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Kristen Motel, Esq. 
kmotel@cuddyfeder.com 

November 18, 2021 

VIA ELECTRONIC MAIL & FIRST CLASS MAIL 
Melanie A. Bachman 
Executive Director 
Connecticut Siting Council 
10 Franklin Square 
New Britain, CT 06051 

Re: New Cingular Wireless PCS, LLC (“AT&T”) 
Petition No. 1361 – Installation of a Rooftop Facility 
Equipment Cabinet Relocation 
500 Newfield Avenue, Stamford, Connecticut 

Dear Executive Director Bachman: 

This letter and enclosures are respectfully submitted on behalf of New Cingular Wireless PCS, 
LLC (“AT&T”) in connection with the above-referenced Petition for the relocation of 
supporting equipment.  

Subsequent to the Siting Council’s ruling that the captioned Facility would not have a substantial 
adverse environmental effect and would not require a Certificate of Environmental Compatibility 
and Public Need, further structural evaluation indicated a need to relocate supporting equipment 
from the roof to the interior of the building.   

As such, AT&T revised the proposed Facility design to replace the proposed outdoor cabinets with 
indoor battery racks and relocate all supporting equipment that was originally proposed on the 
rooftop to the basement.  This proposed relocation is shown on Sheets C-3 – C-5 of the enclosed 
Site Drawings prepared by Dewberry Engineers Inc., revised through November 2, 2021.  Also 
enclosed are Construction Drawings for Platform Framing and Structural Details, prepared by 
Dewberry Engineers Inc., revised through October 15, 2021.  All other details of the Facility will 
remain the same.  The proposed indoor equipment location is within AT&T’s lease area and as 
such, meets the definition of “site” provided in the Regulations of Connecticut State Agencies 
(“R.C.S.A.”) Section 16-50j-2a(29).1  This minor modification will reduce the roof load and also 
significantly cut the cost of the required structural modifications to the existing building.   See 

1 R.C.S.A. Section 16j-50j-2a(29) defines “site” as “a contiguous parcel of property with specified 
boundaries, including, but not limited to, the leased area, right-of-way, access and easements, on which a 
facility and associated equipment are located, shall be located, or are proposed to be located.” 
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enclosed Structural Analysis, prepared by Dewberry Engineers Inc., dated October 15, 2021. 
 
Please accept this letter as notification of a minor amendment to Petition No. 1361.  A copy of this 
letter and enclosures are being sent by email to the City of Stamford Mayor David Martin and the 
City Land Use Bureau as well as by first class mail to WCL Limited Partnership, the owner of the 
property.  

Thank you for your consideration of this information.  Should you need any additional 
information, please do not hesitate to contact me. 
 
Very truly yours, 
 

 

 
Kristen Motel 
 
Enclosure 
cc:  City of Stamford Mayor David Martin 
 Ralph Blessing, Land Use Bureau Chief, City of Stamford 
 WCL Limited Partnership 
 AT&T 
 SAI Group, LLC 
 Lucia Chiocchio, Esq. 
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October 15, 2021 
 
 
Site Acquisitions, LLC (SAI) 
12 Industrial Way 
Salem, NH 03079 
 

Re:  Site Name: Stamford Newfield Avenue, Rev 3 MOD 
Site No.: CT2818 

 500 Newfield Avenue 
 Stamford, CT 06905 

 
To Whom It May Concern: 
 
AT&T has proposed to install six (6) new antennas within a new concealment flagpole on the rooftop at the 
site referenced above. The new concealment flagpole will be installed on a new steel dunnage platform.  

Twelve (12) new Remote Radio Heads (RRHs), three (3) future RRHs, twelve (12) quadplexers, six (6) twin 

diplexers, two (2) DC12, and one (1) fiber management box will be installed on the new steel dunnage 
platform.   
 
Dewberry Engineers Inc. (Dewberry) has reviewed the antenna design sheets (dated 07/09/20) provided 
by AT&T and has determined that the existing building structure has sufficient capacity with 
modifications to support the proposed equipment configuration. The attached calculations include the 
analysis and design of the proposed installation. Please note, the new concealment flagpole will be designed 
by others and is not included under the scope of this letter. Assumptions about the proposed flagpole were 
made in this analysis and are to be evaluated once the design of the flagpole is finalized. With the proposed 
conditions, the existing building 4th floor timber columns 7D, 8D, 7F and 8F are to be modified with 
channel modifications to support the proposed equipment configuration as shown in the latest construction 
drawings by Dewberry. 
 
Our assessment is based on the assumption that the existing building is in good condition and was 
constructed in conformance with all applicable state and local building codes.  If during construction any 
damage or deterioration is noticed, Dewberry is to be notified to assess any deviation from the assumed 
condition. Any alteration in equipment loading described above and on the associated plans will void any 
conclusions expressed herein and will require further analysis and design. No structural qualification is 
made or implied by this structural letter for existing structural members not supporting the proposed 
installation. 
 
If you have any questions, please do not hesitate to call me at 617-531-0800. 
 
Sincerely, 
Dewberry Engineers Inc. 
 
 
 
 
 
 
 
 
 
Benjamin B. Revette, P.E. 
Connecticut Professional Engineer 
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Dewberry Engineers, Inc.      

Structural Analysis Summary Sheet 

   

Job No.: 50044142/50065694 By: DAP Date: 9/30/21 

Job Name: Stamford Newfield Avenue Checked: BGK Date: 10/06/21 

 

Location: 500 Newfield Avenue, Stamford, CT 06905 

Client: SAI 

 

Scope of Work:    

• Proposed installation of six (6) new antennas within a new concealment flagpole. 

• Proposed installation a new concealment flagpole, designed by others, on a new steel dunnage 

platform. 

• Proposed installation of twelve (12) new RRHs and three (3) future RRHs on a new steel dunnage 

platform. 

• Proposed installation of twelve (12) quadplexers (8.8 lb each), six (6) twin diplexers (7 lb each), 

two (2) DC12 , and one (1) fiber management box on a new steel dunnage platform. 

• Proposed installation of one (1) Purcell FLX16 & FLX12 stacked cabinet (800 lb), one (1) Purcell 

FLX21 cabinet (675 lb), and two (2) Netxtend Flex 2.5 cabinets (2,206 lb each) in the basement 

equipment room. 

• Proposed installation of a new steel dunnage platform on an existing rooftop. 

 

Codes / Standards / References: 

• IBC 2015 

• 2018 Connecticut Building  

• TIA-222-G 

• AISC 14th Ed. 

• RFDS dated 07/09/20 

• Existing construction drawings by Joseph Osher P.E. & George Early R.A. Associated Architects 

& Engineers dated 01/10/70 

• Site visit by Dewberry Engineers on 06/16/20 

 

Design & Analysis Assumptions: 

• Design and analysis are based on dead, wind, snow and live loads. The analysis checks for 

normal bending and shear stresses.  

• Proposed flagpole, designed by others, is assumed to a 40”⌀ x 34.3’ tall with a maximum weight 

of 4,600 lbs. 

 

Conclusion / Recommendations: 

• The proposed platform has sufficient capacity to support the proposed installation. 

• The existing building structure has sufficient capacity with modifications to support the 
proposed equipment configuration. 

• The existing building 4th floor timber columns 7D, 8D, 7F and 8F are to be modified with 

channel modifications to support the proposed equipment configuration as shown in the latest 

construction drawings by Dewberry. 



 

 

APPENDIX A  
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(CT2818) - Design Wind Load Date: 10/6/2021

\\par-fs\Parsippany\Projects\50055106\50065694\Tech\Rev 3 MOD\SA\Calculations\Platform Loading Calcs (7-10).xlsx

Site Name:

Dead Loading

Handrail Loading 

Equipment Weight Ea. (lbs) Quantity Weight Total (lbs) Status

RRUS 4449* 75.4 3 226.2 Proposed

RRUS 4415* 49.1 3 147.3 Proposed

RRUS 8843* 77 3 231 Proposed

RRUS 4478* 64.9 3 194.7 Future

Quadplexer 8.8 12 105.6 Proposed

Diplexer 7 6 42 Proposed

DC12 30 2 60 Proposed

FMB 35 1 35 Proposed

1041.8

Length of Hand Rail: 22.00 ft

Distributed Dead Load Along Handrail: 47.4 lb/ft

Grating: 10.0 psf

Roof dead load:

Roof Dead Load: 26.00 psf (Existing building drawings dated 01/10/70)

Area Conc. Load

Column (STAAD Node 2, Column D7): 139 sf 3.61 k

Column (STAAD Node 3, Column D8): 145 sf 3.77 k

Column (STAAD Node 6, Column F7): 107 sf 2.78 k

Column (STAAD Node 7, Column F8): 113 sf 2.95 k

Live Loading

Roof live load:

Live Load: 30.0 psf

Area* Conc. Load

Column (STAAD Node 2, Column D7): 101.3 sf 3.04 k

Column (STAAD Node 3, Column D8): 107.6 sf 3.23 k

Column (STAAD Node 6, Column F7): 78.3 sf 2.35 k

Column (STAAD Node 7, Column F8): 84.7 sf 2.54 k

*minus Platform Overlap Area

Snow Loading

Pg  = 30.0 psf (ASCE 7-10, Hazard Tool)

I  = 1.0

Ce  = 1.0  

Ct   = 1.2   

= 25.2 psf

20 psf (min snow)

Use 25.2 psf

Area* Conc. Load

Column (STAAD Node 2, Column D7): 101.3 sf 2.55 k

Column (STAAD Node 3, Column D8): 107.6 sf 2.71 k

Column (STAAD Node 6, Column F7): 78.3 sf 1.97 k

Column (STAAD Node 7, Column F8): 84.7 sf 2.13 k

*minus Platform Overlap Area

*Weight includes mounting hardware

CT2818

Total:

Pf = (0.7)(Ce)(Ct)(I)(Pg)
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(CT2818) - Design Wind Load Date: 10/6/2021
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Wind Load per ASCE 7-10

Design Criteria

Height,  h = 43.80 ft (Centerline of Cabinets)

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

Basic Wind Speed, V = 125 mph (2018 CT Building Code)

Kd = 0.85 (Table 26.6-1, ASCE 7-10)

Exposure Category = B (Sect. 26.7.3, ASCE 7-10)

Kzt = 1 (Sect.26.8.2, ASCE 7-10)

G = 0.85 (Sect. 26.9.4, ASCE 7-10)

Kh = 0.78 (Table 27.3-1, ASCE 7-10)

Velocity Pressure

qp = 0.00256(Kh)(Kzt)(Kd)(V
2
) (Eqn. 27.3-1, ASCE 7-10)

= 26.54 lb/ft²

Pressure on Equipment

GCr= 1.4 (Sect. 29.5.1, ASCE 7-10)

(Eqn. 29.5-2, ASCE 7-10)

= 37.16 lb/ft²

Handrail Loading 

W D H Quantity Area (Z) (ft
2
) Area (X) (ft

2
)

RRUS 4449* 13.20 in 9.40 in 17.90 in 3 4.92 1.17

RRUS 4415* 13.50 in 5.90 in 16.50 in 3 4.64 0.68

RRUS 8843* 13.20 in 10.90 in 14.90 in 3 4.10 1.13

RRUS 4478* 13.40 in 7.70 in 16.50 in 3 4.61 0.88

Quadplexer 10.00 in 2.32 in 7.28 in 12 6.07 0.12

Diplexer 4.25 in 5.28 in 5.59 in 6 0.99 0.20

DC12 15.00 in 4.80 in 15.00 in 2 3.13 0.50

FMB 24.00 in 12.00 in 24.00 in 1 4.00 2.00

Total Area (Z) 27.53 ft²

Distributed Load (Z) Along Handrail: 46.49 lb/ft

Flag Pole Dead Loading 

Equipment Weight Ea. (lbs) Quantity Weight Total (lbs) Status

Kathrein Antenna 80372965 84.4 6 506.4 Proposed

TMABPD7823VG12A 26 12 312 Proposed

40" DIA. x 20' x 1/4" FRP Conceal. 454 1 454 Proposed Assumed

40" x 14.3' Unipole 1250 1 1250 Proposed Assumed

4" x 20' Sch80 Mast Pipe 300 1 300 Proposed Assumed

4'x4'x2" Base Plate 1307 1 1307 Proposed Assumed

Misc. - - 475 Proposed Assumed

Total: 4604

Loading Combinations (For Steel)     (Sect. 2.3.2, ASCE 7-10) Loading Combinations (For Anchorage) (Sect. 2.4.1, ASCE 7-10)

1.4D  D+(Lr or S)

1.2D + 0.5(Lr or S) D+0.75(Lr or S)

1.2D+1.6(Lr or S)+0.5W  D+0.6W

1.2D + 1.0W + 0.5(Lr or S) D+0.75(0.6W)+0.75(Lr or S)

0.6D+0.6W

L = Live Load

S = Snow Load

D = Dead Load

W = Load due to Pressure

Description
Dimensions Total Area

F = qz(GCr)
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Wind Load Design Criteria

Site Name:

Item Value

Vult = 125.00

Kd = 0.95 Wind Direction Probability Factor

Class II

I = 1.00 Importance Factor (Without Ice)

z = h = 58.00 ft. (A.G.L.)

Exp. Cat. B Exposure Category

zg = 1200.00 Terrain Exposure Constant

α = 7.00 Terrain Exposure Constant

Kz = 0.85  Velocity Pressure Coefficient 

Topo. Cat. 1.00 Topographic Category (1-5)

e = 2.72 Natural Logarithmic base

γ = N/A Height attenuation Factor

Lh = N/A Distace upwind of crest

H = N/A

K1 = N/A Topographic Multiplier

K2 = N/A Topographic Multiplier

K3 = N/A Topographic Multiplier

Kzt = 1.00 = (1+K1K2K3)
2

Gh = 0.85

qz design = 32.2 psf = 0.00256(Kz)(Kzt)(Kd)(Vasd
2)(I)

Design Wind Forces:

Section 2.6.9.2

Fa = qz designGh(EPA)a (where (EPA) a = effective projected area of the appurtenance = C a A a ) 

(see calculation tables on following pages)

(CT2818) - Design Wind Load

CT2818

General Information & Design Input

Description Reference

Ultimate Design Wind Speed 2018 CT Building Code

Centerline of Flagpole

Structure Classification

Sect.29.3.2

Figure 26.8-1

Figure 26.8-1

Table 26.6-1

Table 1.5-1

Table 1.5-2

Sect. 26.7.3

Table 26.9-1

Table 26.9-2

Table 29.3-1

Sect. 26.8.1

ft. Height of crest above surrounding terrain

Figure 26.8-1

Sect. 26.8.2

Gust Effect Factor Sect. 26.9.1

FLAGPOLE LOADING CALCULATIONS
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Element Definition

Length / 

W D H # Supports

40.00 40.00 412.00 1.00

Design Wind Load

Area (Aa)n Area (Aa)t Aspect Aspect Can Cat

Width Depth Height (normal) (tangent) Ratio Ratio (normal) (tangent)

(Normal) (Tangent) (or span) (sf) (sf) (normal) (tangent) Table 2-8 Table 2-8

40" Dia. FRP Flue 3.33 3.33 34.33 114.32 114.32 10.31 10.31 0.87 0.87

Design Effective Projected Area & Wind Loads

EPAa EPAa EPAa EPAa Fa Fa Fa Fa

@ @ @ @ @ @ @ @

0.0° 30.0° 60.0° 90.0° 0.0° 30.0° 60.0° 90.0°

(sf) (sf) (sf) (sf) (lb) (lb) (lb) (lb)

40" Dia. FRP Flue 99.46 99.46 99.46 99.46 2722.2 2722.2 2722.2 2722.2

Equipment

Dimensions (ft.)

