.21277 -0.06175 0.00000 0.00000 0.00000
4 -0.59885 1.23871 -0.06175 0.00000 0.00000 0.00000
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SUM 0.00000 2.05187 -0.24699 0.00000 0.00000 0.00000

Condition  LC6=1.2DL+0.5WL4
1 0.15538 0.40545 0.00000 0.00000 0.00000 0.00000
3 0.15538 0.40545 0.00000 0.00000 0.00000 0.00000
2 -0.27888 0.62049 0.00000 0.00000 0.00000 0.00000
4 -0.27888 0.62049 0.00000 0.00000 0.00000 0.00000
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SUM -0.24700 2.05187 0.00000 0.00000 0.00000 0.00000
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Condition  LC7=1.2DL+WL1
1 0.98057 1.96445 0.12350 0.00000 0.00000 0.00000
3 -0.54631 -0.93851 0.12350 0.00000 0.00000 0.00000
2 -0.98059 1.96446 0.12350 0.00000 0.00000 0.00000
4 0.54632 -0.93852 0.12350 0.00000 0.00000 0.00000
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SUM 0.00000 2.05187 0.49399 0.00000 0.00000 0.00000

Condition  LC8=1.2DL+WL2
1 0.34063 0.72800 0.00000 0.00000 0.00000 0.00000
3 0.34063 0.72800 0.00000 0.00000 0.00000 0.00000
2 -0.09363 0.29793 0.00000 0.00000 0.00000 0.00000
4 -0.09363 0.29793 0.00000 0.00000 0.00000 0.00000
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SUM 0.49400 2.05187 0.00000 0.00000 0.00000 0.00000

Condition  LC9=1.2DL+WL3
1 -0.54631 -0.93851 -0.12350 0.00000 0.00000 0.00000
3 0.98058 1.96445 -0.12349 0.00000 0.00000 0.00000
2 0.54631 -0.93851 -0.12350 0.00000 0.00000 0.00000
4 -0.98057 1.96445 -0.12349 0.00000 0.00000 0.00000
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SUM 0.00000 2.05187 -0.49398 0.00000 0.00000 0.00000

Condition  LC10=1.2DL+WL4
1 0.09363 0.29793 0.00000 0.00000 0.00000 0.00000
3 0.09363 0.29793 0.00000 0.00000 0.00000 0.00000
2 -0.34063 0.72800 0.00000 0.00000 0.00000 0.00000
4 -0.34063 0.72800 0.00000 0.00000 0.00000 0.00000
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SUM -0.49400 2.05187 0.00000 0.00000 0.00000 0.00000

Condition  LC11=0.9DL+WL1
1 0.92629 1.83621 0.12350 0.00000 0.00000 0.00000
3 -0.60059 -1.06676 0.12350 0.00000 0.00000 0.00000
2 -0.92630 1.83622 0.12350 0.00000 0.00000 0.00000
4 0.60061 -1.06677 0.12350 0.00000 0.00000 0.00000
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SUM 0.00000 1.53891 0.49399 0.00000 0.00000 0.00000

Condition  LC12=0.9DL+WL2
1 0.28635 0.59976 0.00000 0.00000 0.00000 0.00000
3 0.28635 0.59976 0.00000 0.00000 0.00000 0.00000
2 -0.03935 0.16969 0.00000 0.00000 0.00000 0.00000
4 -0.03935 0.16969 0.00000 0.00000 0.00000 0.00000
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SUM 0.49400 1.53891 0.00000 0.00000 0.00000 0.00000

Condition  LC13=0.9DL+WL3
1 -0.60060 -1.06676 -0.12350 0.00000 0.00000 0.00000
3 0.92629 1.83621 -0.12349 0.00000 0.00000 0.00000
2 0.60059 -1.06675 -0.12350 0.00000 0.00000 0.00000
4 -0.92629 1.83620 -0.12349 0.00000 0.00000 0.00000
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SUM 0.00000 1.53891 -0.49398 0.00000 0.00000 0.00000
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Condition  LC14=0.9DL+WL4
1 0.03935 0.16969 0.00000 0.00000 0.00000 0.00000
3 0.03935 0.16969 0.00000 0.00000 0.00000 0.00000
2 -0.28635 0.59976 0.00000 0.00000 0.00000 0.00000
4 -0.28635 0.59976 0.00000 0.00000 0.00000 0.00000
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SUM -0.49400 1.53891 0.00000 0.00000 0.00000 0.00000

Condition  LC15=0.9DL
1 0.16285 0.38473 0.00000 0.00000 0.00000 0.00000
3 0.16285 0.38473 0.00000 0.00000 0.00000 0.00000
2 -0.16285 0.38473 0.00000 0.00000 0.00000 0.00000
4 -0.16285 0.38473 0.00000 0.00000 0.00000 0.00000
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SUM 0.00000 1.53891 0.00000 0.00000 0.00000 0.00000

Envelope for nodal reactions
____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
Note.- lc is the controlling load condition

Direction of positive forces and moments

Envelope of nodal reactions for       :
DL=Dead Load
WL1=Wind Load Side 1
WL2=Wind Load Side 2
WL3=Wind Load Side 3
WL4=Wind Load Side 4
LC1=1.4DL
LC2=1.2DL
LC3=1.2DL+0.5WL1
LC4=1.2DL+0.5WL2
LC5=1.2DL+0.5WL3
LC6=1.2DL+0.5WL4
LC7=1.2DL+WL1
LC8=1.2DL+WL2
LC9=1.2DL+WL3
LC10=1.2DL+WL4
LC11=0.9DL+WL1
LC12=0.9DL+WL2
LC13=0.9DL+WL3
LC14=0.9DL+WL4
LC15=0.9DL
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                                                                                  Forces                                                                                                                                                    Moments                                                                          
Node Fx lc Fy lc Fz lc Mx lc My lc Mz lc

[Kip] [Kip] [Kip] [Kip*ft] [Kip*ft] [Kip*ft]
--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
1 Max 0.981 LC7 1.964 LC7 0.123 WL1 0.00000 DL 0.00000 DL 0.00000 DL

Min -0.763 WL3 -1.451 WL3 -0.123 LC9 0.00000 DL 0.00000 DL 0.00000 DL
--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
3 Max 0.981 LC9 1.964 LC9 0.123 LC7 0.00000 DL 0.00000 DL 0.00000 DL

Min -0.763 WL1 -1.451 WL1 -0.123 WL3 0.00000 DL 0.00000 DL 0.00000 DL
--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
2 Max 0.763 WL3 1.964 LC7 0.123 WL1 0.00000 DL 0.00000 DL 0.00000 DL

Min -0.981 LC7 -1.451 WL3 -0.123 LC9 0.00000 DL 0.00000 DL 0.00000 DL
--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
4 Max 0.763 WL1 1.964 LC9 0.123 LC7 0.00000 DL 0.00000 DL 0.00000 DL

Min -0.981 LC9 -1.451 WL1 -0.123 WL3 0.00000 DL 0.00000 DL 0.00000 DL
--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
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CHECK CONNECTION CAPACITY (Worst Case)

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

Bolt Type = A325 3/4" Threaded Rod

Allowable Tensile Load =
FTall = 19880 lbs.

