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ASCE Hazards Report
Address:
No Address at This Location

Standard: ASCE/SEI 7-22 Latitude: 36.592935

Risk Category: II Longitude: -115.66473

Soil Class: Default Elevation: 3096.745107028911 ft 
(NAVD 88)

Wind

Results: 

Wind Speed 98 Vmph

10-year MRI 69 Vmph

25-year MRI 75 Vmph

50-year MRI 80 Vmph

100-year MRI 84 Vmph

300-year MRI 92 Vmph

700-year MRI 98 Vmph

1,700-year MRI 105 Vmph

3,000-year MRI 108 Vmph

10,000-year MRI 117 Vmph

100,000-year MRI 135 Vmph

1,000,000-year MRI 153 Vmph

Data Source: ASCE/SEI 7-22, Fig. 26.5-1B and Figs. CC.2-1–CC.2-4, and Section 26.5.2

Date Accessed: Thu Nov 06 2025

Page 1 of 6https://ascehazardtool.org/ Thu Nov 06 2025

https://ascehazardtool.org/


Value provided is 3-second gust wind speeds at 33 ft above ground for Exposure C Category, based on linear 
interpolation between contours. Wind speeds are interpolated in accordance with the 7-22 Standard. Wind speeds 
correspond to approximately a 7% probability of exceedance in 50 years (annual exceedance probability = 
0.00143, MRI = 700 years). Values for 10-year MRI, 25-year MRI, 50-year MRI and 100-year MRI are Service 
Level wind speeds, all other wind speeds are Ultimate wind speeds.

Site is not in a hurricane-prone region as defined in ASCE/SEI 7-22 Section 26.2.
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PGA M : 0.31

SMS : 0.79

SM1 : 0.46

SDS : 0.52

SD1 : 0.3

TL : 6

SS : 0.58

S1 : 0.17

VS30 : 260

Seismic Design Category: D

Multi-Period Design Spectrum

S  (g) vs T(s)a

Multi-Period MCE   SpectrumR

S  (g) vs T(s)a

Two-Period Design Spectrum

S  (g) vs T(s)a

Two-Period MCE   SpectrumR

S  (g) vs T(s)a

Design Vertical Response Spectrum

Vertical ground motion data has not yet been made 
available by USGS.

MCE   Vertical Response SpectrumR

Vertical ground motion data has not yet been made 
available by USGS.

Seismic

DefaultSite Soil Class: 

Results: 
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Data Accessed: Thu Nov 06 2025

Date Source: 
USGS Seismic Design Maps based on ASCE/SEI 7-22 and ASCE/SEI 7-22 Table 1.5-2. Additional data for 
site-specific ground motion procedures in accordance with ASCE/SEI 7-22 Ch. 21 are available from USGS.
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Ice

Results: 

Data Source: 

Date Accessed: 

Ice Thickness: N/A

Concurrent Temperature: N/A

3-s Gust Speed N/A

Standard ASCE/SEI 7-22, Figs. 10-2 through 10-8

Thu Nov 06 2025

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

Values provided are equivalent radial ice thicknesses due to freezing rain for 250, 500, 1,000, and 1,400-year 
mean recurrence intervals along with concurrent 3-s gust speeds and concurrent air temperatures. The shading 
indicates special icing regions, with elevations above 2,100 ft (640 m) in the east, 6,000 ft (1829 m) in the west, 
and 1,600 ft (488 m) in Alaska, with sparse weather station data for determining design ice loads. In these regions, 
as well as in regions with complex terrain causing unusual icing conditions and regions where snow or in-cloud 
icing results in larger loads, the mapped values should be adjusted based on a combination of local historical 
records and experience, reanalysis data, and numerical weather prediction systems.

Snow

Results: 

Ground Snow Load, p  : 20 lb/ftg

2

20-year MRI Value: 3.88 lb/ft^2

Winter Wind Parameter: 0.35

Mapped Elevation: 3109.2  ft

Data Source: ASCE/SEI 7-22, Figures 7.6-1 and 7.6-2 A-D

Date Accessed: Thu Nov 06 2025

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.

Snow load values are mapped to a 0.5 mile resolution. 
This resolution can create a mismatch between the 
mapped elevation and the site-specific elevation in 
topographically complex areas. Engineers should consult 
the local authority having jurisdiction in locations where 
the reported ‘elevation’ and ‘mapped elevation’ differ 
significantly from each other.

Ground Snow Loads for IRC only, p        :g(asd) 14.0 lb/ft
2

Page 5 of 6https://ascehazardtool.org/ Thu Nov 06 2025

https://ascehazardtool.org/


The ASCE 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 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 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 Hazard Tool.
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Michael Baker International JOB TITLE Creech DRP PH 2 - AEG Canopy

100 Airside Drive

Moon Township, PA 15108 JOB NO. SHEET NO.

412.269.6300 CALCULATED BY ACV DATE

CHECKED BY DATE

www.struware.com

Code Search

       Code:

       Occupancy:

Occupancy Group = B

      Risk Category & Importance Factors:

Risk Category = II

Wind Factor = 1.00

Snow Factor = 1.00

Seismic Importance factor = 1.00

      Type of Construction:

Fire Rating:

Roof = 0.0 hr

Floor = 0.0 hr

      Building Geometry:

Roof angle    (θ) 1.00 / 12 4.8 deg

Building length 103.0 ft

Least width   43.0 ft

Mean Roof Ht   (h) 11.0 ft

Parapet ht above grd 0.0 ft

Minimum parapet ht 0.0 ft

hb for Elevated bldg 0.0 ft

       Live Loads:
 

Roof 0 to 200 sf: 20 psf

200 to 600 sf:   24 - 0.02Area, but not less than 12 psf

over 600 sf: 12 psf

Roofs used for roof gardens 100 psf

Floor:

Typical Floor 50 psf

Partitions 15 psf

Corridors above first floor 80 psf

Lobbies & first floor corridors 100 psf

Stairs and exit ways 100 psf

International Building Code 2024

Business



 Michael Baker
Current Date: 11/6/2025 4:05 PM
Units system: English
File name: C:\Users\allison.valencia\Michael Baker International\196483 Creech DRP Part 2 - General 1\05_Deliverables\07_Design Data\05_Struc\Equipment Canopy\Canopy Pricing Model.retx