Equipment

(CT2818) - Design Wind Load

Description
Dimensions (in.)

40" Dia. FRP Flue
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Combination 21 1.2D+1.6S+0.5W(Z)

Combination 26 1.2D+1.6S+0.5W(-Z)

Combination 27 1.2D+1.6S+0.5W(X)

Combination 28 1.2D+1.6S+0.5W(-X)

Combination 29 1.2D+0.5L

Combination 34 1.2D+0.5S

Combination 35 1.2D+1.0W(Z)+0.5L

Combination 36 1.2D+1.0W(-Z)+0.5L

Combination 37 1.2D+1.0W(X)+0.5L

Combination 38 1.2D+1.0W(-X)+0.5L

Combination 39 1.2D+1.0W(Z)+0.5S

Combination 40 1.2D+1.0W(-Z)+0.5S
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 Job Information Cont...
Type L/C Name

Combination 44 0.9D+1.0W(-Z)

Combination 45 0.9D+1.0W(X)

Combination 46 0.9D+1.0W(-X)

Primary 47 ROOF LIVE
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 Section Properties
Prop Section Area

(in2)

Iyy

(in4)

Izz

(in4)

J

(in4)

Material

1 W10X26  7.610  14.100  144.000  0.402 STEEL

2 W8X18  5.260  7.970  61.900  0.172 STEEL

3 L30304  1.440  1.982  0.506 0.030599 STEEL

4 HSST4X4X0.375  4.780  10.300  10.300  16.985 STEEL

5 Round 40.0X40.0X0.2  31.214   6.17 E +3   6.17 E +3   12.3 E +3 STEEL

6 PIPS15  0.749  0.293  0.293  0.586 STEEL

7 L40406  2.860  6.943  1.774  0.137 STEEL

 Materials
Mat Name E

(kip/in2)

 Density

(kip/in3)


(/°F)

1 STEEL   29 E +3  0.300 0.000283   6.5 E  -6

2 CONCRETE   3.15 E +3  0.170 8.68e-05   5.5 E  -6

3 ALUMINUM   10 E +3  0.330 9.8e-05   12.8 E  -6

4 STAINLESSSTEEL   28 E +3  0.300 0.000283   9.9 E  -6

5 STEEL_36_KSI   29 E +3  0.300 0.000283   6.5 E  -6

6 STEEL_50_KSI   29 E +3  0.300 0.000283   6.5 E  -6

7 STEEL_275_NMM2   29.7 E +3  0.300  0.000   6.67 E  -6

8 STEEL_355_NMM2   29.7 E +3  0.300  0.000   6.67 E  -6
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 Supports
Node X

(kip/in)

Y

(kip/in)

Z

(kip/in)

rX

(kip-ft/deg)

rY

(kip-ft/deg)

rZ

(kip-ft/deg)

2 Fixed Fixed Fixed - - -

3 Fixed Fixed Fixed - - -

6 Fixed Fixed Fixed - - -

7 Fixed Fixed Fixed - - -

 Releases
Beam ends not shown in this table are fixed in all directions.
Beam Node x y z rx ry rz

89 9 Fixed Fixed Fixed Fixed Pin Pin

92 13 Fixed Fixed Fixed Fixed Pin Pin

95 68 Fixed Fixed Fixed Fixed Pin Pin

103 73 Fixed Fixed Fixed Fixed Pin Pin

105 74 Fixed Fixed Fixed Fixed Pin Pin

106 75 Fixed Fixed Fixed Fixed Pin Pin

106 76 Fixed Fixed Fixed Fixed Pin Pin

109 77 Fixed Fixed Fixed Fixed Pin Pin

109 78 Fixed Fixed Fixed Fixed Pin Pin

116 14 Fixed Fixed Fixed Fixed Pin Pin

151 10 Fixed Fixed Fixed Fixed Pin Pin

235 118 Fixed Fixed Fixed Fixed Pin Pin

236 120 Fixed Fixed Fixed Fixed Pin Pin

243 159 Fixed Fixed Fixed Fixed Pin Pin

244 158 Fixed Fixed Fixed Fixed Pin Pin

245 69 Fixed Fixed Fixed Fixed Pin Pin

299 156 Fixed Fixed Fixed Fixed Pin Pin

300 157 Fixed Fixed Fixed Fixed Pin Pin

303 185 Fixed Fixed Fixed Fixed Pin Pin

303 184 Fixed Fixed Fixed Fixed Pin Pin

304 187 Fixed Fixed Fixed Fixed Pin Pin

304 186 Fixed Fixed Fixed Fixed Pin Pin

307 117 Fixed Fixed Fixed Fixed Pin Pin

308 119 Fixed Fixed Fixed Fixed Pin Pin

311 76 Fixed Fixed Fixed Fixed Pin Pin

311 160 Fixed Fixed Fixed Fixed Pin Pin

312 79 Fixed Fixed Fixed Fixed Pin Pin

312 77 Fixed Fixed Fixed Fixed Pin Pin
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 Primary Load Cases
Number Name Type

1 SELF WEIGHT None

2 DEAD (TELECOM) None

3 ROOF DEAD None

4 LIVE None

5 SNOW None

6 ROOF SNOW None

7 WIND(Z) None

8 WIND(X) None

47 ROOF LIVE Live

 Combination Load Cases
Comb. Combination L/C Name Primary Primary L/C Name Factor

9 1.4D 1 SELF WEIGHT  1.40

2 DEAD (TELECOM)  1.40

3 ROOF DEAD  1.40

10 1.2D+1.6L+0.5W(Z) 1 SELF WEIGHT  1.20

2 DEAD (TELECOM)  1.20

3 ROOF DEAD  1.20

4 LIVE  1.60

7 WIND(Z)  0.50

11 D+L 1 SELF WEIGHT  1.00

2 DEAD (TELECOM)  1.00

3 ROOF DEAD  1.00

4 LIVE  1.00

47 ROOF LIVE  1.00

12 D+S 1 SELF WEIGHT  1.00

2 DEAD (TELECOM)  1.00

3 ROOF DEAD  1.00

5 SNOW  1.00

6 ROOF SNOW  1.00

13 D+0.75L 1 SELF WEIGHT  1.00

2 DEAD (TELECOM)  1.00

3 ROOF DEAD  1.00

4 LIVE  0.75

47 ROOF LIVE  0.75

14 D+0.6W(X) 1 SELF WEIGHT  1.00

2 DEAD (TELECOM)  1.00

3 ROOF DEAD  1.00

8 WIND(X)  0.60

15 D+0.6W(Z) 1 SELF WEIGHT  1.00

2 DEAD (TELECOM)  1.00

3 ROOF DEAD  1.00
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 Combination Load Cases Cont...
Comb. Combination L/C Name Primary Primary L/C Name Factor

7 WIND(Z)  0.60

16 D+0.6W(-X) 1 SELF WEIGHT  1.00

2 DEAD (TELECOM)  1.00

3 ROOF DEAD  1.00

8 WIND(X) -0.60

17 D+0.6W(-Z) 1 SELF WEIGHT  1.00

2 DEAD (TELECOM)  1.00

3 ROOF DEAD  1.00

7 WIND(Z) -0.60

18 1.2D+1.6L+0.5W(-Z) 1 SELF WEIGHT  1.20

2 DEAD (TELECOM)  1.20

3 ROOF DEAD  1.20

4 LIVE  1.60

7 WIND(Z) -0.50

47 ROOF LIVE  1.60

19 1.2D+1.6L+0.5W(X) 1 SELF WEIGHT  1.20

2 DEAD (TELECOM)  1.20

3 ROOF DEAD  1.20

4 LIVE  1.60

8 WIND(X)  0.50

47 ROOF LIVE  1.60

20 1.2D+1.6L+0.5W(-X) 1 SELF WEIGHT  1.20

2 DEAD (TELECOM)  1.20

3 ROOF DEAD  1.20

4 LIVE  1.60

8 WIND(X) -0.50

47 ROOF LIVE  1.60

21 1.2D+1.6S+0.5W(Z) 1 SELF WEIGHT  1.20

2 DEAD (TELECOM)  1.20

3 ROOF DEAD  1.50

5 SNOW  1.60

6 ROOF SNOW  1.60

7 WIND(Z)  0.50

22 D+0.75(L+0.6W(X)) 1 SELF WEIGHT  1.00

2 DEAD (TELECOM)  1.00

3 ROOF DEAD  1.00

4 LIVE  0.75

8 WIND(X)  0.45

47 ROOF LIVE  0.75

23 D+0.75(L+0.6W(Z)) 1 SELF WEIGHT  1.00

2 DEAD (TELECOM)  1.00

3 ROOF DEAD  1.00

4 LIVE  0.75

7 WIND(Z)  0.45

47 ROOF LIVE  0.75
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 Combination Load Cases Cont...
Comb. Combination L/C Name Primary Primary L/C Name Factor

24 D+0.75(L+0.6W(-X)) 1 SELF WEIGHT  1.00

2 DEAD (TELECOM)  1.00

3 ROOF DEAD  1.00

4 LIVE  0.75

8 WIND(X) -0.45

47 ROOF LIVE  0.75

25 D+0.75(L+0.6W(-Z)) 1 SELF WEIGHT  1.00

2 DEAD (TELECOM)  1.00

3 ROOF DEAD  1.00

4 LIVE  0.75

7 WIND(Z) -0.45

47 ROOF LIVE  0.75

26 1.2D+1.6S+0.5W(-Z) 1 SELF WEIGHT  1.20

2 DEAD (TELECOM)  1.20

3 ROOF DEAD  1.20

5 SNOW  1.60

6 ROOF SNOW  1.60

7 WIND(Z) -0.50

27 1.2D+1.6S+0.5W(X) 1 SELF WEIGHT  1.20

2 DEAD (TELECOM)  1.20

3 ROOF DEAD  1.20

5 SNOW  1.60

6 ROOF SNOW  1.60

8 WIND(X)  0.50

28 1.2D+1.6S+0.5W(-X) 1 SELF WEIGHT  1.20

2 DEAD (TELECOM)  1.20

3 ROOF DEAD  1.20

5 SNOW  1.60

6 ROOF SNOW  1.60

8 WIND(X) -0.50

29 1.2D+0.5L 1 SELF WEIGHT  1.20

2 DEAD (TELECOM)  1.20

3 ROOF DEAD  1.20

4 LIVE  0.50

47 ROOF LIVE  0.50

30 0.6D+0.6W(X) 1 SELF WEIGHT  0.60

2 DEAD (TELECOM)  0.60

3 ROOF DEAD  0.60

8 WIND(X)  0.60

31 0.6D+0.6W(Z) 1 SELF WEIGHT  0.60

2 DEAD (TELECOM)  0.60

3 ROOF DEAD  0.60

7 WIND(Z)  0.60

32 0.6D+0.6W(-X) 1 SELF WEIGHT  0.60

2 DEAD (TELECOM)  0.60
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 Combination Load Cases Cont...
Comb. Combination L/C Name Primary Primary L/C Name Factor

3 ROOF DEAD  0.60

8 WIND(X)  0.60

33 0.6D+0.6W(-Z) 1 SELF WEIGHT  0.60

2 DEAD (TELECOM)  0.60

3 ROOF DEAD  0.60

7 WIND(Z) -0.60

34 1.2D+0.5S 1 SELF WEIGHT  1.20

2 DEAD (TELECOM)  1.20

3 ROOF DEAD  1.20

6 ROOF SNOW  0.50

5 SNOW  0.50

35 1.2D+1.0W(Z)+0.5L 1 SELF WEIGHT  1.20

2 DEAD (TELECOM)  1.20

3 ROOF DEAD  1.20

7 WIND(Z)  1.00

4 LIVE  0.50

47 ROOF LIVE  0.50

36 1.2D+1.0W(-Z)+0.5L 1 SELF WEIGHT  1.20

2 DEAD (TELECOM)  1.20

3 ROOF DEAD  1.20

7 WIND(Z) -1.00

4 LIVE  0.50

47 ROOF LIVE  0.50

37 1.2D+1.0W(X)+0.5L 1 SELF WEIGHT  1.20

2 DEAD (TELECOM)  1.20

3 ROOF DEAD  1.20

8 WIND(X)  1.00

4 LIVE  0.50

47 ROOF LIVE  0.50

38 1.2D+1.0W(-X)+0.5L 1 SELF WEIGHT  1.20

2 DEAD (TELECOM)  1.20

3 ROOF DEAD  1.20

8 WIND(X) -1.00

4 LIVE  0.50

47 ROOF LIVE  0.50

39 1.2D+1.0W(Z)+0.5S 1 SELF WEIGHT  1.20

2 DEAD (TELECOM)  1.20

3 ROOF DEAD  1.20

7 WIND(Z)  1.00

5 SNOW  0.50

6 ROOF SNOW  0.50

40 1.2D+1.0W(-Z)+0.5S 1 SELF WEIGHT  1.20

2 DEAD (TELECOM)  1.20

3 ROOF DEAD  1.20

7 WIND(Z) -1.00
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 Combination Load Cases Cont...
Comb. Combination L/C Name Primary Primary L/C Name Factor