Allowable Shear Load =
FVall= 11928 lbs.

TENSILE FORCES

Reaction F = 1451 lbs. (See Bentley Output)

SHEAR FORCES

Reactions in X direction: 981 lbs. (See Bently Output)
Reactions in Z direction: 123 lbs. (See Bently Output)

Resultant: 989 lbs.

No. of Supports = 1
No. of Bolts / Support = 4

Tension Design Load /Bolts =

ft= 362.75 lbs. < 19880 lbs. Therefore, OK !

Shear Design Load / Bolts=

fv= 247.17 lbs. < 11928 lbs. Therefore, OK !

CHECK COMBINED TENSION AND SHEAR

ft / FT + fv / FV ≤ 1.0

0.018 + 0.021 = 0.039 < 1.0 Therefore, OK !
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2.6.5.2 Velocity Pressure Coeff: 

Kz= 2.01 (z/zg)
 2/α z= 40 (ft)

zg= 1200 (ft)
Kz= 0.761 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= 1 (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= 40
zs= 67 (Mean elevation of base of structure above sea level)
H= 0 (Ht. of the crest above surrounding terrain)

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

2.6.10 Design Ice Thickness

Max Ice Thickness = ti = 1.00 in
Importance Factor = I= 1.0 (from Table 2-3)

Kiz = 1.02 (from Sec. 2.6.10)

tiz= ti*I*Kiz*(Kzt)
0.35 tiz = 1.02 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= 27.83 Gh= 0.85

2.6.9.2 Guyed Masts Gh= 0.85

2.6.9.3 Pole Structures Gh= 1.1

2.6.9 Appurtenances Gh= 1.0

2.6.9.4 Structures Supported on Other Structures

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

Gh= 1.35 Gh= 1.00

2.6.11.2 Design Wind Force on Appurtenances

F= qz*Gh*(EPA)A

qz= 0.00256*Kz*Kzt*Ks*Ke*Kd*Vmax
2 Kz= 0.761 (from 2.6.5.2)

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

qz= 25.80 Ke= 1.00 (from 2.6.8)
qz (ice)= 4.13 Kd= 0.85 (from Table 2-2)
qz (30)= 1.49 Vmax= 125 mph (Ultimate Wind Speed)

Vmax (ice)= 50 mph
V30= 30 mph

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

Latticed structures with triangular, square or rectangular cross 
sections

0.85

Tubular pole structures supporting antennas enclosed within a 
cylindrical shroud

1.00

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

0.95
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Determine Ca:

Table 2-9

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

(Transitional)
C > 78

(Supercritical)

Ice Thickness = 1.02 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)

CCI Pentaplexers 5PX-0726-O 9.2 1.8 19.0 0.12 5.11 1.32 4 2 0
CCI Pentaplexers 5PX-0726-O (Side) 9.2 19.0 1.8 1.21 0.48 1.20 38 8 2

Unistrut P1000 1.6 12.0 0.14 0.14 1.20 4 2 0

L 2x2 Angle 2.0 12.0 0.17 0.17 1.20 5 2 0

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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Thickness of ice: 1.02 in.
Density of ice: 56 pcf

CCI Pentaplexers 5PX-0726-O Unistrut P1000
Weight of ice based on total radial SF area: Weight of ice based on total radial SF area:
Height (in): 9.2 Height (in): 1.625
Width (in): 1.8 Width (in): 1.625
Depth (in): 19.0 Per foot weight of ice on object: 4 plf
Total weight of ice on object: 19 lbs 
Weight of object: 13.0 lbs
Combined weight of ice and object: 32 lbs

L 2x2 Angles
Weight of ice based on total radial SF area:
Height (in): 2
Width (in): 2
Per foot weight of ice on object: 5 plf

ICE WEIGHT CALCULATIONS
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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
WL1 Wind Load (Side 1) No WIND
WL2 Wind Load (Side 2) No WIND
WL3 Wind Load (Side 3) No WIND
WL4 Wind Load (Side 4) No WIND
DI Ice Load No LL
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

Distributed force on members
____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

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

------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
WL1 1 z -0.005 -0.005 0.00 No 100.00 Yes

2 z -0.005 -0.005 0.00 No 100.00 Yes
7 z -0.004 -0.004 0.00 No 100.00 Yes
8 z -0.004 -0.004 0.00 No 100.00 Yes
9 z -0.004 -0.004 0.00 No 100.00 Yes
10 z -0.004 -0.004 0.00 No 100.00 Yes
11 z -0.004 -0.004 0.00 No 100.00 Yes
12 z -0.004 -0.004 0.00 No 100.00 Yes
13 z -0.005 -0.005 0.00 No 100.00 Yes
14 z -0.005 -0.005 0.00 No 100.00 Yes

WL2 5 x -0.004 -0.004 0.00 No 100.00 Yes
6 x -0.004 -0.004 0.00 No 100.00 Yes
10 x -0.004 -0.004 0.00 No 100.00 Yes
11 x -0.004 -0.004 0.00 No 100.00 Yes
13 x -0.005 -0.005 0.00 No 100.00 Yes

WL4 3 x 0.004 0.004 0.00 No 100.00 Yes
4 x 0.004 0.004 0.00 No 100.00 Yes
9 x 0.004 0.004 0.00 No 100.00 Yes
12 x 0.004 0.004 0.00 No 100.00 Yes
14 x 0.005 0.005 0.00 No 100.00 Yes