Allison.Valencia
Text Box
AEG - 3D RENDERED VIEW



 Michael Baker
Current Date: 11/6/2025 4:03 PM
Units system: English
File name: C:\Users\allison.valencia\Michael Baker International\196483 Creech DRP Part 2 - General 1\05_Deliverables\07_Design Data\05_Struc\Equipment Canopy\Canopy Pricing Model.retx

Allison.Valencia
Text Box
AEG - MEMBER PROPERTIES



 Michael Baker
Current Date: 11/6/2025 4:06 PM
Units system: English
File name: C:\Users\allison.valencia\Michael Baker International\196483 Creech DRP Part 2 - General 1\05_Deliverables\07_Design Data\05_Struc\Equipment Canopy\Canopy Pricing Model.retx
Load condition: DL=Dead Load

Allison.Valencia
Text Box
AEG - DEAD LOADING



 Michael Baker
Current Date: 11/6/2025 4:06 PM
Units system: English
File name: C:\Users\allison.valencia\Michael Baker International\196483 Creech DRP Part 2 - General 1\05_Deliverables\07_Design Data\05_Struc\Equipment Canopy\Canopy Pricing Model.retx
Load condition: LLr=Live Roof

Allison.Valencia
Text Box
AEG - LIVE ROOF LOADING



 Michael Baker
Current Date: 11/6/2025 4:06 PM
Units system: English
File name: C:\Users\allison.valencia\Michael Baker International\196483 Creech DRP Part 2 - General 1\05_Deliverables\07_Design Data\05_Struc\Equipment Canopy\Canopy Pricing Model.retx
Load condition: PosW=Positive Wind Load

Allison.Valencia
Text Box
AEG - WIND LOADING



 Michael Baker
Current Date: 11/6/2025 4:07 PM
Units system: English
File name: C:\Users\allison.valencia\Michael Baker International\196483 Creech DRP Part 2 - General 1\05_Deliverables\07_Design Data\05_Struc\Equipment Canopy\Canopy Pricing Model.retx
Load condition: NegW=Negative Wind Load

Allison.Valencia
Text Box
AEG - WIND UPLIFT LOADING
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Current Date: 11/6/2025 4:07 PM
Units system: English
File name: C:\Users\allison.valencia\Michael Baker International\196483 Creech DRP Part 2 - General 1\05_Deliverables\07_Design Data\05_Struc\Equipment Canopy\Canopy Pricing Model.retx
Load condition: EQx=Seismic Load X

Allison.Valencia
Text Box
AEG - EQX LOADING



 Michael Baker
Current Date: 11/6/2025 4:07 PM
Units system: English
File name: C:\Users\allison.valencia\Michael Baker International\196483 Creech DRP Part 2 - General 1\05_Deliverables\07_Design Data\05_Struc\Equipment Canopy\Canopy Pricing Model.retx
Load condition: EQz=Seismic Load Z

Allison.Valencia
Text Box
AEG - EQZ LOADING
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 Michael Baker
Current Date: 11/6/2025 4:11 PM
Units system: English
File name: C:\Users\allison.valencia\Michael Baker International\196483 Creech DRP Part 2 - General 1\05_Deliverables\07_Design Data\05_Struc\Equipment Canopy\Canopy Pricing Model.retx

Allison.Valencia
Text Box
AEG - UTILIZATION RATIO



 Michael Baker
Current Date: 11/6/2025 4:09 PM
Units system: English
File name: C:\Users\allison.valencia\Michael Baker International\196483 Creech DRP Part 2 - General 1\05_Deliverables\07_Design Data\05_Struc\Equipment Canopy\Canopy Pricing Model.retx
Load condition: D2=1.2DL+1.6LLr

Allison.Valencia
Text Box
AEG - NODAL DEFLECTION



 Michael Baker

Current Date: 11/6/2025 4:14 PM

Units system: English

File name: C:\Users\allison.valencia\Michael Baker International\196483 Creech DRP Part 2 - General 1\05_Deliverables\07_Design 

Data\05_Struc\Equipment Canopy\Canopy Pricing Model.retx

Steel Code Check

Summary - Group by section

Load conditions to be included in design :

D1=1.4DL

D2=1.2DL+1.6LLr

D3=1.2DL+0.5PosW

D4=1.2DL+PosW

D5=1.2DL+LLr+PosW

D6=0.9DL+PosW

D7=1.2DL+EQx

D8=1.2DL+LLr+EQx

D9=0.9DL+EQx

D10=1.2DL+0.5NegW

D11=1.2DL+NegW

D12=1.2DL+NegW+LLr

D13=0.9DL+NegW

D14=1.2DL+EQz

D15=1.2DL+EQz+LLr

D16=0.9DL+EQz

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

Description Section Member Ctrl Eq. Ratio Status Reference

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

HSS_SQR 12X12X3_4 3 D12 at 100.00% 0.13 OK

W 18X97 1 D5 at 89.76% 0.39 OK

------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
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 Michael Baker

Current Date: 11/6/2025 4:13 PM

Units system: English

File name: C:\Users\allison.valencia\Michael Baker International\196483 Creech DRP Part 2 - General 1\05_Deliverables\07_Design 

Data\05_Struc\Equipment Canopy\Canopy Pricing Model.retx

Steel Code Check

Comprehensive Report

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

AISC 360-2022 LRFD (Hot-rolled)
--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

Member : 1 - OK
--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

Section information

Section name:  W 18X97   (US)

Dimensions

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

bf = 11.100 [in] Width

d = 18.600 [in] Depth

k = 1.270 [in] Distance k

k1 = 1.125 [in] Distance k1

tf = 0.870 [in] Flange thickness

tw = 0.535 [in] Web thickness

Properties Unit Major axis Minor axis

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

Gross area of the section.  (Ag) [in2] 28.500

Moment of Inertia (local axes)  (I) [in4] 1750.000 201.000

Moment of Inertia (principal axes)  (I') [in4] 1750.000 201.000

Bending constant for moments (principal axis)  (J') [in] 0.000 0.000

Radius of gyration (local axes)  (r) [in] 7.836 2.656

Radius of gyration (principal axes)  (r') [in] 7.836 2.656

Saint-Venant torsion constant.  (J) [in4] 5.860

Section warping constant.  (Cw) [in6] 15800.000

Distance from centroid to shear center (principal axis)  (xo,yo) [in] 0.000 0.000