5 SNOW  0.50

6 ROOF SNOW  0.50

41 1.2D+1.0W(X)+0.5S 1 SELF WEIGHT  1.20

2 DEAD (TELECOM)  1.20

3 ROOF DEAD  1.20

8 WIND(X)  1.00

5 SNOW  0.50

6 ROOF SNOW  0.50

42 1.2D+1.0W(-X)+0.5S 1 SELF WEIGHT  1.20

2 DEAD (TELECOM)  1.20

3 ROOF DEAD  1.20

8 WIND(X) -1.00

5 SNOW  0.50

6 ROOF SNOW  0.50

43 0.9D+1.0W(Z) 1 SELF WEIGHT  0.90

2 DEAD (TELECOM)  0.90

3 ROOF DEAD  0.90

7 WIND(Z)  1.00

44 0.9D+1.0W(-Z) 1 SELF WEIGHT  0.90

2 DEAD (TELECOM)  0.90

3 ROOF DEAD  0.90

7 WIND(Z) -1.00

45 0.9D+1.0W(X) 1 SELF WEIGHT  0.90

2 DEAD (TELECOM)  0.90

3 ROOF DEAD  0.90

8 WIND(X)  1.00

46 0.9D+1.0W(-X) 1 SELF WEIGHT  0.90

2 DEAD (TELECOM)  0.90

3 ROOF DEAD  0.90

8 WIND(X) -1.00

48 D+0.75S 1 SELF WEIGHT  1.00

2 DEAD (TELECOM)  1.00

3 ROOF DEAD  1.00

5 SNOW  0.75

6 ROOF SNOW  0.75

49 D+0.75(S+0.6W(Z)) 1 SELF WEIGHT  1.00

2 DEAD (TELECOM)  1.00

3 ROOF DEAD  1.00

5 SNOW  0.75

6 ROOF SNOW  0.75

7 WIND(Z)  0.45

50 D+0.75(S+0.6W(-Z)) 1 SELF WEIGHT  1.00

2 DEAD (TELECOM)  1.00

3 ROOF DEAD  1.00

5 SNOW  0.75
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 Combination Load Cases Cont...
Comb. Combination L/C Name Primary Primary L/C Name Factor

6 ROOF SNOW  0.75

7 WIND(Z) -0.45

51 D+0.75(S+0.6W(X)) 1 SELF WEIGHT  1.00

2 DEAD (TELECOM)  1.00

3 ROOF DEAD  1.00

5 SNOW  0.75

6 ROOF SNOW  0.75

8 WIND(X)  0.45

52 D+0.75(S+0.6W(-X)) 1 SELF WEIGHT  1.00

2 DEAD (TELECOM)  1.00

3 ROOF DEAD  1.00

5 SNOW  0.75

6 ROOF SNOW  0.75

8 WIND(X) -0.45

53 D+L (TELECOM ONLY) 1 SELF WEIGHT  1.00

2 DEAD (TELECOM)  1.00

4 LIVE  1.00

54 D+S (TELECOM ONLY) 1 SELF WEIGHT  1.00

2 DEAD (TELECOM)  1.00

5 SNOW  1.00

55 D+0.75L (TELECOM ONLY) 1 SELF WEIGHT  1.00

2 DEAD (TELECOM)  1.00

4 LIVE  0.75

56 D+0.7S (TELECOM ONLY) 1 SELF WEIGHT  1.00

2 DEAD (TELECOM)  1.00

5 SNOW  0.75

57 D+0.6W(Z) (TELECOM ONLY) 1 SELF WEIGHT  1.00

2 DEAD (TELECOM)  1.00

7 WIND(Z)  0.60

58 D+0.6W(-Z) (TELECOM ONLY) 1 SELF WEIGHT  1.00

2 DEAD (TELECOM)  1.00

7 WIND(Z) -0.60

59 D+0.6W(X) (TELECOM ONLY) 1 SELF WEIGHT  1.00

2 DEAD (TELECOM)  1.00

8 WIND(X)  0.60

60 D+0.6W(-Z) (TELECOM ONLY) 1 SELF WEIGHT  1.00

2 DEAD (TELECOM)  1.00

8 WIND(X) -0.60

61 D+0.75(0.6W(Z))+0.75L (TELECOM ONLY) 1 SELF WEIGHT  1.00

2 DEAD (TELECOM)  1.00

7 WIND(Z)  0.45

4 LIVE  0.75

62 D+0.75(0.6W(-Z))+0.75L (TELECOM ONLY) 1 SELF WEIGHT  1.00

2 DEAD (TELECOM)  1.00

7 WIND(Z) -0.45
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 Combination Load Cases Cont...
Comb. Combination L/C Name Primary Primary L/C Name Factor

4 LIVE  0.75

63 D+0.75(0.6W(X))+0.75L (TELECOM ONLY) 1 SELF WEIGHT  1.00

2 DEAD (TELECOM)  1.00

8 WIND(X)  0.45

4 LIVE  0.75

64 D+0.75(0.6W(-X))+0.75L (TELECOM ONLY) 1 SELF WEIGHT  1.00

2 DEAD (TELECOM)  1.00

8 WIND(X) -0.45

4 LIVE  0.75

65 D+0.75(0.6W(Z))+0.75S (TELECOM ONLY) 1 SELF WEIGHT  1.00

2 DEAD (TELECOM)  1.00

7 WIND(Z)  0.45

5 SNOW  0.75

66 D+0.75(0.6W(-Z))+0.75S (TELECOM ONLY) 1 SELF WEIGHT  1.00

2 DEAD (TELECOM)  1.00

7 WIND(Z) -0.45

5 SNOW  0.75

67 D+0.75(0.6W(X))+0.75S (TELECOM ONLY) 1 SELF WEIGHT  1.00

2 DEAD (TELECOM)  1.00

8 WIND(X)  0.45

5 SNOW  0.75

68 D+0.75(0.6W(-X))+0.75S (TELECOM ONLY) 1 SELF WEIGHT  1.00

2 DEAD (TELECOM)  1.00

8 WIND(X) -0.45

5 SNOW  0.75

69 0.6D+0.6W(Z) (TELECOM ONLY) 1 SELF WEIGHT  0.60

2 DEAD (TELECOM)  0.60

7 WIND(Z)  0.60

70 0.6D+0.6W(-Z) (TELECOM ONLY) 1 SELF WEIGHT  0.60

2 DEAD (TELECOM)  0.60

7 WIND(Z) -0.60

71 0.6D+0.6W(X) (TELECOM ONLY) 1 SELF WEIGHT  0.60

2 DEAD (TELECOM)  0.60

8 WIND(X)  0.60

72 0.6D+0.6W(-X) (TELECOM ONLY) 1 SELF WEIGHT  0.60

2 DEAD (TELECOM)  0.60

8 WIND(X) -0.60
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-10.000 lbf/ft-10.000 lbf/ft-15.000 lbf/ft-15.000 lbf/ft-15.000 lbf/ft-22.913 lbf/ft-22.913 lbf/ft
-15.000 lbf/ft-22.913 lbf/ft-22.913 lbf/ft

-22.913 lbf/ft-22.913 lbf/ft-20.000 lbf/ft
-4.174 lbf/ft-4.174 lbf/ft-10.000 lbf/ft-10.000 lbf/ft

-22.500 lbf/ft-22.500 lbf/ft

-0.827 lbf/ft

-20.000 lbf/ft

-0.827 lbf/ft

2*-22.913 lbf/ft2*-22.913 lbf/ft
2*-22.913 lbf/ft2*-22.913 lbf/ft-19.165 lbf/ft-19.165 lbf/ft

-20.000 lbf/ft
-22.500 lbf/ft-22.500 lbf/ft

-22.500 lbf/ft-22.500 lbf/ft-19.161 lbf/ft

-19.165 lbf/ft-19.165 lbf/ft-19.165 lbf/ft-19.165 lbf/ft 2*-22.913 lbf/ft2*-22.913 lbf/ft

-0.844 lbf/ft-0.844 lbf/ft
-22.498 lbf/ft-22.498 lbf/ft

-14.153 lbf/ft
-20.000 lbf/ft-22.913 lbf/ft-22.913 lbf/ft

-22.913 lbf/ft-22.913 lbf/ft
-15.000 lbf/ft

-14.153 lbf/ft-10.000 lbf/ft
-22.498 lbf/ft-22.498 lbf/ft

-22.498 lbf/ft-22.498 lbf/ft-19.161 lbf/ft
-19.165 lbf/ft-19.165 lbf/ft-19.165 lbf/ft-19.165 lbf/ft

-10.000 lbf/ft
-19.161 lbf/ft

-9.161 lbf/ft-10.000 lbf/ft

2*-22.500 lbf/ft2*-22.500 lbf/ft

-5.847 lbf/ft
2*-19.165 lbf/ft2*-19.165 lbf/ft

-9.161 lbf/ft-10.000 lbf/ft-19.161 lbf/ft
-5.847 lbf/ft

-22.924 lbf/ft-22.924 lbf/ft
-15.000 lbf/ft

-15.000 lbf/ft2*-22.913 lbf/ft2*-22.913 lbf/ft
2*-22.913 lbf/ft2*-22.913 lbf/ft

-9.169 lbf/ft

-19.161 lbf/ft

-10.000 lbf/ft
-19.161 lbf/ft

-9.161 lbf/ft-10.000 lbf/ft
-15.000 lbf/ft

-15.000 lbf/ft-9.169 lbf/ft-19.169 lbf/ft-10.000 lbf/ft-9.161 lbf/ft-10.000 lbf/ft-19.161 lbf/ft
2*-22.924 lbf/ft2*-22.924 lbf/ft

2*-22.924 lbf/ft2*-22.924 lbf/ft
-15.000 lbf/ft

-15.000 lbf/ft-22.913 lbf/ft-22.913 lbf/ft

-5.826 lbf/ft

-19.161 lbf/ft

-10.000 lbf/ft-9.169 lbf/ft
2*-19.165 lbf/ft2*-19.165 lbf/ft

-5.826 lbf/ft

-47.400 lbf/ft

2*-22.498 lbf/ft2*-22.498 lbf/ft
-10.000 lbf/ft-9.169 lbf/ft-19.169 lbf/ft

-10.000 lbf/ft
-22.924 lbf/ft-15.000 lbf/ft-22.924 lbf/ft

-19.169 lbf/ft-22.500 lbf/ft-22.500 lbf/ft
-22.500 lbf/ft-22.500 lbf/ft-19.165 lbf/ft-19.165 lbf/ft-19.165 lbf/ft-19.165 lbf/ft

-10.827 lbf/ft

-22.500 lbf/ft-22.500 lbf/ft
-10.000 lbf/ft

-47.400 lbf/ft

-10.827 lbf/ft

-22.924 lbf/ft-22.924 lbf/ft
2*-22.924 lbf/ft2*-22.924 lbf/ft

-19.169 lbf/ft-22.498 lbf/ft-22.498 lbf/ft
-22.498 lbf/ft-22.498 lbf/ft-19.165 lbf/ft-19.165 lbf/ft-19.165 lbf/ft-19.165 lbf/ft-19.165 lbf/ft-19.165 lbf/ft

-9.157 lbf/ft

2*-22.924 lbf/ft2*-22.924 lbf/ft
2*-22.924 lbf/ft2*-22.924 lbf/ft

-47.400 lbf/ft

-9.157 lbf/ft-22.924 lbf/ft-22.924 lbf/ft-22.924 lbf/ft -14.153 lbf/ft
-22.498 lbf/ft-22.498 lbf/ft

-14.153 lbf/ft-10.000 lbf/ft

-47.400 lbf/ft

-10.000 lbf/ft
-22.924 lbf/ft

-15.000 lbf/ft

-22.924 lbf/ft-22.924 lbf/ft
-22.924 lbf/ft-22.924 lbf/ft-20.000 lbf/ft-20.000 lbf/ft

-15.000 lbf/ft

-47.400 lbf/ft

-15.000 lbf/ft-15.000 lbf/ft

-47.400 lbf/ft

-4.604 kip

Load 2
X

Y

Z

Dead Load

-30.001 lbf/ft-30.001 lbf/ft
-45.000 lbf/ft-45.000 lbf/ft-45.000 lbf/ft

-68.740 lbf/ft-68.740 lbf/ft

-45.000 lbf/ft

-68.740 lbf/ft-68.740 lbf/ft
-68.740 lbf/ft-68.740 lbf/ft
-60.000 lbf/ft

-12.521 lbf/ft-12.521 lbf/ft

-30.000 lbf/ft-30.000 lbf/ft

-67.500 lbf/ft-67.500 lbf/ft

-2.480 lbf/ft

-60.000 lbf/ft

-2.480 lbf/ft

-68.740 lbf/ft-68.740 lbf/ft
-68.740 lbf/ft-68.740 lbf/ft

-67.500 lbf/ft-67.500 lbf/ft
-67.500 lbf/ft-67.500 lbf/ft

-57.495 lbf/ft-57.495 lbf/ft
-60.000 lbf/ft

-67.500 lbf/ft-67.500 lbf/ft
-67.500 lbf/ft-67.500 lbf/ft
-57.483 lbf/ft

-57.495 lbf/ft-57.495 lbf/ft-57.495 lbf/ft-57.495 lbf/ft
2*-68.740 lbf/ft2*-68.740 lbf/ft

-2.531 lbf/ft-2.531 lbf/ft

-67.495 lbf/ft-67.495 lbf/ft

-42.459 lbf/ft

-60.000 lbf/ft
-68.740 lbf/ft-68.740 lbf/ft

-68.740 lbf/ft-68.740 lbf/ft

-45.000 lbf/ft
-42.459 lbf/ft

-30.000 lbf/ft

-67.495 lbf/ft-67.495 lbf/ft
-67.495 lbf/ft-67.495 lbf/ft
-57.483 lbf/ft

-57.495 lbf/ft-57.495 lbf/ft-57.495 lbf/ft-57.495 lbf/ft

-30.000 lbf/ft

-57.483 lbf/ft

-27.483 lbf/ft-30.000 lbf/ft

2*-67.501 lbf/ft2*-67.501 lbf/ft

-17.541 lbf/ft

2*-57.495 lbf/ft2*-57.495 lbf/ft

-27.483 lbf/ft-30.000 lbf/ft

-57.483 lbf/ft

-17.541 lbf/ft

-68.771 lbf/ft-68.771 lbf/ft

-45.000 lbf/ft
-45.000 lbf/ft

-68.739 lbf/ft-68.739 lbf/ft
-68.739 lbf/ft-68.739 lbf/ft

-67.500 lbf/ft-67.500 lbf/ft
-67.500 lbf/ft-67.500 lbf/ft

-27.507 lbf/ft

-57.483 lbf/ft

-30.000 lbf/ft

-57.483 lbf/ft

-27.483 lbf/ft-30.000 lbf/ft

-45.000 lbf/ft
-45.000 lbf/ft

-27.507 lbf/ft

-57.507 lbf/ft

-30.000 lbf/ft-27.483 lbf/ft-30.000 lbf/ft

-57.483 lbf/ft

-68.771 lbf/ft-68.771 lbf/ft
-68.771 lbf/ft-68.771 lbf/ft

-67.495 lbf/ft-67.495 lbf/ft
-67.495 lbf/ft-67.495 lbf/ft

-45.000 lbf/ft
-45.000 lbf/ft

-68.739 lbf/ft-68.739 lbf/ft

-17.479 lbf/ft

-57.483 lbf/ft

-30.000 lbf/ft-27.507 lbf/ft

2*-57.495 lbf/ft2*-57.495 lbf/ft

-17.479 lbf/ft

2*-67.495 lbf/ft2*-67.495 lbf/ft

-30.000 lbf/ft-27.507 lbf/ft

-57.507 lbf/ft

-30.000 lbf/ft

-68.771 lbf/ft

-45.000 lbf/ft

-68.771 lbf/ft -57.507 lbf/ft
-67.501 lbf/ft-67.501 lbf/ft

-67.501 lbf/ft-67.501 lbf/ft
-57.495 lbf/ft-57.495 lbf/ft-57.495 lbf/ft-57.495 lbf/ft