DI 1 y -0.005 -0.005 0.00 No 100.00 Yes
2 y -0.005 -0.005 0.00 No 100.00 Yes
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3 y -0.004 -0.004 0.00 No 100.00 Yes
4 y -0.004 -0.004 0.00 No 100.00 Yes
5 y -0.004 -0.004 0.00 No 100.00 Yes
6 y -0.004 -0.004 0.00 No 100.00 Yes
7 y -0.004 -0.004 0.00 No 100.00 Yes
8 y -0.004 -0.004 0.00 No 100.00 Yes
9 y -0.004 -0.004 0.00 No 100.00 Yes
10 y -0.004 -0.004 0.00 No 100.00 Yes
11 y -0.004 -0.004 0.00 No 100.00 Yes
12 y -0.004 -0.004 0.00 No 100.00 Yes
13 y -0.005 -0.005 0.00 No 100.00 Yes
14 y -0.005 -0.005 0.00 No 100.00 Yes
15 y -0.004 -0.004 0.00 No 100.00 Yes
16 y -0.004 -0.004 0.00 No 100.00 Yes
17 y -0.004 -0.004 0.00 No 100.00 Yes
18 y -0.004 -0.004 0.00 No 100.00 Yes
19 y -0.004 -0.004 0.00 No 100.00 Yes
20 y -0.004 -0.004 0.00 No 100.00 Yes

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

Concentrated forces on members
____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

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

--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
DL 15 y -0.013 1.00 No

y -0.013 1.00 No
16 y -0.013 1.00 No

y -0.013 1.00 No
17 y -0.013 1.00 No

y -0.013 1.00 No
18 y -0.013 1.00 No

y -0.013 1.00 No
19 y -0.013 1.00 No

y -0.013 1.00 No
20 y -0.013 1.00 No

y -0.013 1.00 No
WL1 15 z -0.004 1.00 No

z -0.004 1.00 No
16 z -0.004 1.00 No

z -0.004 1.00 No
17 z -0.004 1.00 No

z -0.004 1.00 No
18 z -0.004 1.00 No

z -0.004 1.00 No
19 z -0.004 1.00 No

z -0.004 1.00 No
20 z -0.004 1.00 No

z -0.004 1.00 No
WL2 15 x -0.038 1.00 No

18 x -0.038 1.00 No
WL4 17 x 0.038 1.00 No
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20 x 0.038 1.00 No
DI 15 y -0.032 1.00 No

y -0.032 1.00 No
16 y -0.032 1.00 No

y -0.032 1.00 No
17 y -0.032 1.00 No

y -0.032 1.00 No
18 y -0.032 1.00 No

y -0.032 1.00 No
19 y -0.032 1.00 No

y -0.032 1.00 No
20 y -0.032 1.00 No

y -0.032 1.00 No
--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

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
WL1 Wind Load (Side 1) No 0.00 0.00 0.00
WL2 Wind Load (Side 2) No 0.00 0.00 0.00
WL3 Wind Load (Side 3) No 0.00 0.00 0.00
WL4 Wind Load (Side 4) No 0.00 0.00 0.00
DI Ice Load No 0.00 0.00 0.00
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

Earthquake (Dynamic analysis only)
____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

Condition a/g Ang. Damp.
[Deg] [%]

--------------------------------------------------------------------------------------------------------------------------------------------------------
DL 0.00 0.00 0.00
WL1 0.00 0.00 0.00
WL2 0.00 0.00 0.00
WL3 0.00 0.00 0.00
WL4 0.00 0.00 0.00
DI 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=1.4DL
LC2=1.2DL+1.6DI
LC3=1.2DL+0.5WL1
LC4=1.2DL+0.5WL2
LC5=1.2DL+0.5WL3
LC6=1.2DL+0.5WL4
LC7=1.2DL+WL1
LC8=1.2DL+WL2
LC9=1.2DL+WL3
LC10=1.2DL+WL4
LC11=1.2DL+WL1+DI
LC12=1.2DL+WL2+DI
LC13=1.2DL+WL3+DI
LC14=1.2DL+WL4+DI
LC15=0.9DL+WL1
LC16=0.9DL+WL2
LC17=0.9DL+WL3
LC18=0.9DL+WL4

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

L 2X2X1_4 1 LC2 at 50.00% 0.12 OK
2 LC2 at 50.00% 0.11 OK
13 LC2 at 50.00% 0.02 OK
14 LC2 at 50.00% 0.02 OK

------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Unistrut P1000 3 LC2 at 50.00% 0.02 OK Eq. H1.2-1

4 LC2 at 50.00% 0.03 OK Eq. H1.2-1
5 LC2 at 50.00% 0.04 OK Eq. H1.2-1
6 LC12 at 50.00% 0.01 OK Eq. H1.1-1
7 LC2 at 23.44% 0.23 OK Eq. H1.1-1
8 LC2 at 23.44% 0.30 OK Eq. H1.1-1
9 LC11 at 50.00% 0.01 OK Eq. H1.2-1
10 LC11 at 50.00% 0.01 OK Eq. H1.2-1
11 LC11 at 50.00% 0.01 OK Eq. H1.2-1
12 LC2 at 100.00% 0.07 OK Eq. H1.2-1
15 LC2 at 50.00% 0.15 OK Eq. H1.2-1
16 LC2 at 50.00% 0.15 OK Eq. H1.2-1
17 LC2 at 50.00% 0.14 OK Eq. H1.1-1
18 LC2 at 50.00% 0.13 OK Eq. H1.2-1
19 LC2 at 50.00% 0.14 OK Eq. H1.2-1
20 LC2 at 50.00% 0.15 OK Eq. H1.2-1

------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
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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 2.50 0.00 0.00 0
3 0.00 2.00 0.00 0
4 2.50 2.00 0.00 0
5 0.00 0.00 -2.00 0
6 2.50 0.00 -2.00 0
7 0.00 2.00 -2.00 0
8 2.50 2.00 -2.00 0
9 3.00 0.00 -2.00 0
10 3.00 2.00 -2.00 0
11 -2.00 0.00 -2.00 0
12 -2.00 2.00 -2.00 0
13 1.875 2.00 0.00 0
14 1.25 2.00 0.00 0
15 0.625 2.00 0.00 0
16 1.875 2.00 -2.00 0
17 1.25 2.00 -2.00 0
18 0.625 2.00 -2.00 0
19 1.875 0.00 0.00 0
20 1.25 0.00 0.00 0
21 0.625 0.00 0.00 0
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22 1.875 0.00 -2.00 0
23 1.25 0.00 -2.00 0
24 0.625 0.00 -2.00 0
54 2.75 2.00 -2.00 0
55 2.75 0.00 -2.00 0
51 -1.75 0.00 -2.00 0
50 -1.75 2.00 -2.00 0
52 0.50 2.00 -2.00 0
53 0.50 0.00 -2.00 0
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

Restraints
____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

Node TX TY TZ RX RY RZ

------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
54 1 1 1 0 0 0
55 1 1 1 0 0 0
51 1 1 1 0 0 0
50 1 1 1 0 0 0
52 1 1 1 0 0 0
53 1 1 1 0 0 0
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