Top elastic section modulus of the section (local axis)  (Ssup) [in3] 188.000 36.100

Bottom elastic section modulus of the section (local axis)  (Sinf) [in3] 188.000 36.100

Top elastic section modulus of the section (principal axis)  (S'sup) [in3] 188.000 36.100

Bottom elastic section modulus of the section (principal axis)  (S'inf) [in3] 188.000 36.100

Plastic section modulus (local axis)  (Z) [in3] 211.000 55.300

Plastic section modulus (principal axis)  (Z') [in3] 211.000 55.300

Polar radius of gyration.  (ro) [in] 8.274

Area for shear  (Aw) [in2] 19.310 9.950

Torsional constant.  (C) [in3] 6.641

Material : A992 Gr50
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Properties Unit Value

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

Yield stress (Fy): [Kip/in2] 50.00

Tensile strength (Fu): [Kip/in2] 65.00

Elasticity Modulus (E): [Kip/in2] 29000.00

Shear modulus for steel (G): [Kip/in2] 11153.85

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

Design Criteria

Description Unit Value

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

Length for tension slenderness ratio (L) [ft] 21.58

Distance between member lateral bracing points

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

Length (Lb) [ft]

Top Bottom

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

21.58 21.58

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

Laterally unbraced length

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

Length [ft] Effective length factor

Major axis(L33) Minor axis(L22) Torsional axis(Lt) Major axis(K33) Minor axis(K22) Torsional axis(Kt)

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

21.58 21.58 21.58 1.0 1.0 1.0

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

Additional assumptions

Continuous lateral torsional restraint No

Tension field action No

Continuous flexural torsional restraint No

Effective length factor value type None

Major axis frame type Sway

Minor axis frame type Sway

Design Checks

Axial Tension Design

Axial tension

Ratio : 0.00

Capacity : 1282.50 [Kip] Reference : Cl.D2

Demand : 5.97 [Kip] Ctrl Eq. : D2 at 100.00%

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

Intermediate results Unit Value Reference

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

Factored axial tension capacity(φPn): [Kip] 1282.50 Cl.D2

Nominal axial tension capacity (Pn) [Kip] 1425.00 Eq.D2-1

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

Axial Compression Design

Compression in the major axis 33
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Ratio : 0.00

Capacity : 1184.11 [Kip] Reference : Cl.E3

Demand : 0.00 [Kip] Ctrl Eq. : D6 at 0.00%

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

Intermediate results Unit Value Reference

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

Section classification

Unstiffened element classification -- Non slender

Unstiffened element slenderness (λ) -- 6.38

Unstiffened element limiting slenderness (λr) -- 13.49 Table.B4.1a.Case1

Stiffened element classification -- Non slender

Stiffened element slenderness (λ) -- 30.02

Stiffened element limiting slenderness (λr) -- 35.88 Table.B4.1a.Case5

Factored flexural buckling strength(φPn33): [Kip] 1184.11 Cl.E3

Effective length (KL33) [ft] 21.58 Cl.E2

Effective slenderness ((KL/r)33) -- 33.04 Cl.E2

Elastic critical buckling stress (Fe33) [Kip/in2] 262.19 Eq.E3-4

Effective area of the cross section based on the effective width  (A... [in2] 28.50

Nominal stress for flexural buckling (Fn33) [Kip/in2] 46.16 Eq.E3-2

Nominal flexural buckling strength (Pn33) [Kip] 1315.68 Eq.E3-1

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

Compression in the minor axis 22

Ratio : 0.00

Capacity : 640.11 [Kip] Reference : Cl.E3

Demand : 0.00 [Kip] Ctrl Eq. : D6 at 0.00%

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

Intermediate results Unit Value Reference

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

Section classification

Unstiffened element classification -- Non slender

Unstiffened element slenderness (λ) -- 6.38

Unstiffened element limiting slenderness (λr) -- 13.49 Table.B4.1a.Case1

Stiffened element classification -- Non slender

Stiffened element slenderness (λ) -- 30.02

Stiffened element limiting slenderness (λr) -- 35.88 Table.B4.1a.Case5

Factored flexural buckling strength(φPn22): [Kip] 640.11 Cl.E3

Effective length (KL22) [ft] 21.58 Cl.E2

Effective slenderness ((KL/r)22) -- 97.49 Cl.E2

Elastic critical buckling stress (Fe22) [Kip/in2] 30.11 Eq.E3-4

Effective area of the cross section based on the effective width  (A... [in2] 28.50

Nominal stress for flexural buckling (Fn22) [Kip/in2] 24.96 Eq.E3-2

Nominal flexural buckling strength (Pn22) [Kip] 711.23 Eq.E3-1

Factored torsional or flexural-torsional buckling strength(φPn11): [Kip] 943.10 Cl.E4

Effective length (KL11) [ft] 21.58 Cl.E2

Torsional or flexural-torsional elastic buckling stress (Fe11) [Kip/in2] 68.08 Eq.E4-2

Effective area of the cross section based on the effective width  (A... [in2] 28.50

Nominal stress for torsional or flexural-torsional buckling (Fn11) [Kip/in2] 36.77 Eq.E3-2

Nominal torsional or flexural-torsional buckling strength (Pn11) [Kip] 1047.89 Eq.E4-1

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

Flexural Design

Bending about major axis, M33

Ratio : 0.38

Capacity : 791.25 [Kip*ft] Reference : Cl.F2.1

Demand : -304.29 [Kip*ft] Ctrl Eq. : D5 at 89.76%
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------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

Intermediate results Unit Value Reference

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

Section classification

Unstiffened element classification -- Compact

Unstiffened element slenderness (λ) -- 6.38

Limiting slenderness for noncompact unstiffened element (λr) -- 24.08

Limiting slenderness for compact unstiffened element (λp) -- 9.15

Stiffened element classification -- Compact

Stiffened element slenderness (λ) -- 30.02

Limiting slenderness for noncompact stiffened element (λr) -- 137.27

Limiting slenderness for compact stiffened element (λp) -- 90.55

Factored yielding strength(φMn): [Kip*ft] 791.25 Cl.F2.1

Yielding (Mn) [Kip*ft] 879.17 Eq.F2-1

Factored lateral-torsional buckling strength(φMn): [Kip*ft] 791.25 Cl.F2.2

Limiting laterally unbraced length for yielding (Lp) [ft] 9.38 Eq.F2-5

Effective radius of gyration used in the determination of Lr (r ts) [in] 3.08 Eq.F2-7