-32.481 lbf/ft

-67.501 lbf/ft-67.501 lbf/ft

-30.000 lbf/ft
-32.481 lbf/ft

-68.771 lbf/ft-68.771 lbf/ft
2*-68.771 lbf/ft2*-68.771 lbf/ft -57.507 lbf/ft

-67.495 lbf/ft-67.495 lbf/ft
-67.495 lbf/ft-67.495 lbf/ft
-57.495 lbf/ft-57.495 lbf/ft-57.495 lbf/ft-57.495 lbf/ft-57.495 lbf/ft-57.495 lbf/ft

-27.471 lbf/ft

-68.771 lbf/ft-68.771 lbf/ft
-68.771 lbf/ft-68.771 lbf/ft

-67.495 lbf/ft-67.495 lbf/ft
-67.495 lbf/ft-67.495 lbf/ft

-27.471 lbf/ft

-68.771 lbf/ft-68.771 lbf/ft-68.771 lbf/ft

-42.459 lbf/ft

-67.495 lbf/ft-67.495 lbf/ft

-42.459 lbf/ft
-30.000 lbf/ft-30.000 lbf/ft

-68.771 lbf/ft

-45.000 lbf/ft

-68.771 lbf/ft-68.771 lbf/ft
-68.771 lbf/ft-68.771 lbf/ft

-60.000 lbf/ft-60.000 lbf/ft

-45.000 lbf/ft-45.000 lbf/ft-45.000 lbf/ft

Load 4
X

Y

Z

Live Load
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-47.400 lbf/ft

-47.400 lbf/ft

-47.400 lbf/ft

-47.400 lbf/ft

-47.400 lbf/ft

-47.400 lbf/ft

-2.722 kip

Load 7
X

Y

Z

Wind Load (Z-Direction)

2.722 kip

Load 8
X

Y

Z

Wind Load (X-Direction)
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 Utilization Ratio
Beam Analysis

Property

Design

Property

Actual

Ratio

Allowable

Ratio

Ratio

(Act./Allow.)

Clause L/C Ax

(in2)

Iz

(in4)

Iy

(in4)

Ix

(in4)

3 HSST4X4X0.375HSST4X4X0.375 0.623  1.000  0.623 Eq. H1-1b   10  4.780  10.300  10.300  17.500

4 HSST4X4X0.375HSST4X4X0.375 0.616  1.000  0.616 Eq. H1-1b   10  4.780  10.300  10.300  17.500

5 HSST4X4X0.375HSST4X4X0.375 0.643  1.000  0.643 Eq. H1-1b   18  4.780  10.300  10.300  17.500

6 HSST4X4X0.375HSST4X4X0.375 0.634  1.000  0.634 Eq. H1-1b   18  4.780  10.300  10.300  17.500

11 HSST4X4X0.375HSST4X4X0.375 0.632  1.000  0.632 Eq. H1-1b   10  4.780  10.300  10.300  17.500

12 HSST4X4X0.375HSST4X4X0.375 0.626  1.000  0.626 Eq. H1-1b   10  4.780  10.300  10.300  17.500

13 HSST4X4X0.375HSST4X4X0.375 0.633  1.000  0.633 Eq. H1-1b   18  4.780  10.300  10.300  17.500

14 HSST4X4X0.375HSST4X4X0.375 0.623  1.000  0.623 Eq. H1-1b   18  4.780  10.300  10.300  17.500

85 Round 40.0X40.0X0.2Round 40.0X40.0X0.2 0.047  1.000  0.047 Eq. H1-1b   35  31.214   6.17 E +3   6.17 E +3   12.3 E +3

86 Round 40.0X40.0X0.2Round 40.0X40.0X0.2 0.003  1.000  0.003 Sec. E1     9  31.214   6.17 E +3   6.17 E +3   12.3 E +3

87 W10X26 W10X26  0.183  1.000  0.183 Eq. H1-1b   36  7.610  144.000  14.100  0.402

89 W10X26 W10X26  0.039  1.000  0.039 Eq. H1-1b   36  7.610  144.000  14.100  0.402

90 W10X26 W10X26  0.132  1.000  0.132 Eq. H1-1b   35  7.610  144.000  14.100  0.402

92 W10X26 W10X26  0.038  1.000  0.038 Eq. H1-1b   36  7.610  144.000  14.100  0.402

93 W10X26 W10X26  0.323  1.000  0.323 Eq. H1-1b   35  7.610  144.000  14.100  0.402

94 W10X26 W10X26  0.294  1.000  0.294 Eq. H1-1b   36  7.610  144.000  14.100  0.402

95 W8X18 W8X18  0.130  1.000  0.130 Eq. H1-1b   20  5.260  61.900  7.970  0.172

102 W10X26 W10X26  0.302  1.000  0.302 Eq. H1-1b   36  7.610  144.000  14.100  0.402

103 W8X18 W8X18  0.130  1.000  0.130 Eq. H1-1b   19  5.260  61.900  7.970  0.172

104 W10X26 W10X26  0.032  1.000  0.032 Eq. H1-1b   35  7.610  144.000  14.100  0.402

105 W8X18 W8X18  0.130  1.000  0.130 Eq. H1-1b   19  5.260  61.900  7.970  0.172

106 W8X18 W8X18  0.012  1.000  0.012 Eq. H1-1b   10  5.260  61.900  7.970  0.172

109 W8X18 W8X18  0.012  1.000  0.012 Eq. H1-1b   10  5.260  61.900  7.970  0.172

116 W10X26 W10X26  0.040  1.000  0.040 Eq. H1-1b   35  7.610  144.000  14.100  0.402

143 W10X26 W10X26  0.168  1.000  0.168 Eq. H1-1b   35  7.610  144.000  14.100  0.402

144 W10X26 W10X26  0.184  1.000  0.184 Eq. H1-1b   36  7.610  144.000  14.100  0.402

145 W10X26 W10X26 0.03638  1.000 0.03638 Eq. H1-1b   36  7.610  144.000  14.100  0.402

147 W10X26 W10X26  0.035  1.000  0.035 Eq. H1-1b   36  7.610  144.000  14.100  0.402

149 W10X26 W10X26  0.243  1.000  0.243 Eq. H1-1b   36  7.610  144.000  14.100  0.402

151 W10X26 W10X26  0.039  1.000  0.039 Eq. H1-1b   35  7.610  144.000  14.100  0.402

152 L30304 L30304  0.134  1.000  0.134 Eq. H2-1    36  1.440  0.493  1.996 0.03

153 L30304 L30304  0.646  1.000  0.646 Eq. H2-1    18  1.440  0.493  1.996 0.03

154 L30304 L30304  0.625  1.000  0.625 Eq. H2-1    10  1.440  0.493  1.996 0.03

155 L30304 L30304  0.130  1.000  0.130 Eq. H2-1    35  1.440  0.493  1.996 0.03

159 L30304 L30304  0.631  1.000  0.631 Sec. E1     10  1.440  0.493  1.996 0.03

160 L30304 L30304  0.132  1.000  0.132 Sec. E1     35  1.440  0.493  1.996 0.03

161 L30304 L30304  0.129  1.000  0.129 Eq. H2-1    36  1.440  0.493  1.996 0.03

162 L30304 L30304  0.638  1.000  0.638 Eq. H2-1    18  1.440  0.493  1.996 0.03

177 W10X26 W10X26  0.505  1.000  0.505 Eq. H1-1b   38  7.610  144.000  14.100  0.402

178 W10X26 W10X26  0.502  1.000  0.502 Eq. H1-1b   37  7.610  144.000  14.100  0.402

179 W10X26 W10X26  0.502  1.000  0.502 Eq. H1-1b   38  7.610  144.000  14.100  0.402

180 W10X26 W10X26  0.504  1.000  0.504 Eq. H1-1b   37  7.610  144.000  14.100  0.402

181 PIPS15 PIPS15  0.357  1.000  0.357 Eq. H1-1b   36  0.749  0.293  0.293  0.586

183 PIPS15 PIPS15  0.527  1.000  0.527 Eq. H1-1b   18  0.749  0.293  0.293  0.586

184 W10X26 W10X26  0.427  1.000  0.427 Eq. H1-1b   18  7.610  144.000  14.100  0.402
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 Utilization Ratio Cont...
Beam Analysis

Property

Design

Property

Actual

Ratio

Allowable

Ratio

Ratio

(Act./Allow.)

Clause L/C Ax

(in2)

Iz

(in4)

Iy

(in4)

Ix

(in4)

185 PIPS15 PIPS15  0.377  1.000  0.377 Eq. H1-1b   36  0.749  0.293  0.293  0.586

187 PIPS15 PIPS15  0.137  1.000  0.137 Eq. H1-1b   36  0.749  0.293  0.293  0.586

188 W10X26 W10X26  0.399  1.000  0.399 Eq. H1-1b   36  7.610  144.000  14.100  0.402

189 PIPS15 PIPS15  0.328  1.000  0.328 Eq. H1-1b   18  0.749  0.293  0.293  0.586

190 W10X26 W10X26  0.177  1.000  0.177 Eq. H1-1b   36  7.610  144.000  14.100  0.402

191 PIPS15 PIPS15  0.499  1.000  0.499 Eq. H1-1b   18  0.749  0.293  0.293  0.586

192 PIPS15 PIPS15  0.348  1.000  0.348 Eq. H1-1b   18  0.749  0.293  0.293  0.586

193 PIPS15 PIPS15  0.560  1.000  0.560 Eq. H1-1b   36  0.749  0.293  0.293  0.586

194 PIPS15 PIPS15  0.450  1.000  0.450 Eq. H1-1b   36  0.749  0.293  0.293  0.586

195 PIPS15 PIPS15  0.269  1.000  0.269 Eq. H1-1b   36  0.749  0.293  0.293  0.586

196 PIPS15 PIPS15  0.318  1.000  0.318 Eq. H1-1b   36  0.749  0.293  0.293  0.586

197 PIPS15 PIPS15  0.407  1.000  0.407 Eq. H1-1b   36  0.749  0.293  0.293  0.586

198 PIPS15 PIPS15  0.523  1.000  0.523 Eq. H1-1b   36  0.749  0.293  0.293  0.586

199 PIPS15 PIPS15  0.761  1.000  0.761 Eq. H1-1b   18  0.749  0.293  0.293  0.586

200 PIPS15 PIPS15  0.772  1.000  0.772 Eq. H1-1b   18  0.749  0.293  0.293  0.586

201 PIPS15 PIPS15  0.730  1.000  0.730 Eq. H1-1b   36  0.749  0.293  0.293  0.586

202 PIPS15 PIPS15  0.498  1.000  0.498 Eq. H1-1b   36  0.749  0.293  0.293  0.586

203 PIPS15 PIPS15  0.468  1.000  0.468 Eq. H1-1b   18  0.749  0.293  0.293  0.586

204 PIPS15 PIPS15  0.279  1.000  0.279 Eq. H1-1b   36  0.749  0.293  0.293  0.586

205 PIPS15 PIPS15  0.210  1.000  0.210 Eq. H1-1b   38  0.749  0.293  0.293  0.586

206 PIPS15 PIPS15  0.527  1.000  0.527 Eq. H1-1b   18  0.749  0.293  0.293  0.586

207 PIPS15 PIPS15  0.276  1.000  0.276 Eq. H1-1b   36  0.749  0.293  0.293  0.586

208 PIPS15 PIPS15  0.676  1.000  0.676 Eq. H1-1b   18  0.749  0.293  0.293  0.586

209 PIPS15 PIPS15  0.413  1.000  0.413 Eq. H1-1b   36  0.749  0.293  0.293  0.586

210 PIPS15 PIPS15  0.646  1.000  0.646 Eq. H1-1b   18  0.749  0.293  0.293  0.586

211 PIPS15 PIPS15  0.701  1.000  0.701 Eq. H1-1b   36  0.749  0.293  0.293  0.586

212 W10X26 W10X26  0.037  1.000  0.037 Eq. H1-1b   35  7.610  144.000  14.100  0.402

213 PIPS15 PIPS15  0.104  1.000  0.104 Eq. H1-1b   39  0.749  0.293  0.293  0.586

214 PIPS15 PIPS15  0.167  1.000  0.167 Eq. H1-1b   35  0.749  0.293  0.293  0.586

215 W10X26 W10X26  0.031  1.000  0.031 Eq. H1-1b   19  7.610  144.000  14.100  0.402

216 PIPS15 PIPS15  0.066  1.000  0.066 Eq. H1-1b   35  0.749  0.293  0.293  0.586

217 PIPS15 PIPS15  0.124  1.000  0.124 Eq. H1-1b   35  0.749  0.293  0.293  0.586

218 PIPS15 PIPS15  0.258  1.000  0.258 Eq. H1-1b   10  0.749  0.293  0.293  0.586

219 PIPS15 PIPS15  0.480  1.000  0.480 Eq. H1-1b   10  0.749  0.293  0.293  0.586

220 PIPS15 PIPS15  0.117  1.000  0.117 Eq. H1-1b   35  0.749  0.293  0.293  0.586

221 PIPS15 PIPS15  0.110  1.000  0.110 Eq. H1-1b   36  0.749  0.293  0.293  0.586

222 PIPS15 PIPS15  0.283  1.000  0.283 Eq. H1-1b   35  0.749  0.293  0.293  0.586

223 PIPS15 PIPS15  0.175  1.000  0.175 Eq. H1-1b   35  0.749  0.293  0.293  0.586

224 PIPS15 PIPS15  0.098  1.000  0.098 Eq. H1-1b   36  0.749  0.293  0.293  0.586

225 PIPS15 PIPS15  0.302  1.000  0.302 Eq. H1-1b   36  0.749  0.293  0.293  0.586

226 PIPS15 PIPS15  0.077  1.000  0.077 Eq. H1-1b   35  0.749  0.293  0.293  0.586

227 W10X26 W10X26  0.038  1.000  0.038 Eq. H1-1b   35  7.610  144.000  14.100  0.402

228 PIPS15 PIPS15  0.128  1.000  0.128 Eq. H1-1b   35  0.749  0.293  0.293  0.586

229 PIPS15 PIPS15  0.122  1.000  0.122 Eq. H1-1b   40  0.749  0.293  0.293  0.586

230 PIPS15 PIPS15  0.259  1.000  0.259 Eq. H1-1b   35  0.749  0.293  0.293  0.586
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231 PIPS15 PIPS15  0.215  1.000  0.215 Eq. H1-1b   35  0.749  0.293  0.293  0.586