Members
____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

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

------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
1 12 10 L 2X2X1_4 A36 0.00 0.00 0.00
2 11 9 L 2X2X1_4 A36 0.00 0.00 0.00
3 3 7 Unistrut P1000 A36 0.00 0.00 0.00
4 1 5 Unistrut P1000 A36 0.00 0.00 0.00
5 2 6 Unistrut P1000 A36 0.00 0.00 0.00
6 4 8 Unistrut P1000 A36 0.00 0.00 0.00
7 3 4 Unistrut P1000 A36 0.00 0.00 0.00
8 1 2 Unistrut P1000 A36 0.00 0.00 0.00
9 1 3 Unistrut P1000 A36 0.00 0.00 0.00
10 2 4 Unistrut P1000 A36 0.00 0.00 0.00
11 6 8 Unistrut P1000 A36 0.00 0.00 0.00
12 5 7 Unistrut P1000 A36 0.00 0.00 0.00
13 2 8 L 2X2X1_4 A36 0.00 0.00 0.00
14 1 7 L 2X2X1_4 A36 0.00 0.00 0.00
15 13 16 Unistrut P1000 A36 0.00 0.00 0.00
16 14 17 Unistrut P1000 A36 0.00 0.00 0.00
17 15 18 Unistrut P1000 A36 0.00 0.00 0.00
18 19 22 Unistrut P1000 A36 0.00 0.00 0.00
19 20 23 Unistrut P1000 A36 0.00 0.00 0.00
20 21 24 Unistrut P1000 A36 0.00 0.00 0.00
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

Orientation of local axes
____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
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Member Rotation Axes23 NX NY NZ
[Deg]

----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
1 90.00 0 0.00 0.00 0.00
3 90.00 0 0.00 0.00 0.00
4 90.00 0 0.00 0.00 0.00
5 90.00 0 0.00 0.00 0.00
6 90.00 0 0.00 0.00 0.00
7 90.00 0 0.00 0.00 0.00
8 90.00 0 0.00 0.00 0.00
9 180.00 0 0.00 0.00 0.00
10 180.00 0 0.00 0.00 0.00
11 180.00 0 0.00 0.00 0.00
12 180.00 0 0.00 0.00 0.00
13 90.00 0 0.00 0.00 0.00
14 180.00 0 0.00 0.00 0.00
15 90.00 0 0.00 0.00 0.00
16 90.00 0 0.00 0.00 0.00
17 90.00 0 0.00 0.00 0.00
18 270.00 0 0.00 0.00 0.00
19 270.00 0 0.00 0.00 0.00
20 270.00 0 0.00 0.00 0.00
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

Rigid end offsets
____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

Member DJX DJY DJZ DKX DKY DKZ
[in] [in] [in] [in] [in] [in]

----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
2 0.00 -0.25 0.00 0.00 -0.25 0.00
3 0.00 -0.50 -0.75 0.00 -0.50 0.75
4 0.00 0.50 -0.75 0.00 0.50 0.75
5 0.00 0.50 -0.75 0.00 0.50 0.75
6 0.00 -0.50 -0.75 0.00 -0.50 0.75
7 0.75 -0.50 0.00 -0.75 -0.50 0.00
8 0.75 0.50 0.00 -0.75 0.50 0.00
9 0.00 -0.50 0.00 0.00 0.00 0.00
10 0.00 -0.50 0.00 0.00 0.00 0.00
11 0.00 -0.50 0.75 0.00 0.00 0.75
12 0.00 -0.50 0.75 0.00 0.00 0.75
13 1.50 0.00 0.00 1.50 0.00 0.00
14 -1.50 0.00 0.00 -1.50 0.00 0.00
15 0.00 -0.75 -0.75 0.00 -0.75 0.00
16 0.00 -0.75 -0.75 0.00 -0.75 0.00
17 0.00 -0.75 -0.75 0.00 -0.75 0.00
18 0.00 0.00 -0.75 0.00 0.00 0.00
19 0.00 0.00 -0.75 0.00 0.00 0.00
20 0.00 0.00 -0.75 0.00 0.00 0.00
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

Hinges
____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

Page3



                                              Node-J                                                                                        Node-K                                            
Member M33 M22 V3 V2 M33 M22 V3 V2 TOR AXL Axial rigidity

----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
3 1 1 0 0 1 1 0 0 0 0 Full
4 1 1 0 0 1 1 0 0 0 0 Full
5 1 1 0 0 1 1 0 0 0 0 Full
6 1 1 0 0 1 1 0 0 0 0 Full
9 1 1 0 0 1 1 0 0 0 0 Full
10 1 1 0 0 1 1 0 0 0 0 Full
11 1 1 0 0 1 1 0 0 0 0 Full
13 1 1 0 0 1 1 0 0 0 0 Full
14 1 1 0 0 1 1 0 0 0 0 Full
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
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Analysis result

Reactions
____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

Direction of positive forces and moments

                                                              Forces [Kip]                                                                                                            Moments [Kip*ft]                                              
Node FX FY FZ MX MY MZ
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Condition  DL=Dead Load
50 0.00195 0.00393 -0.00597 0.00000 0.00000 0.00000
51 -0.01397 0.00250 0.00565 0.00000 0.00000 0.00000
52 0.00868 0.08114 -0.06459 0.00000 0.00000 0.00000
53 -0.04802 0.08487 0.06523 0.00000 0.00000 0.00000
54 -0.00187 0.05373 -0.04477 0.00000 0.00000 0.00000
55 0.05323 0.03782 0.04445 0.00000 0.00000 0.00000
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SUM 0.00000 0.26398 0.00000 0.00000 0.00000 0.00000

Condition  WL1=Wind Load (Side 1)
50 0.00001 0.00021 0.00588 0.00000 0.00000 0.00000
51 -0.00169 -0.00001 0.00572 0.00000 0.00000 0.00000
52 0.00092 -0.00106 0.05213 0.00000 0.00000 0.00000
53 -0.01229 0.00061 0.05445 0.00000 0.00000 0.00000
54 -0.00088 -0.00054 0.02548 0.00000 0.00000 0.00000
55 0.01393 0.00079 0.02601 0.00000 0.00000 0.00000
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SUM 0.00000 0.00000 0.16967 0.00000 0.00000 0.00000