Lateral-torsional factor (c) -- 1.00 Eq.F2-8a

Limiting laterally unbraced length for inelastic lateral-torsional bucklin... [ft] 30.33 Eq.F2-6

Lateral-torsional buckling modification factor (Cb) -- 2.06 Eq.F1-1

Nominal lateral-torsional buckling moment strength (Mn) [Kip*ft] 879.17 Eq.F2-2

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

Bending about minor axis, M22

Ratio : 0.00

Capacity : 207.38 [Kip*ft] Reference : Cl.F6.1

Demand : 0.00 [Kip*ft] Ctrl Eq. : D1 at 0.00%

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

Intermediate results Unit Value Reference

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

Section classification

Unstiffened element classification -- Compact

Unstiffened element slenderness (λ) -- 6.38

Limiting slenderness for noncompact unstiffened element (λr) -- 24.08

Limiting slenderness for compact unstiffened element (λp) -- 9.15

Stiffened element classification -- Compact

Stiffened element slenderness (λ) -- 30.02

Limiting slenderness for noncompact stiffened element (λr) -- 137.27

Limiting slenderness for compact stiffened element (λp) -- 90.55

Factored yielding strength about a geometric axis(φMn): [Kip*ft] 207.38 Cl.F6.1

Yielding (Mn) [Kip*ft] 230.42 Eq.F6-1

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

Shear Design

Shear in major axis 33

Ratio : 0.00

Capacity : 521.48 [Kip] Reference : Cl.G1

Demand : 0.00 [Kip] Ctrl Eq. : D1 at 0.00%

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

Intermediate results Unit Value Reference

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

Factored shear capacity(φVn): [Kip] 521.48 Cl.G1

Web buckling coefficient (kv) -- 1.20 Cl.G6

Web buckling coefficient (Cv) -- 1.00 Eq.G2-9

Nominal shear strength (Vn) [Kip] 579.42 Eq.G6-1

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

Shear in minor axis 22
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Ratio : 0.11

Capacity : 298.50 [Kip] Reference : Cl.G1

Demand : 31.44 [Kip] Ctrl Eq. : D5 at 89.76%

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

Intermediate results Unit Value Reference

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

Factored shear capacity(φVn): [Kip] 298.50 Cl.G1

Web buckling coefficient (kv) -- 5.34 Eq.G2-5

Web buckling coefficient (Cv) -- 1.00 -

Nominal shear strength (Vn) [Kip] 298.50 Eq.G2-1

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

Combined Actions Design

Combined flexure and axial

......................................................................................................................................................................................................................................................................................................................................................................

Ratio : 0.39

Ctrl Eq. : D5 at 89.76% Reference : Eq.H1-1b

......................................................................................................................................................................................................................................................................................................................................................................

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

Intermediate results Unit Value Reference

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

Interaction of flexure and axial force: -- 0.39 Eq.H1-1b

Available flexural strength about strong axis (Mc33) [Kip*ft] 791.25 Cl.H1.1

Available flexural strength about weak axis (Mc22) [Kip*ft] 207.38 Cl.H1.1

Available axial strength (Pc) [Kip] 1282.50 Cl.H1.1

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

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

Member : 2 - OK
--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

Section information

Section name:  W 18X97   (US)

Dimensions

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

bf = 11.100 [in] Width

d = 18.600 [in] Depth

k = 1.270 [in] Distance k

k1 = 1.125 [in] Distance k1

tf = 0.870 [in] Flange thickness

tw = 0.535 [in] Web thickness

Properties Unit Major axis Minor axis

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

Gross area of the section.  (Ag) [in2] 28.500

Moment of Inertia (local axes)  (I) [in4] 1750.000 201.000

Moment of Inertia (principal axes)  (I') [in4] 1750.000 201.000

Bending constant for moments (principal axis)  (J') [in] 0.000 0.000

Radius of gyration (local axes)  (r) [in] 7.836 2.656

Radius of gyration (principal axes)  (r') [in] 7.836 2.656

Saint-Venant torsion constant.  (J) [in4] 5.860
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Section warping constant.  (Cw) [in6] 15800.000

Distance from centroid to shear center (principal axis)  (xo,yo) [in] 0.000 0.000

Top elastic section modulus of the section (local axis)  (Ssup) [in3] 188.000 36.100

Bottom elastic section modulus of the section (local axis)  (Sinf) [in3] 188.000 36.100

Top elastic section modulus of the section (principal axis)  (S'sup) [in3] 188.000 36.100

Bottom elastic section modulus of the section (principal axis)  (S'inf) [in3] 188.000 36.100

Plastic section modulus (local axis)  (Z) [in3] 211.000 55.300

Plastic section modulus (principal axis)  (Z') [in3] 211.000 55.300

Polar radius of gyration.  (ro) [in] 8.274

Area for shear  (Aw) [in2] 19.310 9.950

Torsional constant.  (C) [in3] 6.641

Material : A992 Gr50

Properties Unit Value

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

Yield stress (Fy): [Kip/in2] 50.00

Tensile strength (Fu): [Kip/in2] 65.00

Elasticity Modulus (E): [Kip/in2] 29000.00

Shear modulus for steel (G): [Kip/in2] 11153.85

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

Design Criteria

Description Unit Value

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

Length for tension slenderness ratio (L) [ft] 21.58

Distance between member lateral bracing points

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

Length (Lb) [ft]

Top Bottom

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

21.58 21.58

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

Laterally unbraced length

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

Length [ft] Effective length factor

Major axis(L33) Minor axis(L22) Torsional axis(Lt) Major axis(K33) Minor axis(K22) Torsional axis(Kt)