232 PIPS15 PIPS15  0.191  1.000  0.191 Eq. H1-1b   35  0.749  0.293  0.293  0.586

233 PIPS15 PIPS15  0.136  1.000  0.136 Eq. H1-1b   40  0.749  0.293  0.293  0.586

234 PIPS15 PIPS15  0.314  1.000  0.314 Eq. H1-1b   35  0.749  0.293  0.293  0.586

235 W8X18 W8X18  0.351  1.000  0.351 Eq. H1-1b   40  5.260  61.900  7.970  0.172

236 W8X18 W8X18  0.356  1.000  0.356 Eq. H1-1b   35  5.260  61.900  7.970  0.172

239 W10X26 W10X26  0.426  1.000  0.426 Eq. H1-1b   18  7.610  144.000  14.100  0.402

240 W10X26 W10X26  0.427  1.000  0.427 Eq. H1-1b   18  7.610  144.000  14.100  0.402

243 W10X26 W10X26  0.408  1.000  0.408 Eq. H1-1b   38  7.610  144.000  14.100  0.402

244 W10X26 W10X26  0.410  1.000  0.410 Eq. H1-1b   37  7.610  144.000  14.100  0.402

245 W8X18 W8X18  0.130  1.000  0.130 Eq. H1-1b   20  5.260  61.900  7.970  0.172

246 W10X26 W10X26  0.504  1.000  0.504 Eq. H1-1b   38  7.610  144.000  14.100  0.402

252 W10X26 W10X26  0.503  1.000  0.503 Eq. H1-1b   37  7.610  144.000  14.100  0.402

253 W10X26 W10X26  0.284  1.000  0.284 Eq. H1-1b   35  7.610  144.000  14.100  0.402

254 W10X26 W10X26  0.327  1.000  0.327 Eq. H1-1b   35  7.610  144.000  14.100  0.402

255 W10X26 W10X26  0.413  1.000  0.413 Eq. H1-1b   10  7.610  144.000  14.100  0.402

256 W10X26 W10X26  0.412  1.000  0.412 Eq. H1-1b   10  7.610  144.000  14.100  0.402

257 W10X26 W10X26  0.040  1.000  0.040 Eq. H1-1b   35  7.610  144.000  14.100  0.402

258 W10X26 W10X26  0.432  1.000  0.432 Eq. H1-1b   18  7.610  144.000  14.100  0.402

259 W10X26 W10X26  0.406  1.000  0.406 Eq. H1-1b   36  7.610  144.000  14.100  0.402

260 PIPS15 PIPS15  0.022  1.000  0.022 Eq. H3-1    36  0.749  0.293  0.293  0.586

261 W10X26 W10X26  0.033  1.000  0.033 Eq. H1-1b   36  7.610  144.000  14.100  0.402

262 PIPS15 PIPS15  0.106  1.000  0.106 Eq. H1-1b   35  0.749  0.293  0.293  0.586

263 PIPS15 PIPS15  0.032  1.000  0.032 Eq. H1-1b   35  0.749  0.293  0.293  0.586

264 PIPS15 PIPS15  0.071  1.000  0.071 Eq. H3-1    35  0.749  0.293  0.293  0.586

265 PIPS15 PIPS15 0.022173  1.000 0.022173 Eq. H1-1b   39  0.749  0.293  0.293  0.586

266 W10X26 W10X26  0.256  1.000  0.256 Eq. H1-1b   35  7.610  144.000  14.100  0.402

267 PIPS15 PIPS15  0.057  1.000  0.057 Eq. H1-1b   35  0.749  0.293  0.293  0.586

268 PIPS15 PIPS15  0.375  1.000  0.375 Eq. H1-1b   10  0.749  0.293  0.293  0.586

269 W10X26 W10X26  0.428  1.000  0.428 Eq. H1-1b   35  7.610  144.000  14.100  0.402

270 PIPS15 PIPS15  0.775  1.000  0.775 Eq. H1-1b   10  0.749  0.293  0.293  0.586

271 PIPS15 PIPS15  0.421  1.000  0.421 Eq. H1-1b   10  0.749  0.293  0.293  0.586

272 W10X26 W10X26  0.419  1.000  0.419 Eq. H1-1b   10  7.610  144.000  14.100  0.402

273 PIPS15 PIPS15  0.529  1.000  0.529 Eq. H1-1b   10  0.749  0.293  0.293  0.586

274 PIPS15 PIPS15  0.041  1.000  0.041 Eq. H1-1b   37  0.749  0.293  0.293  0.586

275 W10X26 W10X26  0.407  1.000  0.407 Eq. H1-1b   10  7.610  144.000  14.100  0.402

276 PIPS15 PIPS15  0.072  1.000  0.072 Eq. H1-1b   42  0.749  0.293  0.293  0.586

277 PIPS15 PIPS15  0.235  1.000  0.235 Eq. H1-1b   35  0.749  0.293  0.293  0.586

279 PIPS15 PIPS15  0.387  1.000  0.387 Eq. H1-1b   10  0.749  0.293  0.293  0.586

280 PIPS15 PIPS15  0.332  1.000  0.332 Eq. H1-1b   10  0.749  0.293  0.293  0.586

281 W10X26 W10X26  0.189  1.000  0.189 Eq. H1-1b   35  7.610  144.000  14.100  0.402

282 PIPS15 PIPS15  0.450  1.000  0.450 Eq. H1-1b   10  0.749  0.293  0.293  0.586

283 PIPS15 PIPS15  0.277  1.000  0.277 Eq. H1-1b   35  0.749  0.293  0.293  0.586

284 PIPS15 PIPS15  0.174  1.000  0.174 Eq. H1-1b   10  0.749  0.293  0.293  0.586

285 PIPS15 PIPS15  0.150  1.000  0.150 Eq. H1-1b   35  0.749  0.293  0.293  0.586
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286 PIPS15 PIPS15  0.144  1.000  0.144 Eq. H1-1b   19  0.749  0.293  0.293  0.586

287 PIPS15 PIPS15  0.488  1.000  0.488 Eq. H1-1b   35  0.749  0.293  0.293  0.586

288 PIPS15 PIPS15  0.257  1.000  0.257 Eq. H1-1b   35  0.749  0.293  0.293  0.586

289 PIPS15 PIPS15  0.188  1.000  0.188 Eq. H1-1b   35  0.749  0.293  0.293  0.586

290 PIPS15 PIPS15  0.156  1.000  0.156 Eq. H1-1b   19  0.749  0.293  0.293  0.586

291 PIPS15 PIPS15  0.595  1.000  0.595 Eq. H1-1b   10  0.749  0.293  0.293  0.586

292 PIPS15 PIPS15  0.382  1.000  0.382 Eq. H1-1b   10  0.749  0.293  0.293  0.586

293 PIPS15 PIPS15  0.037  1.000  0.037 Eq. H1-1b   35  0.749  0.293  0.293  0.586

294 PIPS15 PIPS15 0.048284  1.000 0.048284 Eq. H1-1b   35  0.749  0.293  0.293  0.586

295 PIPS15 PIPS15 0.078765  1.000 0.078765 Eq. H1-1b   35  0.749  0.293  0.293  0.586

296 PIPS15 PIPS15  0.119  1.000  0.119 Eq. H1-1b   35  0.749  0.293  0.293  0.586

299 W10X26 W10X26  0.410  1.000  0.410 Eq. H1-1b   38  7.610  144.000  14.100  0.402

300 W10X26 W10X26  0.408  1.000  0.408 Eq. H1-1b   37  7.610  144.000  14.100  0.402

301 W10X26 W10X26  0.502  1.000  0.502 Eq. H1-1b   38  7.610  144.000  14.100  0.402

302 W10X26 W10X26  0.505  1.000  0.505 Eq. H1-1b   37  7.610  144.000  14.100  0.402

303 W8X18 W8X18  0.007  1.000  0.007 Eq. H1-1b   18  5.260  61.900  7.970  0.172

304 W8X18 W8X18  0.007  1.000  0.007 Eq. H1-1b   10  5.260  61.900  7.970  0.172

305 W8X18 W8X18  0.001  1.000  0.001 Sec. G2.1(a) 9  5.260  61.900  7.970  0.172

306 W8X18 W8X18  0.001  1.000  0.001 Sec. G2.1(a) 9  5.260  61.900  7.970  0.172

307 W8X18 W8X18  0.353  1.000  0.353 Eq. H1-1b   36  5.260  61.900  7.970  0.172

308 W8X18 W8X18  0.349  1.000  0.349 Eq. H1-1b   39  5.260  61.900  7.970  0.172

310 W10X26 W10X26  0.383  1.000  0.383 Eq. H1-1b   35  7.610  144.000  14.100  0.402

311 W8X18 W8X18  0.011  1.000  0.011 Eq. H1-1b   20  5.260  61.900  7.970  0.172

312 W8X18 W8X18  0.011  1.000  0.011 Eq. H1-1b   20  5.260  61.900  7.970  0.172

313 W10X26 W10X26  0.431  1.000  0.431 Eq. H1-1b   35  7.610  144.000  14.100  0.402

314 W10X26 W10X26  0.402  1.000  0.402 Eq. H1-1b   36  7.610  144.000  14.100  0.402

317 W10X26 W10X26  0.407  1.000  0.407 Eq. H1-1b   10  7.610  144.000  14.100  0.402

318 W10X26 W10X26  0.409  1.000  0.409 Eq. H1-1b   36  7.610  144.000  14.100  0.402

319 L40406 L40406  0.065  1.000  0.065 Eq. H2-1    35  2.860  1.736  6.982  0.134

320 L40406 L40406  0.063  1.000  0.063 Eq. H2-1    36  2.860  1.736  6.982  0.134

321 L40406 L40406  0.064  1.000  0.064 Eq. H2-1    35  2.860  1.736  6.982  0.134

322 L40406 L40406  0.065  1.000  0.065 Eq. H2-1    36  2.860  1.736  6.982  0.134

 Failed Members
There is no data of this type.
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 Node Displacement Summary
Node L/C X

(in)

Y

(in)

Z

(in)

Resultant

(in)

rX

(rad)

rY

(rad)

rZ

(rad)

Max X 164 11:D+L  0.172 -0.001  0.007  0.172  0.000 -0.000 -0.004

Min X 146 11:D+L -0.064 -0.002  0.001  0.064  0.000  0.000  0.003

Max Y 2 11:D+L 0 0 0 0 -0.000  0.000 -0.003

Min Y 79 11:D+L  0.002 -0.467  0.000  0.467  0.000 -0.000 -0.001

Max Z 125 11:D+L  0.018 -0.362  0.017  0.363  0.000 -0.000  0.001

Min Z 132 11:D+L  0.024 -0.002 -0.006  0.025 -0.000 -0.001 -0.002

Max rX 187 11:D+L  0.003 -0.452  0.002  0.452  0.001 -0.000  0.002

Min rX 184 11:D+L  0.001 -0.458  0.000  0.458 -0.001 -0.000 -0.001

Max rY 141 11:D+L -0.030 -0.009  0.001  0.032 -0.000  0.001  0.001

Min rY 149 11:D+L  0.054 -0.008 -0.006  0.055 -0.000 -0.001 -0.001

Max rZ 122 11:D+L -0.002 -0.197  0.003  0.197  0.000  0.000  0.004

Min rZ 130 11:D+L  0.001 -0.092 -0.001  0.092  0.000  0.000 -0.004

Max Rst 79 11:D+L  0.002 -0.467  0.000  0.467  0.000 -0.000 -0.001
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DisplacementLoad 8 : 
X

Y

Z

Displacement

DISPLACEMENT:

Max Disp = 0.467" (Node 79)

Allowable Disp: L/240 = 0.600"

0.467" < 0.300" --> OK

DISPLACEMENT:

Max Disp = 0.467" (Node 79)

Allowable Disp: L/240 = 0.600"

0.467" < 0.600" --> OK
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 Reaction Summary
 Horizontal  Vertical  Horizontal  Moment

Node L/C FX

(kip)

FY

(kip)

FZ

(kip)

MX

(kip-in)

MY

(kip-in)

MZ

(kip-in)

Max FX 7 25:D+0.75(L+0.6W(-Z)) 3.869  11.642 -0.541 0 0 0

Min FX 3 25:D+0.75(L+0.6W(-Z))-3.913  13.007 -0.571 0 0 0

Max FY 3 11:D+L -3.582  13.236 -0.173 0 0 0

Min FY 6 33:0.6D+0.6W(-Z)  0.653  2.482 -0.531 0 0 0

Max FZ 6 15:D+0.6W(Z)  3.205  7.922  0.664 0 0 0

Min FZ 3 17:D+0.6W(-Z) -3.351  9.455 -0.644 0 0 0

Max MX 2 11:D+L -3.422  12.348  0.149 0 0 0

Min MX 2 11:D+L -3.422  12.348  0.149 0 0 0

Max MY 2 11:D+L -3.422  12.348  0.149 0 0 0

Min MY 2 11:D+L -3.422  12.348  0.149 0 0 0

Max MZ 2 11:D+L -3.422  12.348  0.149 0 0 0

Min MZ 2 11:D+L -3.422  12.348  0.149 0 0 0
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Round Lally Column Compressive Capacity Calculation

Properties of Concrete Filled Lally Columns:

Steel Yield Strength, fy = 35 ksi (page 5, Lally Column Handbook 10th ed.  1897 - 1926)

Concrete Compressive Stress, f'c = 3000 psi (page 5, Lally Column Handbook 1897 - 1926)

Lally Column Outer Diameter, D = 3.5 in (page 31, Lally Column Handbook 1897 - 1926)

Lally Column Inner Diameter, d = 3.07 in (page 31, Lally Column Handbook 1897 - 1926)

Steel Thickness, t = 0.22 in (page 31, Lally Column Handbook 1897 - 1926)

Area of Steel, As = 2.23 si (page 31, Lally Column Handbook 1897 - 1926)

Area of Concrete, Ac = 7.39 si (page 31, Lally Column Handbook 1897 - 1926)

Cross Sectional Area, Ag = 9.62 si

Steel Modulus of Elasticity, E = 29000 ksi (page 5, Lally Column Handbook 1897 - 1926)

Unit Weight of Concrete, wc = 145 pcf

C2 = 0.95 (circlular section, AISC page 16.1-82 2b.)