Condition  WL2=Wind Load (Side 2)
50 0.00002 0.00102 0.00178 0.00000 0.00000 0.00000
51 -0.00281 -0.00119 0.00224 0.00000 0.00000 0.00000
52 0.02576 0.00350 0.01918 0.00000 0.00000 0.00000
53 0.04959 -0.00444 0.02488 0.00000 0.00000 0.00000
54 0.03503 -0.00324 -0.02096 0.00000 0.00000 0.00000
55 0.01388 0.00435 -0.02712 0.00000 0.00000 0.00000
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SUM 0.12148 0.00000 0.00000 0.00000 0.00000 0.00000

Condition  WL3=Wind Load (Side 3)
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SUM 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000
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Condition  WL4=Wind Load (Side 4)
50 -0.00330 -0.00079 -0.00165 0.00000 0.00000 0.00000
51 0.00175 0.00122 -0.00226 0.00000 0.00000 0.00000
52 -0.04657 -0.00931 -0.01942 0.00000 0.00000 0.00000
53 -0.06859 0.00959 -0.02487 0.00000 0.00000 0.00000
54 -0.01079 -0.00012 0.02107 0.00000 0.00000 0.00000
55 0.00603 -0.00058 0.02713 0.00000 0.00000 0.00000
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SUM -0.12148 0.00000 0.00000 0.00000 0.00000 0.00000

Condition  DI=Ice Load
50 0.00370 0.00536 -0.01305 0.00000 0.00000 0.00000
51 -0.01687 0.00212 0.01258 0.00000 0.00000 0.00000
52 0.01667 0.17324 -0.13755 0.00000 0.00000 0.00000
53 -0.12603 0.18000 0.13851 0.00000 0.00000 0.00000
54 -0.00372 0.10908 -0.09592 0.00000 0.00000 0.00000
55 0.12626 0.07969 0.09544 0.00000 0.00000 0.00000
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SUM 0.00000 0.54950 0.00000 0.00000 0.00000 0.00000

Condition  LC1=1.4DL
50 0.00272 0.00550 -0.00836 0.00000 0.00000 0.00000
51 -0.01956 0.00350 0.00791 0.00000 0.00000 0.00000
52 0.01215 0.11359 -0.09042 0.00000 0.00000 0.00000
53 -0.06723 0.11882 0.09132 0.00000 0.00000 0.00000
54 -0.00261 0.07522 -0.06268 0.00000 0.00000 0.00000
55 0.07452 0.05295 0.06223 0.00000 0.00000 0.00000
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SUM 0.00000 0.36957 0.00000 0.00000 0.00000 0.00000

Condition  LC2=1.2DL+1.6DI
50 0.00825 0.01329 -0.02805 0.00000 0.00000 0.00000
51 -0.04375 0.00640 0.02690 0.00000 0.00000 0.00000
52 0.03708 0.37456 -0.29758 0.00000 0.00000 0.00000
53 -0.25927 0.38984 0.29988 0.00000 0.00000 0.00000
54 -0.00819 0.23901 -0.20720 0.00000 0.00000 0.00000
55 0.26589 0.17289 0.20604 0.00000 0.00000 0.00000
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SUM 0.00000 1.19598 0.00000 0.00000 0.00000 0.00000

Condition  LC3=1.2DL+0.5WL1
50 0.00234 0.00482 -0.00423 0.00000 0.00000 0.00000
51 -0.01761 0.00299 0.00964 0.00000 0.00000 0.00000
52 0.01087 0.09683 -0.05144 0.00000 0.00000 0.00000
53 -0.06377 0.10215 0.10550 0.00000 0.00000 0.00000
54 -0.00268 0.06420 -0.04098 0.00000 0.00000 0.00000
55 0.07084 0.04578 0.06634 0.00000 0.00000 0.00000
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SUM 0.00000 0.31678 0.08483 0.00000 0.00000 0.00000

Condition  LC4=1.2DL+0.5WL2
50 0.00234 0.00522 -0.00628 0.00000 0.00000 0.00000
51 -0.01817 0.00241 0.00790 0.00000 0.00000 0.00000
52 0.02329 0.09912 -0.06791 0.00000 0.00000 0.00000
53 -0.03282 0.09962 0.09072 0.00000 0.00000 0.00000
54 0.01528 0.06285 -0.06420 0.00000 0.00000 0.00000
55 0.07082 0.04756 0.03977 0.00000 0.00000 0.00000
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SUM 0.06074 0.31678 0.00000 0.00000 0.00000 0.00000
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Condition  LC5=1.2DL+0.5WL3
50 0.00234 0.00471 -0.00717 0.00000 0.00000 0.00000
51 -0.01676 0.00300 0.00678 0.00000 0.00000 0.00000
52 0.01041 0.09737 -0.07750 0.00000 0.00000 0.00000
53 -0.05762 0.10184 0.07828 0.00000 0.00000 0.00000
54 -0.00224 0.06447 -0.05372 0.00000 0.00000 0.00000
55 0.06388 0.04538 0.05334 0.00000 0.00000 0.00000
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SUM 0.00000 0.31678 0.00000 0.00000 0.00000 0.00000

Condition  LC6=1.2DL+0.5WL4
50 0.00069 0.00432 -0.00799 0.00000 0.00000 0.00000
51 -0.01589 0.00361 0.00565 0.00000 0.00000 0.00000
52 -0.01287 0.09271 -0.08721 0.00000 0.00000 0.00000
53 -0.09192 0.10664 0.06584 0.00000 0.00000 0.00000
54 -0.00764 0.06441 -0.04319 0.00000 0.00000 0.00000
55 0.06689 0.04509 0.06690 0.00000 0.00000 0.00000
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SUM -0.06074 0.31678 0.00000 0.00000 0.00000 0.00000

Condition  LC7=1.2DL+WL1
50 0.00235 0.00492 -0.00129 0.00000 0.00000 0.00000
51 -0.01845 0.00299 0.01250 0.00000 0.00000 0.00000
52 0.01133 0.09630 -0.02538 0.00000 0.00000 0.00000
53 -0.06991 0.10246 0.13273 0.00000 0.00000 0.00000
54 -0.00312 0.06393 -0.02824 0.00000 0.00000 0.00000
55 0.07780 0.04618 0.07935 0.00000 0.00000 0.00000
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SUM 0.00000 0.31678 0.16967 0.00000 0.00000 0.00000

Condition  LC8=1.2DL+WL2
50 0.00235 0.00574 -0.00539 0.00000 0.00000 0.00000
51 -0.01957 0.00181 0.00902 0.00000 0.00000 0.00000
52 0.03617 0.10087 -0.05833 0.00000 0.00000 0.00000
53 -0.00803 0.09740 0.10316 0.00000 0.00000 0.00000
54 0.03279 0.06123 -0.07468 0.00000 0.00000 0.00000
55 0.07776 0.04973 0.02621 0.00000 0.00000 0.00000
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SUM 0.12148 0.31678 0.00000 0.00000 0.00000 0.00000