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

21.58 21.58 21.58 1.0 1.0 1.0

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

Additional assumptions

Continuous lateral torsional restraint No

Tension field action No

Continuous flexural torsional restraint No

Effective length factor value type None

Major axis frame type Sway

Minor axis frame type Sway

Design Checks

Axial Tension Design

Axial tension

Ratio : 0.01

Capacity : 1282.50 [Kip] Reference : Cl.D2

Demand : 6.77 [Kip] Ctrl Eq. : D5 at 0.00%

Page6



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

Intermediate results Unit Value Reference

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

Factored axial tension capacity(φPn): [Kip] 1282.50 Cl.D2

Nominal axial tension capacity (Pn) [Kip] 1425.00 Eq.D2-1

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

Axial Compression Design

Compression in the major axis 33

Ratio : 0.00

Capacity : 1184.11 [Kip] Reference : Cl.E3

Demand : 1.43 [Kip] Ctrl Eq. : D13 at 10.24%

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

Intermediate results Unit Value Reference

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

Section classification

Unstiffened element classification -- Non slender

Unstiffened element slenderness (λ) -- 6.38

Unstiffened element limiting slenderness (λr) -- 13.49 Table.B4.1a.Case1

Stiffened element classification -- Non slender

Stiffened element slenderness (λ) -- 30.02

Stiffened element limiting slenderness (λr) -- 35.88 Table.B4.1a.Case5

Factored flexural buckling strength(φPn33): [Kip] 1184.11 Cl.E3

Effective length (KL33) [ft] 21.58 Cl.E2

Effective slenderness ((KL/r)33) -- 33.04 Cl.E2

Elastic critical buckling stress (Fe33) [Kip/in2] 262.19 Eq.E3-4

Effective area of the cross section based on the effective width  (A... [in2] 28.50

Nominal stress for flexural buckling (Fn33) [Kip/in2] 46.16 Eq.E3-2

Nominal flexural buckling strength (Pn33) [Kip] 1315.68 Eq.E3-1

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

Compression in the minor axis 22

Ratio : 0.00

Capacity : 640.11 [Kip] Reference : Cl.E3

Demand : 1.43 [Kip] Ctrl Eq. : D13 at 10.24%

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

Intermediate results Unit Value Reference

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

Section classification

Unstiffened element classification -- Non slender

Unstiffened element slenderness (λ) -- 6.38

Unstiffened element limiting slenderness (λr) -- 13.49 Table.B4.1a.Case1

Stiffened element classification -- Non slender

Stiffened element slenderness (λ) -- 30.02

Stiffened element limiting slenderness (λr) -- 35.88 Table.B4.1a.Case5

Factored flexural buckling strength(φPn22): [Kip] 640.11 Cl.E3

Effective length (KL22) [ft] 21.58 Cl.E2

Effective slenderness ((KL/r)22) -- 97.49 Cl.E2

Elastic critical buckling stress (Fe22) [Kip/in2] 30.11 Eq.E3-4

Effective area of the cross section based on the effective width  (A... [in2] 28.50

Nominal stress for flexural buckling (Fn22) [Kip/in2] 24.96 Eq.E3-2

Nominal flexural buckling strength (Pn22) [Kip] 711.23 Eq.E3-1

Factored torsional or flexural-torsional buckling strength(φPn11): [Kip] 943.10 Cl.E4

Effective length (KL11) [ft] 21.58 Cl.E2

Torsional or flexural-torsional elastic buckling stress (Fe11) [Kip/in2] 68.08 Eq.E4-2

Effective area of the cross section based on the effective width  (A... [in2] 28.50

Nominal stress for torsional or flexural-torsional buckling (Fn11) [Kip/in2] 36.77 Eq.E3-2

Nominal torsional or flexural-torsional buckling strength (Pn11) [Kip] 1047.89 Eq.E4-1

------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
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Flexural Design

Bending about major axis, M33

Ratio : 0.34

Capacity : 791.25 [Kip*ft] Reference : Cl.F2.1

Demand : -268.21 [Kip*ft] Ctrl Eq. : D2 at 10.24%

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

Intermediate results Unit Value Reference

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

Section classification

Unstiffened element classification -- Compact

Unstiffened element slenderness (λ) -- 6.38

Limiting slenderness for noncompact unstiffened element (λr) -- 24.08

Limiting slenderness for compact unstiffened element (λp) -- 9.15

Stiffened element classification -- Compact

Stiffened element slenderness (λ) -- 30.02

Limiting slenderness for noncompact stiffened element (λr) -- 137.27

Limiting slenderness for compact stiffened element (λp) -- 90.55

Factored yielding strength(φMn): [Kip*ft] 791.25 Cl.F2.1

Yielding (Mn) [Kip*ft] 879.17 Eq.F2-1

Factored lateral-torsional buckling strength(φMn): [Kip*ft] 791.25 Cl.F2.2

Limiting laterally unbraced length for yielding (Lp) [ft] 9.38 Eq.F2-5

Effective radius of gyration used in the determination of Lr (r ts) [in] 3.08 Eq.F2-7

Lateral-torsional factor (c) -- 1.00 Eq.F2-8a

Limiting laterally unbraced length for inelastic lateral-torsional bucklin... [ft] 30.33 Eq.F2-6

Lateral-torsional buckling modification factor (Cb) -- 2.06 Eq.F1-1

Nominal lateral-torsional buckling moment strength (Mn) [Kip*ft] 879.17 Eq.F2-2

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

Bending about minor axis, M22

Ratio : 0.00

Capacity : 207.38 [Kip*ft] Reference : Cl.F6.1

Demand : 0.00 [Kip*ft] Ctrl Eq. : D1 at 0.00%

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

Intermediate results Unit Value Reference

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

Section classification

Unstiffened element classification -- Compact

Unstiffened element slenderness (λ) -- 6.38

Limiting slenderness for noncompact unstiffened element (λr) -- 24.08

Limiting slenderness for compact unstiffened element (λp) -- 9.15

Stiffened element classification -- Compact

Stiffened element slenderness (λ) -- 30.02

Limiting slenderness for noncompact stiffened element (λr) -- 137.27

Limiting slenderness for compact stiffened element (λp) -- 90.55

Factored yielding strength about a geometric axis(φMn): [Kip*ft] 207.38 Cl.F6.1

Yielding (Mn) [Kip*ft] 230.42 Eq.F6-1

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

Shear Design

Shear in major axis 33

Ratio : 0.00

Capacity : 521.48 [Kip] Reference : Cl.G1

Demand : 0.00 [Kip] Ctrl Eq. : D1 at 0.00%

Page8



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

Intermediate results Unit Value Reference

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

Factored shear capacity(φVn): [Kip] 521.48 Cl.G1

Web buckling coefficient (kv) -- 1.20 Cl.G6

Web buckling coefficient (Cv) -- 1.00 Eq.G2-9

Nominal shear strength (Vn) [Kip] 579.42 Eq.G6-1

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

Shear in minor axis 22

Ratio : 0.09

Capacity : 298.50 [Kip] Reference : Cl.G1

Demand : 27.71 [Kip] Ctrl Eq. : D2 at 10.24%

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

Intermediate results Unit Value Reference

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

Factored shear capacity(φVn): [Kip] 298.50 Cl.G1

Web buckling coefficient (kv) -- 5.34 Eq.G2-5

Web buckling coefficient (Cv) -- 1.00 -

Nominal shear strength (Vn) [Kip] 298.50 Eq.G2-1

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

Combined Actions Design

Combined flexure and axial

......................................................................................................................................................................................................................................................................................................................................................................