Effective Length Factor, K = 1.0 
Unbraced Length, L = 9.1 ft

All conditions must be satisfied to be considered as a filled composite column (AISC page 16.1-81 2a.)

As ≥ 0.01 Ag 2.23 in² > 0.10 in² R OK

0.15 E/fy ≥ D/t 124.29 > 16.20 R OK

Design Compressive Strength

Po = As fy +C2 Ac f'c (AISC Eq. I2-13)

= 99.12 kips

Pe = π2 (EIeff) / (KL)2 (AISC Eq. I2-5)

= 82.52 kips

EIeff = Es Is + C3 Ec Ic (AISC Eq. I2-14)

= 99335 kip-in^2

C3 = 0.6 + 2 (As / (Ac + As)) ≤ 0.9 (AISC Eq. I2-15)

=

Concrete Modulus of Elasticity, Ec = wc
1.5 (f'c)

.5

=

Steel Moment of Inertia, Is = (π(D4 - d4))/64
=

Concrete Moment of Inertia, Ic = (π d4)/64
=

Determine design compressive strength equation to use (AISC page 16.1-79 1b.)

Pe ≥ 0.44 Po 82.52 kips > 43.61 kips R Use Equation I2-2 for Pn

φc Pn =  0.75 * Po (0.658^(Po/Pe)) (AISC Eq. I2-2)

= 44.96 kips

3-1/2" OD. N.W. Lally Column (1st 2nd & 3rd Floor)

0.90

3024 ksi

3.02 in^4

4.35 in^4
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Round Lally Column Compressive Capacity Calculation

Properties of Concrete Filled Lally Columns:

Steel Yield Strength, fy = 35 ksi (page 5, Lally Column Handbook 10th ed.  1897 - 1926)

Concrete Compressive Stress, f'c = 3000 psi (page 5, Lally Column Handbook 1897 - 1926)

Lally Column Outer Diameter, D = 4.0 in (page 31, Lally Column Handbook 1897 - 1926)

Lally Column Inner Diameter, d = 3.55 in (page 31, Lally Column Handbook 1897 - 1926)

Steel Thickness, t = 0.23 in (page 31, Lally Column Handbook 1897 - 1926)

Area of Steel, As = 2.68 si (page 31, Lally Column Handbook 1897 - 1926)

Area of Concrete, Ac = 9.89 si (page 31, Lally Column Handbook 1897 - 1926)

Cross Sectional Area, Ag = 12.57 si

Steel Modulus of Elasticity, E = 29000 ksi (page 5, Lally Column Handbook 1897 - 1926)

Unit Weight of Concrete, wc = 145 pcf

C2 = 0.95 (circlular section, AISC page 16.1-82 2b.)

Effective Length Factor, K = 1.0 
Unbraced Length, L = 9.1 ft

All conditions must be satisfied to be considered as a filled composite column (AISC page 16.1-81 2a.)

As ≥ 0.01 Ag 2.68 in² > 0.13 in² R OK

0.15 E/fy ≥ D/t 124.29 > 17.70 R OK

Design Compressive Strength

Po = As fy +C2 Ac f'c (AISC Eq. I2-13)

= 121.98 kips

Pe = π2 (EIeff) / (KL)2 (AISC Eq. I2-5)

= 132.93 kips

EIeff = Es Is + C3 Ec Ic (AISC Eq. I2-14)

= 160016 kip-in^2

C3 = 0.6 + 2 (As / (Ac + As)) ≤ 0.9 (AISC Eq. I2-15)

=

Concrete Modulus of Elasticity, Ec = wc
1.5 (f'c)

.5

=

Steel Moment of Inertia, Is = (π(D4 - d4))/64
=

Concrete Moment of Inertia, Ic = (π d4)/64
=

Determine design compressive strength equation to use (AISC page 16.1-79 1b.)

Pe ≥ 0.44 Po 132.93 kips > 53.67 kips R Use Equation I2-2 for Pn

φc Pn =  0.75 * Po (0.658^(Po/Pe)) (AISC Eq. I2-2)

= 62.31 kips

4" OD. N.W. Lally Column (Basement)

0.90

3024 ksi

4.79 in^4

7.78 in^4
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-Check capacity of existing 3-1/2 STD Lally columns on 1st, 2nd and 3rd Floor 

-Check capacity of existing 4 STD Lally column in basement 

Column Capacity

Existing & Proposed Roof Loading

Vertical Loading on Roof = 13.2 k (see STAAD Output)

Existing Loading

Floor

Tributary Area = 145.0 ft² (see exisitng plans)

Dead Load = 18.0 psf 2.6 k

Live Load = 40.0 psf 5.8 k (residential - private room- corridor serving them)

Wall

Tributary Area = 145.0 ft² (see exisitng plans)

Dead Load Single Stud = 10.0 psf 1.5 k

Dead Load Double Stud = 17.0 psf 2.5 k

ASD Load Combinations

D+L

Existing Column Capacity

Load

13.2 k Roof

Existing + 
Proposed 
Loading

< or > Capacity

13 k

10.0 k 4th Floor

23 k < 45 k

9.9 k 3rd Floor

33 k < 45 k

10.9 k 2nd Floor

44 k < 45 k

10.9 k 1st Floor

55 k < 62 k

Basement

Existing + Proposed Loading 
on Roof

13.2 k

45.0 k
3-1/2 STD. Lally Column

(9'-1" Floor Heights)
(See Capacity 

Calc.)

4 STD. Lally Column               
(9'-1" Floor Heights)

62.3 k
(See Capacity 

Calc.)

Ex. 4 STD. Lally Column

Load on Basement 
Column →

Pass

Pass

Reinforced Timber Column

Load on 4th Floor 
Column →

Ex. 3-1/2 STD. Lally Column

Load on 1st Floor 
Column →

Pass

Pass
Ex. 3-1/2 STD. Lally Column

Load on 2nd Floor 
Column →

Ex. 3-1/2 STD. Lally Column

Load on 3rd Floor 
Column →

See timber column checks
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 Reactions
 Horizontal  Vertical  Horizontal  Moment

Node L/C FX

(kip)

FY

(kip)

FZ

(kip)

MX

(kip-in)

MY

(kip-in)

MZ

(kip-in)

2 2:DEAD (TELECOM)-1.248  1.807  0.020 0 0 0

3:ROOF DEAD 0  3.610 0 0 0 0

4:LIVE -1.041  1.977  0.084 0 0 0

5:SNOW -0.874  1.660  0.071 0 0 0

6:ROOF SNOW 0  2.550 0 0 0 0

7:WIND(Z) -1.336  2.387  0.952 0 0 0

8:WIND(X) -0.658  1.160 -0.002 0 0 0

47:ROOF LIVE 0  3.040 0 0 0 0

3 2:DEAD (TELECOM)-1.475  2.337 -0.029 0 0 0

3:ROOF DEAD 0  3.770 0 0 0 0

4:LIVE -1.009  1.983 -0.091 0 0 0

5:SNOW -0.847  1.666 -0.076 0 0 0

6:ROOF SNOW 0  2.710 0 0 0 0

7:WIND(Z)  1.296 -2.387  0.937 0 0 0

8:WIND(X) -0.686  1.160  0.002 0 0 0

47:ROOF LIVE 0  3.230 0 0 0 0

6 2:DEAD (TELECOM) 1.264  1.815  0.030 0 0 0

3:ROOF DEAD 0  2.780 0 0 0 0

4:LIVE  1.054  1.983  0.094 0 0 0

5:SNOW  0.885  1.666  0.079 0 0 0

6:ROOF SNOW 0  1.970 0 0 0 0

7:WIND(Z)  1.324  2.366  0.968 0 0 0

8:WIND(X) -0.704 -1.160  0.002 0 0 0

47:ROOF LIVE 0  2.350 0 0 0 0

7 2:DEAD (TELECOM) 1.459  2.328 -0.021 0 0 0

3:ROOF DEAD 0  2.950 0 0 0 0

4:LIVE  0.996  1.977 -0.087 0 0 0

5:SNOW  0.836  1.660 -0.073 0 0 0

6:ROOF SNOW 0  2.130 0 0 0 0

7:WIND(Z) -1.284 -2.366  0.908 0 0 0

8:WIND(X) -0.675 -1.160 -0.003 0 0 0

47:ROOF LIVE 0  2.540 0 0 0 0
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General Section Property Calculator
Licensee : DEWBERRYLic. # : KW-06009005

File = C:\Users\dpatel\Desktop\CT2818~1\SA\CALCUL~1\COLUMN~1.EC6

Description : Channel Mod Section Properties (transformed)

Final Section Properties
: Ixx 14.911 in^4:

r xx
1.434 in

in^4:

in:

Total Area in^2

Calculated final C.G. distance from Datum :

4.614
Iyy 9.489

r yy :
1.798Edge Distances from CG. :

X cg Dist. 0.0 in in^3
Zyy
Zxx ::

+X
-1.940

in:

Sxx : - Y 5.964 in^3
Sxx : +Y 5.964 in^3:

:

Y cg Dist.

-X
1.940

Syy : - X 4.891 in^3
4.891: in^3Syy : +X

:

in:
in:

in : in^36.070
7.083

: 0.0

+Y 2.50
in

deg CCWRotation of All Components 0.00:

:-Y -2.50

Rectangular & Circular Shapes

Rectangular Shape : 1 Height = 0.205 in Width =

0.718Area =

0Rotation =

in^2

deg CCW3.500

Xcg =

in

0.000
Ycg =

in
0.000 in

Steel Shapes
C5x6.7 : 1 1.948Area = 0Rotation =in^2 deg CCW

Xcg = -1.456
Ycg =

in
0.000 in



General Section Property Calculator
Licensee : DEWBERRYLic. # : KW-06009005

File = C:\Users\dpatel\Desktop\CT2818~1\SA\CALCUL~1\COLUMN~1.EC6

Description : Channel Mod Section Properties (transformed)

C5x6.7 : 2 1.948Area = 180Rotation =in^2 deg CCW
Xcg = 1.456
Ycg =

in
0.000 in



Steel Column
Licensee : DEWBERRYLic. # : KW-06009005

File = C:\Users\dpatel\Desktop\CT2818~1\SA\CALCUL~1\COLUMN~1.EC6

Description : (2)C5x6.7 w/4x4 Timber Column 7D (Node 2)

.Code References
Calculations per AISC 360-10, IBC 2018, CBC 2016, ASCE 7-10

Load Combinations Used : IBC 2015

General Information

Steel Stress Grade
Top & Bottom PinnedAnalysis Method :

7.750Overall Column Height

ft

Top & Bottom FixityLoad Resistance Factor

Fy : Steel Yield
ksi29,000.0
ksi

Steel Section Name : (2)C5x6.7w/4x4 timber

36.0

ft

E : Elastic Bending Modulus
Y-Y (depth) axis :

X-X (width) axis :
Unbraced Length for X-X Axis buckling = 7.750 ft, K = 1.0

Unbraced Length for Y-Y Axis buckling = 7.750 ft, K = 1.0

Brace condition for deflection (buckling) along columns :

.Applied Loads Service loads entered. Load Factors will be applied for calculations.

Column self weight included : 109.663 lbs * Dead Load Factor
AXIAL LOADS . . .

Dead Load (Platform): Axial Load at 7.750 ft, D = 1.807 k
Dead Load (Roof): Axial Load at 7.750 ft, D = 3.610 k
Live Load (Platform): Axial Load at 7.750 ft, LR = 1.977 k
Snow (Platform): Axial Load at 7.750 ft, S = 1.660 k
Snow (Roof): Axial Load at 7.750 ft, S = 2.550 k
Wind (Platform): Axial Load at 7.750 ft, W = 2.387 k
Live Load (Roof): Axial Load at 7.750 ft, LR = 3.040 k

.DESIGN SUMMARY

PASS Max. Axial+Bending Stress Ratio  = 0.1323

Location of max.above base 0.0 ft

15.853 k
119.801 k

0.0 k-ft

Load Combination +1.20D+1.60Lr+0.50W+1.60H

Load Combination

16.389 k-ft

Bending & Shear Check Results

PASS Maximum Shear Stress Ratio =

0.0 k

0.0 : 1

Location of max.above base 0.0 ft
At maximum location values are . . .

: 1

At maximum location values are . . .

k

Pu
0.9 * Pn
Mu-x

Vu : Applied
Vn * Phi : Allowable

0.9 * Mn-x :

0.9 * Mn-y :
Mu-y

19.124 k-ft
0.0 k-ft

Maximum Load Reactions . .

(see tab for all)

Top along X-X 0.0 k
Bottom along X-X 0.0 k
Top along Y-Y 0.0 k
Bottom along Y-Y 0.0 k

Maximum Load Deflections . . .
Along Y-Y 0.0 in at 0.0 ft above base

for load combination :

Along X-X 0.0 in at 0.0 ft above base
for load combination :

0.0

.