Condition  LC9=1.2DL+WL3
50 0.00234 0.00471 -0.00717 0.00000 0.00000 0.00000
51 -0.01676 0.00300 0.00678 0.00000 0.00000 0.00000
52 0.01041 0.09737 -0.07750 0.00000 0.00000 0.00000
53 -0.05762 0.10184 0.07828 0.00000 0.00000 0.00000
54 -0.00224 0.06447 -0.05372 0.00000 0.00000 0.00000
55 0.06388 0.04538 0.05334 0.00000 0.00000 0.00000
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SUM 0.00000 0.31678 0.00000 0.00000 0.00000 0.00000

Condition  LC10=1.2DL+WL4
50 -0.00096 0.00392 -0.00881 0.00000 0.00000 0.00000
51 -0.01502 0.00422 0.00452 0.00000 0.00000 0.00000
52 -0.03616 0.08805 -0.09693 0.00000 0.00000 0.00000
53 -0.12621 0.11143 0.05341 0.00000 0.00000 0.00000
54 -0.01303 0.06435 -0.03265 0.00000 0.00000 0.00000
55 0.06991 0.04480 0.08047 0.00000 0.00000 0.00000
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SUM -0.12148 0.31678 0.00000 0.00000 0.00000 0.00000
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Condition  LC11=1.2DL+WL1+DI
50 0.00604 0.01029 -0.01434 0.00000 0.00000 0.00000
51 -0.03532 0.00511 0.02508 0.00000 0.00000 0.00000
52 0.02800 0.26955 -0.16293 0.00000 0.00000 0.00000
53 -0.19594 0.28245 0.27123 0.00000 0.00000 0.00000
54 -0.00684 0.17301 -0.12416 0.00000 0.00000 0.00000
55 0.20406 0.12587 0.17479 0.00000 0.00000 0.00000
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SUM 0.00000 0.86628 0.16967 0.00000 0.00000 0.00000

Condition  LC12=1.2DL+WL2+DI
50 0.00605 0.01110 -0.01844 0.00000 0.00000 0.00000
51 -0.03644 0.00393 0.02160 0.00000 0.00000 0.00000
52 0.05284 0.27411 -0.19588 0.00000 0.00000 0.00000
53 -0.13406 0.27740 0.24166 0.00000 0.00000 0.00000
54 0.02907 0.17031 -0.17060 0.00000 0.00000 0.00000
55 0.20402 0.12942 0.12165 0.00000 0.00000 0.00000
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SUM 0.12148 0.86628 0.00000 0.00000 0.00000 0.00000

Condition  LC13=1.2DL+WL3+DI
50 0.00603 0.01007 -0.02022 0.00000 0.00000 0.00000
51 -0.03363 0.00512 0.01936 0.00000 0.00000 0.00000
52 0.02708 0.27061 -0.21505 0.00000 0.00000 0.00000
53 -0.18365 0.28184 0.21678 0.00000 0.00000 0.00000
54 -0.00596 0.17356 -0.14964 0.00000 0.00000 0.00000
55 0.19013 0.12508 0.14878 0.00000 0.00000 0.00000
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SUM 0.00000 0.86628 0.00000 0.00000 0.00000 0.00000

Condition  LC14=1.2DL+WL4+DI
50 0.00274 0.00929 -0.02187 0.00000 0.00000 0.00000
51 -0.03188 0.00634 0.01710 0.00000 0.00000 0.00000
52 -0.01950 0.26130 -0.23448 0.00000 0.00000 0.00000
53 -0.25224 0.29142 0.19191 0.00000 0.00000 0.00000
54 -0.01675 0.17343 -0.12857 0.00000 0.00000 0.00000
55 0.19616 0.12449 0.17591 0.00000 0.00000 0.00000
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SUM -0.12148 0.86628 0.00000 0.00000 0.00000 0.00000

Condition  LC15=0.9DL+WL1
50 0.00176 0.00375 0.00050 0.00000 0.00000 0.00000
51 -0.01426 0.00224 0.01081 0.00000 0.00000 0.00000
52 0.00873 0.07196 -0.00600 0.00000 0.00000 0.00000
53 -0.05551 0.07700 0.11316 0.00000 0.00000 0.00000
54 -0.00256 0.04781 -0.01481 0.00000 0.00000 0.00000
55 0.06183 0.03483 0.06601 0.00000 0.00000 0.00000
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SUM 0.00000 0.23758 0.16967 0.00000 0.00000 0.00000

Condition  LC16=0.9DL+WL2
50 0.00177 0.00456 -0.00360 0.00000 0.00000 0.00000
51 -0.01538 0.00106 0.00733 0.00000 0.00000 0.00000
52 0.03357 0.07653 -0.03895 0.00000 0.00000 0.00000
53 0.00638 0.07194 0.08359 0.00000 0.00000 0.00000
54 0.03335 0.04511 -0.06125 0.00000 0.00000 0.00000
55 0.06179 0.03839 0.01288 0.00000 0.00000 0.00000
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SUM 0.12148 0.23758 0.00000 0.00000 0.00000 0.00000
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Condition  LC17=0.9DL+WL3
50 0.00175 0.00353 -0.00538 0.00000 0.00000 0.00000
51 -0.01257 0.00225 0.00509 0.00000 0.00000 0.00000
52 0.00781 0.07302 -0.05813 0.00000 0.00000 0.00000
53 -0.04322 0.07638 0.05871 0.00000 0.00000 0.00000
54 -0.00168 0.04836 -0.04029 0.00000 0.00000 0.00000
55 0.04791 0.03404 0.04000 0.00000 0.00000 0.00000
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SUM 0.00000 0.23758 0.00000 0.00000 0.00000 0.00000

Condition  LC18=0.9DL+WL4
50 -0.00154 0.00275 -0.00702 0.00000 0.00000 0.00000
51 -0.01082 0.00347 0.00283 0.00000 0.00000 0.00000
52 -0.03876 0.06371 -0.07755 0.00000 0.00000 0.00000
53 -0.11181 0.08597 0.03384 0.00000 0.00000 0.00000
54 -0.01247 0.04823 -0.01922 0.00000 0.00000 0.00000
55 0.05394 0.03345 0.06713 0.00000 0.00000 0.00000
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SUM -0.12148 0.23758 0.00000 0.00000 0.00000 0.00000