Ratio : 0.34

Ctrl Eq. : D2 at 10.24% Reference : Eq.H1-1b

......................................................................................................................................................................................................................................................................................................................................................................

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

Intermediate results Unit Value Reference

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

Interaction of flexure and axial force: -- 0.34 Eq.H1-1b

Available flexural strength about strong axis (Mc33) [Kip*ft] 791.25 Cl.H1.1

Available flexural strength about weak axis (Mc22) [Kip*ft] 207.38 Cl.H1.1

Available axial strength (Pc) [Kip] 1282.50 Cl.H1.1

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

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

Member : 3 - OK
--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

Section information

Section name:  HSS_SQR 12X12X3_4   (US)

Dimensions

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

a = 12.000 [in] Height

b = 12.000 [in] Width

T = 0.698 [in] Thickness
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Properties Unit Major axis Minor axis

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

Gross area of the section.  (Ag) [in2] 30.300

Moment of Inertia (local axes)  (I) [in4] 631.000 631.000

Moment of Inertia (principal axes)  (I') [in4] 631.000 631.000

Bending constant for moments (principal axis)  (J') [in] 0.000 0.000

Radius of gyration (local axes)  (r) [in] 4.563 4.563

Radius of gyration (principal axes)  (r') [in] 4.563 4.563

Saint-Venant torsion constant.  (J) [in4] 1030.000

Section warping constant.  (Cw) [in6] 32.504

Distance from centroid to shear center (principal axis)  (xo,yo) [in] 0.000 0.000

Top elastic section modulus of the section (local axis)  (Ssup) [in3] 105.000 105.000

Bottom elastic section modulus of the section (local axis)  (Sinf) [in3] 105.000 105.000

Top elastic section modulus of the section (principal axis)  (S'sup) [in3] 105.000 105.000

Bottom elastic section modulus of the section (principal axis)  (S'inf) [in3] 105.000 105.000

Plastic section modulus (local axis)  (Z) [in3] 127.000 127.000

Plastic section modulus (principal axis)  (Z') [in3] 127.000 127.000

Polar radius of gyration.  (ro) [in] 6.450

Area for shear  (Aw) [in2] 13.829 13.829

Torsional constant.  (C) [in3] 176.972

Material : A500 GrC rectangular

Properties Unit Value

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

Yield stress (Fy): [Kip/in2] 50.00

Tensile strength (Fu): [Kip/in2] 62.00

Elasticity Modulus (E): [Kip/in2] 29000.00

Shear modulus for steel (G): [Kip/in2] 11153.85

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

Design Criteria

Description Unit Value

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

Length for tension slenderness ratio (L) [ft] 11.82

Distance between member lateral bracing points

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

Length (Lb) [ft]

Top Bottom

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

11.82 11.82

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

Laterally unbraced length

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

Length [ft] Effective length factor

Major axis(L33) Minor axis(L22) Torsional axis(Lt) Major axis(K33) Minor axis(K22) Torsional axis(Kt)

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

11.82 11.82 11.82 1.0 1.0 1.0

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

Additional assumptions

Continuous lateral torsional restraint No

Tension field action No

Continuous flexural torsional restraint No

Effective length factor value type None

Major axis frame type Sway

Minor axis frame type Sway

Design Checks
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Axial Tension Design

Axial tension

Ratio : 0.01

Capacity : 1363.50 [Kip] Reference : Cl.D2

Demand : 10.29 [Kip] Ctrl Eq. : D6 at 0.00%

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

Intermediate results Unit Value Reference

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

Factored axial tension capacity(φPn): [Kip] 1363.50 Cl.D2

Nominal axial tension capacity (Pn) [Kip] 1515.00 Eq.D2-1

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

Axial Compression Design

Compression in the major axis 33

Ratio : 0.03

Capacity : 1270.47 [Kip] Reference : Cl.E3

Demand : 43.64 [Kip] Ctrl Eq. : D12 at 100.00%

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

Intermediate results Unit Value Reference

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

Section classification

Unstiffened element classification -- Non slender

Unstiffened element slenderness (λ) -- 14.19

Unstiffened element limiting slenderness (λr) -- 33.72 Table.B4.1a.Case6

Stiffened element classification -- Non slender

Stiffened element slenderness (λ) -- 14.19

Stiffened element limiting slenderness (λr) -- 33.72 Table.B4.1a.Case6

Factored flexural buckling strength(φPn33): [Kip] 1270.47 Cl.E3

Effective length (KL33) [ft] 11.82 Cl.E2

Effective slenderness ((KL/r)33) -- 31.09 Cl.E2

Elastic critical buckling stress (Fe33) [Kip/in2] 296.14 Eq.E3-4

Effective area of the cross section based on the effective width  (A... [in2] 30.30

Nominal stress for flexural buckling (Fn33) [Kip/in2] 46.59 Eq.E3-2

Nominal flexural buckling strength (Pn33) [Kip] 1411.63 Eq.E3-1

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

Compression in the minor axis 22

Ratio : 0.03

Capacity : 1270.47 [Kip] Reference : Cl.E3

Demand : 43.64 [Kip] Ctrl Eq. : D12 at 100.00%

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

Intermediate results Unit Value Reference

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

Section classification

Unstiffened element classification -- Non slender

Unstiffened element slenderness (λ) -- 14.19

Unstiffened element limiting slenderness (λr) -- 33.72 Table.B4.1a.Case6

Stiffened element classification -- Non slender

Stiffened element slenderness (λ) -- 14.19

Stiffened element limiting slenderness (λr) -- 33.72 Table.B4.1a.Case6

Factored flexural buckling strength(φPn22): [Kip] 1270.47 Cl.E3

Effective length (KL22) [ft] 11.82 Cl.E2

Effective slenderness ((KL/r)22) -- 31.09 Cl.E2

Elastic critical buckling stress (Fe22) [Kip/in2] 296.14 Eq.E3-4

Effective area of the cross section based on the effective width  (A... [in2] 30.30