Maximum Axial + Bending Stress Ratios Maximum Shear Ratios
Load Combination Stress Ratio Location Stress Ratio Status LocationStatus

Load Combination Results

+1.40D+1.60H PASS PASS0.00 0.000 0.00 ftft0.065
+1.20D+0.50Lr+1.60L+1.60H PASS PASS0.00 0.000 0.00 ftft0.076
+1.20D+1.60L+0.50S+1.60H PASS PASS0.00 0.000 0.00 ftft0.073
+1.20D+1.60Lr+0.50L+1.60H PASS PASS0.00 0.000 0.00 ftft0.122
+1.20D+1.60Lr+0.50W+1.60H PASS PASS0.00 0.000 0.00 ftft0.132
+1.20D+0.50L+1.60S+1.60H PASS PASS0.00 0.000 0.00 ftft0.112
+1.20D+1.60S+0.50W+1.60H PASS PASS0.00 0.000 0.00 ftft0.122
+1.20D+0.50Lr+0.50L+W+1.60H PASS PASS0.00 0.000 0.00 ftft0.096
+1.20D+0.50L+0.50S+W+1.60H PASS PASS0.00 0.000 0.00 ftft0.093
+1.20D+0.50L+0.70S+E+1.60H PASS PASS0.00 0.000 0.00 ftft0.080
+0.90D+W+0.90H PASS PASS0.00 0.000 0.00 ftft0.061



Steel Column
Licensee : DEWBERRYLic. # : KW-06009005

File = C:\Users\dpatel\Desktop\CT2818~1\SA\CALCUL~1\COLUMN~1.EC6

Description : (2)C5x6.7 w/4x4 Timber Column 7D (Node 2)

Maximum Axial + Bending Stress Ratios Maximum Shear Ratios
Load Combination Stress Ratio Location Stress Ratio Status LocationStatus

Load Combination Results

+0.90D+E+0.90H PASS PASS0.00 0.000 0.00 ftft0.042

.
k k-ft

Note: Only non-zero reactions are listed.

Load Combination

X-X Axis Reaction Y-Y Axis ReactionAxial Reaction
@ Base @ Top@ Base @ Base @ Top

Maximum Reactions

@ Base @ Base@ Top @ Top
Mx - End Moments My - End Moments

+D+H 5.527
+D+L+H 5.527
+D+Lr+H 10.544
+D+S+H 9.737
+D+0.750Lr+0.750L+H 9.289
+D+0.750L+0.750S+H 8.684
+D+0.60W+H 6.959
+D+0.70E+H 5.527
+D+0.750Lr+0.750L+0.450W+H 10.364
+D+0.750L+0.750S+0.450W+H 9.758
+D+0.750L+0.750S+0.5250E+H 8.684
+0.60D+0.60W+0.60H 4.748
+0.60D+0.70E+0.60H 3.316
D Only 5.527
Lr Only 5.017
L Only
S Only 4.210
W Only 2.387
E Only
H Only

k k-ft
Item

X-X Axis Reaction Y-Y Axis ReactionAxial Reaction
@ Base @ Top@ Base @ Base @ Top

Extreme Reactions

Extreme Value @ Base @ Base@ Top @ Top
Mx - End Moments My - End Moments

MaximumAxial @ Base 10.544
Minimum"
MaximumReaction,  X-X Axis Base 5.527
Minimum" 5.527
MaximumReaction,  Y-Y Axis Base 5.527
Minimum" 5.527
MaximumReaction,  X-X Axis Top 5.527
Minimum" 5.527
MaximumReaction,  Y-Y Axis Top 5.527
Minimum" 5.527
MaximumMoment,  X-X Axis Base 5.527
Minimum" 5.527
MaximumMoment,  Y-Y Axis Base 5.527
Minimum" 5.527
MaximumMoment,  X-X Axis Top 5.527
Minimum" 5.527
MaximumMoment,  Y-Y Axis Top 5.527
Minimum" 5.527

.Maximum Deflections for Load Combinations
Max. X-X Deflection Max. Y-Y Deflection DistanceLoad Combination Distance

+D+H 0.0000 0.000 0.000 ftft inin 0.000
+D+L+H 0.0000 0.000 0.000 ftft inin 0.000
+D+Lr+H 0.0000 0.000 0.000 ftft inin 0.000
+D+S+H 0.0000 0.000 0.000 ftft inin 0.000
+D+0.750Lr+0.750L+H 0.0000 0.000 0.000 ftft inin 0.000
+D+0.750L+0.750S+H 0.0000 0.000 0.000 ftft inin 0.000
+D+0.60W+H 0.0000 0.000 0.000 ftft inin 0.000
+D+0.70E+H 0.0000 0.000 0.000 ftft inin 0.000
+D+0.750Lr+0.750L+0.450W+H 0.0000 0.000 0.000 ftft inin 0.000



Steel Column
Licensee : DEWBERRYLic. # : KW-06009005
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Description : (2)C5x6.7 w/4x4 Timber Column 7D (Node 2)

Maximum Deflections for Load Combinations
Max. X-X Deflection Max. Y-Y Deflection DistanceLoad Combination Distance

+D+0.750L+0.750S+0.450W+H 0.0000 0.000 0.000 ftft inin 0.000
+D+0.750L+0.750S+0.5250E+H 0.0000 0.000 0.000 ftft inin 0.000
+0.60D+0.60W+0.60H 0.0000 0.000 0.000 ftft inin 0.000
+0.60D+0.70E+0.60H 0.0000 0.000 0.000 ftft inin 0.000
D Only 0.0000 0.000 0.000 ftft inin 0.000
Lr Only 0.0000 0.000 0.000 ftft inin 0.000
L Only 0.0000 0.000 0.000 ftft inin 0.000
S Only 0.0000 0.000 0.000 ftft inin 0.000
W Only 0.0000 0.000 0.000 ftft inin 0.000
E Only 0.0000 0.000 0.000 ftft inin 0.000
H Only 0.0000 0.000 0.000 ftft inin 0.000

.Steel Section Properties  : (2)C5x6.7w/4x4 timber

R xx =

1.434

in

Depth = 5.000 in

R yy =

1.798

in
Zy = 6.070 in^3

J = 0.000 in^4

Width = 3.880 in
Wall Thick

=
0.344 in Zx = 7.083 in^3

Area
=

4.614 in^2
Weight = 14.150 plf

I xx = 14.91 in^4
S xx = 5.96 in^3 Cw = 0.00 in^6Design Thick = 0.320 in

I yy = 9.489 in^4 C = 0.000 in^3
S yy = 4.891 in^3

Ycg = 0.000 in

Sketches



Steel Column
Licensee : DEWBERRYLic. # : KW-06009005
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Description : (2)C5x6.7w/ 4x4 Timber Column 8F (Node 7)

.Code References
Calculations per AISC 360-10, IBC 2018, CBC 2016, ASCE 7-10

Load Combinations Used : IBC 2015

General Information

Steel Stress Grade
Top & Bottom PinnedAnalysis Method :

7.750Overall Column Height

ft

Top & Bottom FixityAllowable Strength

Fy : Steel Yield
ksi29,000.0
ksi

Steel Section Name : (2)C5x6.7w/4x4 timber

36.0

ft

E : Elastic Bending Modulus
Y-Y (depth) axis :

X-X (width) axis :
Unbraced Length for X-X Axis buckling = 7.750 ft, K = 1.0

Unbraced Length for Y-Y Axis buckling = 7.750 ft, K = 1.0

Brace condition for deflection (buckling) along columns :

.Applied Loads Service loads entered. Load Factors will be applied for calculations.

Column self weight included : 109.663 lbs * Dead Load Factor
AXIAL LOADS . . .

Dead Load (Platform): Axial Load at 7.750 ft, D = 2.328 k
Dead Load (Roof): Axial Load at 7.750 ft, D = 2.950 k
Live Load (Platform): Axial Load at 7.750 ft, LR = 1.977 k
Snow (Platform): Axial Load at 7.750 ft, S = 1.660 k
Snow (Roof): Axial Load at 7.750 ft, S = 2.130 k
Wind (Platform): Axial Load at 7.750 ft, W = 2.366 k
Live Load (Roof): Axial Load at 7.750 ft, LR = 2.540 k

.DESIGN SUMMARY

PASS Max. Axial+Bending Stress Ratio  = 0.1243

Location of max.above base 0.0 ft

9.905 k
79.708 k

0.0 k-ft

Load Combination +D+Lr+H

Load Combination

10.904 k-ft

Bending & Shear Check Results

PASS Maximum Shear Stress Ratio =

0.0 k

0.0 : 1

Location of max.above base 0.0 ft
At maximum location values are . . .

: 1

At maximum location values are . . .

k

12.724 k-ft
0.0 k-ft

Pa : Axial
Pn / Omega : Allowable
Ma-x : Applied
Mn-x / Omega : Allowable
Ma-y : Applied
Mn-y / Omega : Allowable

Va : Applied
Vn / Omega : Allowable

Maximum Load Reactions . .

(see tab for all)

Top along X-X 0.0 k
Bottom along X-X 0.0 k
Top along Y-Y 0.0 k
Bottom along Y-Y 0.0 k

Maximum Load Deflections . . .
Along Y-Y 0.0 in at 0.0 ft above base

for load combination :

Along X-X 0.0 in at 0.0 ft above base
for load combination :

0.0

.

Maximum Axial + Bending Stress Ratios Maximum Shear Ratios
Load Combination Stress Ratio Location Stress Ratio Status LocationStatus

Load Combination Results

+D+H PASS PASS0.00 0.000 0.00 ftft0.068
+D+L+H PASS PASS0.00 0.000 0.00 ftft0.068
+D+Lr+H PASS PASS0.00 0.000 0.00 ftft0.124
+D+S+H PASS PASS0.00 0.000 0.00 ftft0.115
+D+0.750Lr+0.750L+H PASS PASS0.00 0.000 0.00 ftft0.110
+D+0.750L+0.750S+H PASS PASS0.00 0.000 0.00 ftft0.103
+D+0.60W+H PASS PASS0.00 0.000 0.00 ftft0.085
+D+0.70E+H PASS PASS0.00 0.000 0.00 ftft0.068
+D+0.750Lr+0.750L+0.450W+H PASS PASS0.00 0.000 0.00 ftft0.123
+D+0.750L+0.750S+0.450W+H PASS PASS0.00 0.000 0.00 ftft0.117
+D+0.750L+0.750S+0.5250E+H PASS PASS0.00 0.000 0.00 ftft0.103



Steel Column
Licensee : DEWBERRYLic. # : KW-06009005
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Description : (2)C5x6.7w/ 4x4 Timber Column 8F (Node 7)

Maximum Axial + Bending Stress Ratios Maximum Shear Ratios
Load Combination Stress Ratio Location Stress Ratio Status LocationStatus

Load Combination Results

+0.60D+0.60W+0.60H PASS PASS0.00 0.000 0.00 ftft0.058
+0.60D+0.70E+0.60H PASS PASS0.00 0.000 0.00 ftft0.041

.
k k-ft

Note: Only non-zero reactions are listed.

Load Combination

X-X Axis Reaction Y-Y Axis ReactionAxial Reaction
@ Base @ Top@ Base @ Base @ Top

Maximum Reactions

@ Base @ Base@ Top @ Top
Mx - End Moments My - End Moments

+D+H 5.388
+D+L+H 5.388
+D+Lr+H 9.905
+D+S+H 9.178
+D+0.750Lr+0.750L+H 8.775
+D+0.750L+0.750S+H 8.230
+D+0.60W+H 6.807
+D+0.70E+H 5.388
+D+0.750Lr+0.750L+0.450W+H 9.840
+D+0.750L+0.750S+0.450W+H 9.295
+D+0.750L+0.750S+0.5250E+H 8.230
+0.60D+0.60W+0.60H 4.652
+0.60D+0.70E+0.60H 3.233
D Only 5.388
Lr Only 4.517
L Only
S Only 3.790
W Only 2.366
E Only
H Only

k k-ft
Item

X-X Axis Reaction Y-Y Axis ReactionAxial Reaction
@ Base @ Top@ Base @ Base @ Top

Extreme Reactions

Extreme Value @ Base @ Base@ Top @ Top
Mx - End Moments My - End Moments

MaximumAxial @ Base 9.905
Minimum"
MaximumReaction,  X-X Axis Base 5.388
Minimum" 5.388
MaximumReaction,  Y-Y Axis Base 5.388
Minimum" 5.388
MaximumReaction,  X-X Axis Top 5.388
Minimum" 5.388
MaximumReaction,  Y-Y Axis Top 5.388
Minimum" 5.388
MaximumMoment,  X-X Axis Base 5.388
Minimum" 5.388
MaximumMoment,  Y-Y Axis Base 5.388
Minimum" 5.388
MaximumMoment,  X-X Axis Top 5.388
Minimum" 5.388
MaximumMoment,  Y-Y Axis Top 5.388
Minimum" 5.388

.Maximum Deflections for Load Combinations
Max. X-X Deflection Max. Y-Y Deflection DistanceLoad Combination Distance

+D+H 0.0000 0.000 0.000 ftft inin 0.000
+D+L+H 0.0000 0.000 0.000 ftft inin 0.000
+D+Lr+H 0.0000 0.000 0.000 ftft inin 0.000
+D+S+H 0.0000 0.000 0.000 ftft inin 0.000
+D+0.750Lr+0.750L+H 0.0000 0.000 0.000 ftft inin 0.000
+D+0.750L+0.750S+H 0.0000 0.000 0.000 ftft inin 0.000
+D+0.60W+H 0.0000 0.000 0.000 ftft inin 0.000
+D+0.70E+H 0.0000 0.000 0.000 ftft inin 0.000



Steel Column
Licensee : DEWBERRYLic. # : KW-06009005

File = C:\Users\dpatel\Desktop\CT2818~1\SA\CALCUL~1\COLUMN~1.EC6

Description : (2)C5x6.7w/ 4x4 Timber Column 8F (Node 7)

Maximum Deflections for Load Combinations
Max. X-X Deflection Max. Y-Y Deflection DistanceLoad Combination Distance

+D+0.750Lr+0.750L+0.450W+H 0.0000 0.000 0.000 ftft inin 0.000
+D+0.750L+0.750S+0.450W+H 0.0000 0.000 0.000 ftft inin 0.000
+D+0.750L+0.750S+0.5250E+H 0.0000 0.000 0.000 ftft inin 0.000
+0.60D+0.60W+0.60H 0.0000 0.000 0.000 ftft inin 0.000
+0.60D+0.70E+0.60H 0.0000 0.000 0.000 ftft inin 0.000
D Only 0.0000 0.000 0.000 ftft inin 0.000
Lr Only 0.0000 0.000 0.000 ftft inin 0.000
L Only 0.0000 0.000 0.000 ftft inin 0.000
S Only 0.0000 0.000 0.000 ftft inin 0.000
W Only 0.0000 0.000 0.000 ftft inin 0.000
E Only 0.0000 0.000 0.000 ftft inin 0.000
H Only 0.0000 0.000 0.000 ftft inin 0.000

.Steel Section Properties  : (2)C5x6.7w/4x4 timber

R xx =

1.434

in

Depth = 5.000 in

R yy =

1.798

in
Zy = 6.070 in^3

J = 0.000 in^4

Width = 3.880 in
Wall Thick

=
0.344 in Zx = 7.083 in^3

Area
=

4.614 in^2
Weight = 14.150 plf

I xx = 14.91 in^4
S xx = 5.96 in^3 Cw = 0.00 in^6Design Thick = 0.320 in

I yy = 9.489 in^4 C = 0.000 in^3
S yy = 4.891 in^3

Ycg = 0.000 in

Sketches



Steel Column
Licensee : DEWBERRYLic. # : KW-06009005

File = C:\Users\dpatel\Desktop\CT2818~1\SA\CALCUL~1\COLUMN~1.EC6

Description : (2)C5x6.7w/4x4 Timber Column 8D (Node 3)

.Code References
Calculations per AISC 360-10, IBC 2018, CBC 2016, ASCE 7-10

Load Combinations Used : IBC 2015

General Information

Steel Stress Grade
Top & Bottom PinnedAnalysis Method :

7.750Overall Column Height

ft

Top & Bottom FixityLoad Resistance Factor

Fy : Steel Yield
ksi29,000.0
ksi

Steel Section Name : (2)C5x6.7w/4x4 timber

36.0

ft

E : Elastic Bending Modulus
Y-Y (depth) axis :

X-X (width) axis :
Unbraced Length for X-X Axis buckling = 7.750 ft, K = 1.0

Unbraced Length for Y-Y Axis buckling = 7.750 ft, K = 1.0

Brace condition for deflection (buckling) along columns :

.Applied Loads Service loads entered. Load Factors will be applied for calculations.