Envelope for nodal reactions
____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
Note.- lc is the controlling load condition

Direction of positive forces and moments

Envelope of nodal reactions for       :
DL=Dead Load
WL1=Wind Load (Side 1)
WL2=Wind Load (Side 2)
WL3=Wind Load (Side 3)
WL4=Wind Load (Side 4)
DI=Ice Load
LC1=1.4DL
LC2=1.2DL+1.6DI
LC3=1.2DL+0.5WL1
LC4=1.2DL+0.5WL2
LC5=1.2DL+0.5WL3
LC6=1.2DL+0.5WL4
LC7=1.2DL+WL1
LC8=1.2DL+WL2
LC9=1.2DL+WL3
LC10=1.2DL+WL4
LC11=1.2DL+WL1+DI
LC12=1.2DL+WL2+DI
LC13=1.2DL+WL3+DI
LC14=1.2DL+WL4+DI
LC15=0.9DL+WL1
LC16=0.9DL+WL2
LC17=0.9DL+WL3
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LC18=0.9DL+WL4

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

[Kip] [Kip] [Kip] [Kip*ft] [Kip*ft] [Kip*ft]
--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
50 Max 0.008 LC2 0.013 LC2 0.006 WL1 0.00000 DL 0.00000 DL 0.00000 DL

Min -0.003 WL4 -0.001 WL4 -0.028 LC2 0.00000 DL 0.00000 DL 0.00000 DL
--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
51 Max 0.002 WL4 0.006 LC2 0.027 LC2 0.00000 DL 0.00000 DL 0.00000 DL

Min -0.044 LC2 -0.001 WL2 -0.002 WL4 0.00000 DL 0.00000 DL 0.00000 DL
--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
52 Max 0.053 LC12 0.375 LC2 0.052 WL1 0.00000 DL 0.00000 DL 0.00000 DL

Min -0.047 WL4 -0.009 WL4 -0.298 LC2 0.00000 DL 0.00000 DL 0.00000 DL
--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
53 Max 0.050 WL2 0.390 LC2 0.300 LC2 0.00000 DL 0.00000 DL 0.00000 DL

Min -0.259 LC2 -0.004 WL2 -0.025 WL4 0.00000 DL 0.00000 DL 0.00000 DL
--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
54 Max 0.035 WL2 0.239 LC2 0.025 WL1 0.00000 DL 0.00000 DL 0.00000 DL

Min -0.017 LC14 -0.003 WL2 -0.207 LC2 0.00000 DL 0.00000 DL 0.00000 DL
--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
55 Max 0.266 LC2 0.173 LC2 0.206 LC2 0.00000 DL 0.00000 DL 0.00000 DL

Min 0.000 WL3 -0.001 WL4 -0.027 WL2 0.00000 DL 0.00000 DL 0.00000 DL
--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
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Date:                     12/1/2020
Project Name:   HAMDEN-WHITNEYVILLE

Project No.:        CT5317       

Designed By:      CL          Checked By:  MSC       

CHECK CONNECTION CAPACITY (Worst Case)

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

Bolt Type = A36 1/2" Threaded Rod

Allowable Tensile Load =
FTall = 4271 lbs.

Allowable Shear Load =
FVall= 2562 lbs.

TENSILE FORCES

Reaction F = 300 lbs. (See Bentley Output)

SHEAR FORCES

Reactions in X direction: 259 lbs. (See Bently Output)
Reactions in Y direction: 390 lbs. (See Bently Output)

Resultant: 468 lbs.

No. of Supports = 1
No. of Bolts / Support = 1

Tension Design Load /Bolts =

ft= 300.00 lbs. < 4270.6 lbs. Therefore, OK !

Shear Design Load / Bolts=

fv= 468.17 lbs. < 2562.4 lbs. Therefore, OK !

CHECK COMBINED TENSION AND SHEAR

ft / FT + fv / FV ≤ 1.0

0.070 + 0.183 = 0.253 < 1.0 Therefore, OK !
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Steel Beam
Hudson Design Group LLCLic. # : KW-06013026

DESCRIPTION: CT5317 - Existing Roof Beam

Software copyright ENERCALC, INC. 1983-2020, Build:12.20.8.17
File: CT5317 (LTE 3C-4C-RETRO)(Rev.3).ec6

Project Title: HAMDEN-WHITNEYVILLE
Engineer: Connor J. Leavitt
Project ID: CT5317

Printed: 30 NOV 2020, 11:12AM

Project Descr:

CODE REFERENCES
Calculations per AISC 360-10, IBC 2015, CBC 2016, ASCE 7-10
Load Combination Set : ASCE 7-10
Material Properties

Analysis Method :
ksi

Bending Axis : Major Axis Bending
Beam is Fully Braced against lateral-torsional buckling
Allowable Strength Design Fy : Steel Yield : 36.0 ksi

Beam Bracing : E: Modulus : 29,000.0

.Service loads entered. Load Factors will be applied for calculations.Applied Loads
Beam self weight calculated and added to loading
Load(s) for Span Number 1

Point Load :  D = -3.50 k @ 8.170 ft, (Equipment Platform (Support 1 of 4))

Point Load :  D = -1.964 k @ 15.130 ft, (Enclosure Mount Platform)

Point Load :  D = -1.964 k @ 17.130 ft, (Enclosure Mount Platform)

Uniform Load :  D = -0.2030,  Lr = -0.4050 k/ft,  Tributary Width = 1.0 ft, (Ultimate Distributed Load)

.Design OKDESIGN SUMMARY
Maximum Bending Stress Ratio   = 0.763 : 1

Load Combination +D+Lr

Span # where maximum occurs Span # 1
Location of maximum on span 12.530ft

10.821 k
Mn / Omega : Allowable 97.006 k-ft Vn/Omega : Allowable

W16x31Section used for this span

Span # where maximum occurs
Location of maximum on span

Span # 1

Load Combination +D+Lr
62.964 k

Section used for this span W16x31
Ma : Applied

Maximum Shear Stress Ratio = 0.172 : 1

24.500 ft

74.050 k-ft Va : Applied

969 >=360
0

Ratio = 396 >=240.