Nominal stress for flexural buckling (Fn22) [Kip/in2] 46.59 Eq.E3-2
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Nominal flexural buckling strength (Pn22) [Kip] 1411.63 Eq.E3-1

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

Flexural Design

Bending about major axis, M33

Ratio : 0.11

Capacity : 476.25 [Kip*ft] Reference : Cl.F7.1

Demand : -54.58 [Kip*ft] Ctrl Eq. : D12 at 100.00%

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

Intermediate results Unit Value Reference

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

Section classification

Unstiffened element classification -- Compact

Unstiffened element slenderness (λ) -- 14.19

Limiting slenderness for noncompact unstiffened element (λr) -- 33.72

Limiting slenderness for compact unstiffened element (λp) -- 26.97

Stiffened element classification -- Compact

Stiffened element slenderness (λ) -- 14.19

Limiting slenderness for noncompact stiffened element (λr) -- 137.27

Limiting slenderness for compact stiffened element (λp) -- 58.28

Factored yielding strength(φMn): [Kip*ft] 476.25 Cl.F7.1

Yielding (Mn) [Kip*ft] 529.17 Eq.F7-1

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

Bending about minor axis, M22

Ratio : 0.03

Capacity : 476.25 [Kip*ft] Reference : Cl.F7.1

Demand : -11.92 [Kip*ft] Ctrl Eq. : D15 at 100.00%

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

Intermediate results Unit Value Reference

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

Section classification

Unstiffened element classification -- Compact

Unstiffened element slenderness (λ) -- 14.19

Limiting slenderness for noncompact unstiffened element (λr) -- 33.72

Limiting slenderness for compact unstiffened element (λp) -- 26.97

Stiffened element classification -- Compact

Stiffened element slenderness (λ) -- 14.19

Limiting slenderness for noncompact stiffened element (λr) -- 137.27

Limiting slenderness for compact stiffened element (λp) -- 58.28

Factored yielding strength about a geometric axis(φMn): [Kip*ft] 476.25 Cl.F7.1

Yielding (Mn) [Kip*ft] 529.17 Eq.F7-1

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

Shear Design

Shear in major axis 33

Ratio : 0.00

Capacity : 373.38 [Kip] Reference : Cl.G1

Demand : 1.00 [Kip] Ctrl Eq. : D15 at 0.00%
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------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

Intermediate results Unit Value Reference

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

Factored shear capacity(φVn): [Kip] 373.38 Cl.G1

Web buckling coefficient (kv) -- 5.00 Cl.G4

Web buckling coefficient (Cv) -- 1.00 Eq.G2-9

Nominal shear strength (Vn) [Kip] 414.86 Eq.G4-1

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

Shear in minor axis 22

Ratio : 0.01

Capacity : 373.38 [Kip] Reference : Cl.G1

Demand : 4.69 [Kip] Ctrl Eq. : D11 at 100.00%

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

Intermediate results Unit Value Reference

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

Factored shear capacity(φVn): [Kip] 373.38 Cl.G1

Web buckling coefficient (kv) -- 5.00 Cl.G4

Web buckling coefficient (Cv) -- 1.00 Eq.G2-9

Nominal shear strength (Vn) [Kip] 414.86 Eq.G4-1

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

Torsion Design

Torsion

Ratio : 0.00

Capacity : 398.19 [Kip*ft] Reference : Cl.H3.1

Demand : 0.00 [Kip*ft] Ctrl Eq. : D1 at 0.00%

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

Intermediate results Unit Value Reference

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

Factored torsion capacity(φTn): [Kip*ft] 398.19 Cl.H3.1

Critical torsional buckling stress (Fcr) [Kip/in2] 30.00 Eq.H3-3

Nominal torsion capacity (Tn) [Kip*ft] 442.43 Eq.H3-1

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

Combined Actions Design

Combined flexure and axial

......................................................................................................................................................................................................................................................................................................................................................................

Ratio : 0.13

Ctrl Eq. : D12 at 100.00% Reference : Eq.H1-1b

......................................................................................................................................................................................................................................................................................................................................................................

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

Intermediate results Unit Value Reference

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

Interaction of flexure and axial force: -- 0.13 Eq.H1-1b

Available flexural strength about strong axis (Mc33) [Kip*ft] 476.25 Cl.H1.1

Available flexural strength about weak axis (Mc22) [Kip*ft] 476.25 Cl.H1.1

Available axial strength (Pc) [Kip] 1270.47 Cl.H1.1

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

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

Member : 4 - OK
--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

Section information
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Section name:  HSS_SQR 12X12X3_4   (US)

Dimensions

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

a = 12.000 [in] Height

b = 12.000 [in] Width

T = 0.698 [in] Thickness

Properties Unit Major axis Minor axis

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

Gross area of the section.  (Ag) [in2] 30.300

Moment of Inertia (local axes)  (I) [in4] 631.000 631.000

Moment of Inertia (principal axes)  (I') [in4] 631.000 631.000

Bending constant for moments (principal axis)  (J') [in] 0.000 0.000

Radius of gyration (local axes)  (r) [in] 4.563 4.563

Radius of gyration (principal axes)  (r') [in] 4.563 4.563

Saint-Venant torsion constant.  (J) [in4] 1030.000

Section warping constant.  (Cw) [in6] 32.504

Distance from centroid to shear center (principal axis)  (xo,yo) [in] 0.000 0.000

Top elastic section modulus of the section (local axis)  (Ssup) [in3] 105.000 105.000

Bottom elastic section modulus of the section (local axis)  (Sinf) [in3] 105.000 105.000

Top elastic section modulus of the section (principal axis)  (S'sup) [in3] 105.000 105.000

Bottom elastic section modulus of the section (principal axis)  (S'inf) [in3] 105.000 105.000

Plastic section modulus (local axis)  (Z) [in3] 127.000 127.000

Plastic section modulus (principal axis)  (Z') [in3] 127.000 127.000

Polar radius of gyration.  (ro) [in] 6.450

Area for shear  (Aw) [in2] 13.829 13.829

Torsional constant.  (C) [in3] 176.972

Material : A500 GrC rectangular

Properties Unit Value

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

Yield stress (Fy): [Kip/in2] 50.00

Tensile strength (Fu): [Kip/in2] 62.00

Elasticity Modulus (E): [Kip/in2] 29000.00

Shear modulus for steel (G): [Kip/in2] 11153.85

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

Design Criteria

Description Unit Value

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

Length for tension slenderness ratio (L) [ft] 11.82

Distance between member lateral bracing points

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

Length (Lb) [ft]