Column self weight included : 109.663 lbs * Dead Load Factor
AXIAL LOADS . . .

Dead Load (Platform): Axial Load at 7.750 ft, D = 2.337 k
Dead Load (Roof): Axial Load at 7.750 ft, D = 3.770 k
Live Load (Platform): Axial Load at 7.750 ft, LR = 1.983 k
Snow (Platform): Axial Load at 7.750 ft, S = 1.666 k
Snow (Roof): Axial Load at 7.750 ft, S = 2.710 k
Wind (Platform): Axial Load at 7.750 ft, W = 2.387 k
Live Load (Roof): Axial Load at 7.750 ft, LR = 3.230 k

.DESIGN SUMMARY

PASS Max. Axial+Bending Stress Ratio  = 0.1419

Location of max.above base 0.0 ft

16.994 k
119.801 k

0.0 k-ft

Load Combination +1.20D+1.60Lr+0.50W+1.60H

Load Combination

16.389 k-ft

Bending & Shear Check Results

PASS Maximum Shear Stress Ratio =

0.0 k

0.0 : 1

Location of max.above base 0.0 ft
At maximum location values are . . .

: 1

At maximum location values are . . .

k

Pu
0.9 * Pn
Mu-x

Vu : Applied
Vn * Phi : Allowable

0.9 * Mn-x :

0.9 * Mn-y :
Mu-y

19.124 k-ft
0.0 k-ft

Maximum Load Reactions . .

(see tab for all)

Top along X-X 0.0 k
Bottom along X-X 0.0 k
Top along Y-Y 0.0 k
Bottom along Y-Y 0.0 k

Maximum Load Deflections . . .
Along Y-Y 0.0 in at 0.0 ft above base

for load combination :

Along X-X 0.0 in at 0.0 ft above base
for load combination :

0.0

.

Maximum Axial + Bending Stress Ratios Maximum Shear Ratios
Load Combination Stress Ratio Location Stress Ratio Status LocationStatus

Load Combination Results

+1.40D+1.60H PASS PASS0.00 0.000 0.00 ftft0.073
+1.20D+0.50Lr+1.60L+1.60H PASS PASS0.00 0.000 0.00 ftft0.084
+1.20D+1.60L+0.50S+1.60H PASS PASS0.00 0.000 0.00 ftft0.081
+1.20D+1.60Lr+0.50L+1.60H PASS PASS0.00 0.000 0.00 ftft0.132
+1.20D+1.60Lr+0.50W+1.60H PASS PASS0.00 0.000 0.00 ftft0.142
+1.20D+0.50L+1.60S+1.60H PASS PASS0.00 0.000 0.00 ftft0.121
+1.20D+1.60S+0.50W+1.60H PASS PASS0.00 0.000 0.00 ftft0.131
+1.20D+0.50Lr+0.50L+W+1.60H PASS PASS0.00 0.000 0.00 ftft0.104
+1.20D+0.50L+0.50S+W+1.60H PASS PASS0.00 0.000 0.00 ftft0.100
+1.20D+0.50L+0.70S+E+1.60H PASS PASS0.00 0.000 0.00 ftft0.088
+0.90D+W+0.90H PASS PASS0.00 0.000 0.00 ftft0.067



Steel Column
Licensee : DEWBERRYLic. # : KW-06009005

File = C:\Users\dpatel\Desktop\CT2818~1\SA\CALCUL~1\COLUMN~1.EC6

Description : (2)C5x6.7w/4x4 Timber Column 8D (Node 3)

Maximum Axial + Bending Stress Ratios Maximum Shear Ratios
Load Combination Stress Ratio Location Stress Ratio Status LocationStatus

Load Combination Results

+0.90D+E+0.90H PASS PASS0.00 0.000 0.00 ftft0.047

.
k k-ft

Note: Only non-zero reactions are listed.

Load Combination

X-X Axis Reaction Y-Y Axis ReactionAxial Reaction
@ Base @ Top@ Base @ Base @ Top

Maximum Reactions

@ Base @ Base@ Top @ Top
Mx - End Moments My - End Moments

+D+H 6.217
+D+L+H 6.217
+D+Lr+H 11.430
+D+S+H 10.593
+D+0.750Lr+0.750L+H 10.126
+D+0.750L+0.750S+H 9.499
+D+0.60W+H 7.649
+D+0.70E+H 6.217
+D+0.750Lr+0.750L+0.450W+H 11.201
+D+0.750L+0.750S+0.450W+H 10.573
+D+0.750L+0.750S+0.5250E+H 9.499
+0.60D+0.60W+0.60H 5.162
+0.60D+0.70E+0.60H 3.730
D Only 6.217
Lr Only 5.213
L Only
S Only 4.376
W Only 2.387
E Only
H Only

k k-ft
Item

X-X Axis Reaction Y-Y Axis ReactionAxial Reaction
@ Base @ Top@ Base @ Base @ Top

Extreme Reactions

Extreme Value @ Base @ Base@ Top @ Top
Mx - End Moments My - End Moments

MaximumAxial @ Base 11.430
Minimum"
MaximumReaction,  X-X Axis Base 6.217
Minimum" 6.217
MaximumReaction,  Y-Y Axis Base 6.217
Minimum" 6.217
MaximumReaction,  X-X Axis Top 6.217
Minimum" 6.217
MaximumReaction,  Y-Y Axis Top 6.217
Minimum" 6.217
MaximumMoment,  X-X Axis Base 6.217
Minimum" 6.217
MaximumMoment,  Y-Y Axis Base 6.217
Minimum" 6.217
MaximumMoment,  X-X Axis Top 6.217
Minimum" 6.217
MaximumMoment,  Y-Y Axis Top 6.217
Minimum" 6.217

.Maximum Deflections for Load Combinations
Max. X-X Deflection Max. Y-Y Deflection DistanceLoad Combination Distance

+D+H 0.0000 0.000 0.000 ftft inin 0.000
+D+L+H 0.0000 0.000 0.000 ftft inin 0.000
+D+Lr+H 0.0000 0.000 0.000 ftft inin 0.000
+D+S+H 0.0000 0.000 0.000 ftft inin 0.000
+D+0.750Lr+0.750L+H 0.0000 0.000 0.000 ftft inin 0.000
+D+0.750L+0.750S+H 0.0000 0.000 0.000 ftft inin 0.000
+D+0.60W+H 0.0000 0.000 0.000 ftft inin 0.000
+D+0.70E+H 0.0000 0.000 0.000 ftft inin 0.000
+D+0.750Lr+0.750L+0.450W+H 0.0000 0.000 0.000 ftft inin 0.000



Steel Column
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Description : (2)C5x6.7w/4x4 Timber Column 8D (Node 3)

Maximum Deflections for Load Combinations
Max. X-X Deflection Max. Y-Y Deflection DistanceLoad Combination Distance

+D+0.750L+0.750S+0.450W+H 0.0000 0.000 0.000 ftft inin 0.000
+D+0.750L+0.750S+0.5250E+H 0.0000 0.000 0.000 ftft inin 0.000
+0.60D+0.60W+0.60H 0.0000 0.000 0.000 ftft inin 0.000
+0.60D+0.70E+0.60H 0.0000 0.000 0.000 ftft inin 0.000
D Only 0.0000 0.000 0.000 ftft inin 0.000
Lr Only 0.0000 0.000 0.000 ftft inin 0.000
L Only 0.0000 0.000 0.000 ftft inin 0.000
S Only 0.0000 0.000 0.000 ftft inin 0.000
W Only 0.0000 0.000 0.000 ftft inin 0.000
E Only 0.0000 0.000 0.000 ftft inin 0.000
H Only 0.0000 0.000 0.000 ftft inin 0.000

.Steel Section Properties  : (2)C5x6.7w/4x4 timber

R xx =

1.434

in

Depth = 5.000 in

R yy =

1.798

in
Zy = 6.070 in^3

J = 0.000 in^4

Width = 3.880 in
Wall Thick

=
0.344 in Zx = 7.083 in^3

Area
=

4.614 in^2
Weight = 14.150 plf

I xx = 14.91 in^4
S xx = 5.96 in^3 Cw = 0.00 in^6Design Thick = 0.320 in

I yy = 9.489 in^4 C = 0.000 in^3
S yy = 4.891 in^3

Ycg = 0.000 in

Sketches
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  Client

  Job No   Sheet No   Rev
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 File  Date/Time

50065694  22 3 MOD

CT2818 Stamford Newfield Ave

SAI

Proposed Platform

DAP 9/30/21 BGK

30-Sep-2021 11:25CT2818.std

 Print Time/Date: 30/09/2021 11:41 Print Run 1 of 1STAAD.Pro CONNECT Edition 22.06.00.138

 Reaction Summary
 Horizontal  Vertical  Horizontal  Moment

Node L/C FX

(kip)

FY

(kip)

FZ

(kip)

MX

(kip-in)

MY

(kip-in)

MZ

(kip-in)

Max FX 7 62:D+0.75(0.6W(-Z))+0.75L (TELECOM ONLY) 3.869  6.787 -0.541 0 0 0

Min FX 3 62:D+0.75(0.6W(-Z))+0.75L (TELECOM ONLY)-3.913  6.814 -0.571 0 0 0

Max FY 3 62:D+0.75(0.6W(-Z))+0.75L (TELECOM ONLY)-3.913  6.814 -0.571 0 0 0

Min FY 2 70:0.6D+0.6W(-Z) (TELECOM ONLY)-0.628  0.801 -0.532 0 0 0

Max FZ 6 57:D+0.6W(Z) (TELECOM ONLY) 3.205  5.142  0.664 0 0 0

Min FZ 3 58:D+0.6W(-Z) (TELECOM ONLY)-3.351  5.685 -0.644 0 0 0

Max MX 2 53:D+L (TELECOM ONLY)-3.422  5.698  0.149 0 0 0

Min MX 2 53:D+L (TELECOM ONLY)-3.422  5.698  0.149 0 0 0

Max MY 2 53:D+L (TELECOM ONLY)-3.422  5.698  0.149 0 0 0

Min MY 2 53:D+L (TELECOM ONLY)-3.422  5.698  0.149 0 0 0

Max MZ 2 53:D+L (TELECOM ONLY)-3.422  5.698  0.149 0 0 0

Min MZ 2 53:D+L (TELECOM ONLY)-3.422  5.698  0.149 0 0 0

Force per lag bolt:

18 lag bolts total

FX: 3913/16 = 245 LB

FZ: 664/16 = 42 LB

FY: 801LB > 0 --> No Tension



Job Number 50065694

Made by: DAP

Date: 9/30/21

Checked by: BGK

(CT2818 Stamford Newfield Ave) - Lag Screw Design Date: 10/6/21

\\par-fs\Parsippany\Projects\50055106\50065694\Tech\Rev 3 MOD\SA\Calculations\Lag bolt design.xlsx

Size Lag Screws for Antenna Angle Supports

- Use (16x) lag screws to mount to proposed 4x10 timber blocking

Design Loading

Fy = 0 lb STAAD Max Tension Load

Moment  = 0 lb-in STAAD Max Moment - Prying

Fz = 42 lb STAAD Max Vertical Load

Fx = 245 lb STAAD Max Shear Load

z = 249 lb Max Combined Shear Load θ = 80.3

w = 0 lb Withdrawal Load

zα = 249 lb Combined Lateral and Withdrawal α = 0.0

Lag Screw Dimensions: (Table L2, NDS 2015)

Dia. (D) = 0.5 in. T = 2.5 in. T-E = 2.1875 in.

Length = 4 in. S = 1.5 in.

Adjusted Design Values (per lag screw)

W' = (1800G
3/2

D
3/4

)Cd where: Cd = 1.6 (duration factor, wind)

= 699 lb G = 0.55 (spec. grav. southern pine)

Z' = ZθCdCg where: Cd = 1.6 (duration factor, wind)

= 467 lb Cg = 1 (group factor, calc'd)

Zθ = 291.8 (Yield Mode III m )

Combined Lateral and Withdrawal Loads

(W'p) Z'

Z'α = 467 lb

Unity Checks 

zα 249 lb

Z'α 467 lb

Z'α =
(W'p) cos

2α + Z'sin
2α

= = 53.2%
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ASCE 7 Hazards Report
Address:
500 Newfield Ave
Stamford, Connecticut
06905

Standard: ASCE/SEI 7-10

Risk Category: II

Soil Class:

Elevation: 128.93 ft (NAVD 88)

Latitude:
Longitude:

41.076952

-73.533885

Snow

Results: 

Ground Snow Load, p  : 30 lb/ftg

2

Elevation: 128.9  ft

Data Source: ASCE/SEI 7-10, Fig. 7-1.

Date Accessed: Thu Sep 10 2020

Values provided are ground snow loads. In areas designated "case study 
required," extreme local variations in ground snow loads preclude mapping at 
this scale. Site-specific case studies are required to establish ground snow 
loads at elevations not covered.

Page 1 of 2https://asce7hazardtool.online/ Thu Sep 10 2020

https://asce7hazardtool.online/


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

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

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

Page 2 of 2https://asce7hazardtool.online/ Thu Sep 10 2020

https://asce7hazardtool.online/
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