Maximum Deflection
Max Downward Transient Deflection 0.000 in 0Ratio = <360
Max Upward Transient Deflection -0.303 in Ratio =
Max Downward Total Deflection 0.000 in Ratio = <240.0
Max Upward Total Deflection -0.743 in

.Maximum Forces & Stresses for Load Combinations

Span #
Summary of Moment ValuesLoad Combination Summary of Shear ValuesMax Stress Ratios

M V Mmax -Mmax + Rm VnxMa Max Mnx/Omega Cb Va MaxMnx Vnx/OmegaSegment Length
D Only

Dsgn. L =   24.50 ft 1 0.451 0.093 -43.72 43.72 162.00 97.01 1.00 1.00 5.86 94.45 62.96
+D+Lr

Dsgn. L =   24.50 ft 1 0.763 0.172 -74.05 74.05 162.00 97.01 1.00 1.00 10.82 94.45 62.96
+D+0.750Lr

Dsgn. L =   24.50 ft 1 0.685 0.152 -66.46 66.46 162.00 97.01 1.00 1.00 9.58 94.45 62.96
+0.60D

Dsgn. L =   24.50 ft 1 0.270 0.056 -26.23 26.23 162.00 97.01 1.00 1.00 3.52 94.45 62.96
.

Location in SpanLoad CombinationMax. "-" Defl Location in SpanLoad Combination Span Max. "+" Defl
Overall Maximum Deflections

+D+Lr1 0.0000 0.000 -0.7428 12.320
.



Steel Beam
Hudson Design Group LLCLic. # : KW-06013026

DESCRIPTION: CT5317 - Existing Roof Beam

Software copyright ENERCALC, INC. 1983-2020, Build:12.20.8.17
File: CT5317 (LTE 3C-4C-RETRO)(Rev.3).ec6

Project Title: HAMDEN-WHITNEYVILLE
Engineer: Connor J. Leavitt
Project ID: CT5317

Printed: 30 NOV 2020, 11:12AM

Project Descr:

Load Combination Support 1 Support 2
Vertical Reactions Support notation : Far left is #1 Values in KIPS

Overall MAXimum -10.742 -10.820
Overall MINimum -3.468 -3.516
D Only -5.781 -5.859
+D+Lr -10.742 -10.820
+D+0.750Lr -9.502 -9.580
+0.60D -3.468 -3.516
Lr Only -4.961 -4.961
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Location 1 CIRCULAR AVE Mblu 2225/ 603/ / /

Acct# Owner CHIMA ENTERPRISE INC

Assessment $595,070 Appraisal $850,100

PID 20331 Building Count 1

Owner CHIMA ENTERPRISE INC
Co-Owner BRUNO CHIMA
Address 1 CIRCULAR AVE 

HAMDEN, CT 06514

Sale Price $725,000
Certificate
Book & Page 4676/ 265

Sale Date 02/13/2020
Instrument 00

 

1 CIRCULAR AVE

Current Value

Appraisal

Valuation Year Building Extra Features Outbuildings Land Total

2020 $371,400 $0 $258,300 $220,400 $850,100

Assessment

Valuation Year Building Extra Features Outbuildings Land Total

2020 $259,980 $0 $180,810 $154,280 $595,070

Owner of Record

Ownership History

Ownership History

Owner Sale Price Certificate Book & Page Instrument Sale Date

CHIMA ENTERPRISE INC $725,000  4676/ 265 00 02/13/2020

SEVENTEEN MILE REAL ESTATE LLC $850,500  4615/ 247 00 06/25/2019

MARTIN MCCARTHY (MARTIN-MCCARTHY) $0  825/ 30 00 07/13/1987

Year Built: 1926
Living Area: 9,344
Building Percent Good: 25

Building Attributes

Building Information

Building 1 : Section 1



Legend

Extra Features

Extra Features

 
No Data for Extra Features  

 

Land

Field Description

STYLE Office Bldg

MODEL Comm/Ind

Grade B

Stories: 2

Occupancy 1

Exterior Wall 1 Stone

Exterior Wall 2  

Roof Structure Flat

Roof Cover Rolled Compos

Interior Wall 1 Drywall

Interior Wall 2  

Interior Floor 1 Carpet

Interior Floor 2  

Heating Fuel Gas

Heating Type Hot Water

AC Type Central

Bldg Use OFFICE BLD M94

Total Rooms  

Total Bedrms 00

Total Baths 0

1st Floor Use: 3400

Heat/AC HEAT/AC SPLIT

Frame Type MASONRY

Baths/Plumbing AVERAGE

Ceiling/Wall SUS-CEIL & WL

Rooms/Prtns AVERAGE

Wall Height 10

% Comn Wall 0

Legend

Building Photo

(http://images.vgsi.com/photos/HamdenCTPhotos//\00\04\43/68.JPG)

Building Layout

(http://images.vgsi.com/photos/HamdenCTPhotos//Sketches/20331_20331

Building Sub-Areas (sq ft)

Code Description
Gross 
Area

Living 
Area

BAS First Floor 5,574 5,574

FUS Upper Story, Finished 3,770 3,770

CTH Cathedral Ceiling 1,804 0

FBM Basement, Finished 4,120 0

UBM Basement, Unfinished 1,373 0

  16,641 9,344

http://images.vgsi.com/photos/HamdenCTPhotos///00/04/43/68.JPG
http://images.vgsi.com/photos/HamdenCTPhotos//Sketches/20331_20331.jpg


Land Use

Use Code 3400
Description OFFICE BLD M94  
Zone T5
Neighborhood R
Alt Land Appr No
Category

Land Line Valuation

Size (Acres) 0.34
Frontage 0
Depth 0
Assessed Value $154,280
Appraised Value $220,400

Legend

(c) 2021 Vision Government Solutions, Inc. All rights reserved.

Outbuildings

Outbuildings

Code Description Sub Code Sub Description Size Value Bldg #

PAV1 PAVING-ASPHALT   7500 S.F. $8,300 1

CELL CELL SITE   1 UNITS $250,000 1

Valuation History

Appraisal

Valuation Year Building Extra Features Outbuildings Land Total

2019 $276,000 $0 $155,100 $202,200 $633,300

2018 $276,000 $0 $155,100 $202,200 $633,300

2017 $276,000 $0 $155,100 $202,200 $633,300

Assessment

Valuation Year Building Extra Features Outbuildings Land Total

2019 $193,200 $0 $108,570 $141,540 $443,310

2018 $193,200 $0 $108,570 $141,540 $443,310

2017 $193,200 $0 $108,570 $141,540 $443,310



Town of Hamden
Geographic Information System (GIS)

 

Approximate Scale: 1 inch = 150 feet MAP DISCLAIMER - NOTICE OF LIABILITY
This map is for assessment purposes only. It is not for legal description 
or conveyances. All information is subject to verification by any user. 
The Town of Hamden and its mapping contractors assume no legal 
responsibility for the information contained herein.
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