Top Bottom

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

11.82 11.82

------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
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Laterally unbraced length

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

Length [ft] Effective length factor

Major axis(L33) Minor axis(L22) Torsional axis(Lt) Major axis(K33) Minor axis(K22) Torsional axis(Kt)

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

11.82 11.82 11.82 1.0 1.0 1.0

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

Additional assumptions

Continuous lateral torsional restraint No

Tension field action No

Continuous flexural torsional restraint No

Effective length factor value type None

Major axis frame type Sway

Minor axis frame type Sway

Design Checks

Axial Tension Design

Axial tension

Ratio : 0.02

Capacity : 1363.50 [Kip] Reference : Cl.D2

Demand : 28.03 [Kip] Ctrl Eq. : D13 at 100.00%

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

Intermediate results Unit Value Reference

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

Factored axial tension capacity(φPn): [Kip] 1363.50 Cl.D2

Nominal axial tension capacity (Pn) [Kip] 1515.00 Eq.D2-1

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

Axial Compression Design

Compression in the major axis 33

Ratio : 0.04

Capacity : 1270.47 [Kip] Reference : Cl.E3

Demand : 55.97 [Kip] Ctrl Eq. : D5 at 0.00%

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

Intermediate results Unit Value Reference

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

Section classification

Unstiffened element classification -- Non slender

Unstiffened element slenderness (λ) -- 14.19

Unstiffened element limiting slenderness (λr) -- 33.72 Table.B4.1a.Case6

Stiffened element classification -- Non slender

Stiffened element slenderness (λ) -- 14.19

Stiffened element limiting slenderness (λr) -- 33.72 Table.B4.1a.Case6

Factored flexural buckling strength(φPn33): [Kip] 1270.47 Cl.E3

Effective length (KL33) [ft] 11.82 Cl.E2

Effective slenderness ((KL/r)33) -- 31.09 Cl.E2

Elastic critical buckling stress (Fe33) [Kip/in2] 296.14 Eq.E3-4

Effective area of the cross section based on the effective width  (A... [in2] 30.30

Nominal stress for flexural buckling (Fn33) [Kip/in2] 46.59 Eq.E3-2

Nominal flexural buckling strength (Pn33) [Kip] 1411.63 Eq.E3-1

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

Compression in the minor axis 22
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Ratio : 0.04

Capacity : 1270.47 [Kip] Reference : Cl.E3

Demand : 55.97 [Kip] Ctrl Eq. : D5 at 0.00%

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

Intermediate results Unit Value Reference

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

Section classification

Unstiffened element classification -- Non slender

Unstiffened element slenderness (λ) -- 14.19

Unstiffened element limiting slenderness (λr) -- 33.72 Table.B4.1a.Case6

Stiffened element classification -- Non slender

Stiffened element slenderness (λ) -- 14.19

Stiffened element limiting slenderness (λr) -- 33.72 Table.B4.1a.Case6

Factored flexural buckling strength(φPn22): [Kip] 1270.47 Cl.E3

Effective length (KL22) [ft] 11.82 Cl.E2

Effective slenderness ((KL/r)22) -- 31.09 Cl.E2

Elastic critical buckling stress (Fe22) [Kip/in2] 296.14 Eq.E3-4

Effective area of the cross section based on the effective width  (A... [in2] 30.30

Nominal stress for flexural buckling (Fn22) [Kip/in2] 46.59 Eq.E3-2

Nominal flexural buckling strength (Pn22) [Kip] 1411.63 Eq.E3-1

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

Flexural Design

Bending about major axis, M33

Ratio : 0.11

Capacity : 476.25 [Kip*ft] Reference : Cl.F7.1

Demand : 54.04 [Kip*ft] Ctrl Eq. : D12 at 0.00%

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

Intermediate results Unit Value Reference

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

Section classification

Unstiffened element classification -- Compact

Unstiffened element slenderness (λ) -- 14.19

Limiting slenderness for noncompact unstiffened element (λr) -- 33.72

Limiting slenderness for compact unstiffened element (λp) -- 26.97

Stiffened element classification -- Compact

Stiffened element slenderness (λ) -- 14.19

Limiting slenderness for noncompact stiffened element (λr) -- 137.27

Limiting slenderness for compact stiffened element (λp) -- 58.28

Factored yielding strength(φMn): [Kip*ft] 476.25 Cl.F7.1

Yielding (Mn) [Kip*ft] 529.17 Eq.F7-1

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

Bending about minor axis, M22

Ratio : 0.03

Capacity : 476.25 [Kip*ft] Reference : Cl.F7.1

Demand : -11.92 [Kip*ft] Ctrl Eq. : D15 at 0.00%

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

Intermediate results Unit Value Reference

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

Section classification

Unstiffened element classification -- Compact

Unstiffened element slenderness (λ) -- 14.19

Limiting slenderness for noncompact unstiffened element (λr) -- 33.72

Limiting slenderness for compact unstiffened element (λp) -- 26.97

Stiffened element classification -- Compact

Stiffened element slenderness (λ) -- 14.19

Limiting slenderness for noncompact stiffened element (λr) -- 137.27
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Limiting slenderness for compact stiffened element (λp) -- 58.28

Factored yielding strength about a geometric axis(φMn): [Kip*ft] 476.25 Cl.F7.1

Yielding (Mn) [Kip*ft] 529.17 Eq.F7-1

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

Shear Design

Shear in major axis 33

Ratio : 0.00

Capacity : 373.38 [Kip] Reference : Cl.G1

Demand : 1.00 [Kip] Ctrl Eq. : D16 at 0.00%

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

Intermediate results Unit Value Reference

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

Factored shear capacity(φVn): [Kip] 373.38 Cl.G1

Web buckling coefficient (kv) -- 5.00 Cl.G4

Web buckling coefficient (Cv) -- 1.00 Eq.G2-9

Nominal shear strength (Vn) [Kip] 414.86 Eq.G4-1

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

Shear in minor axis 22

Ratio : 0.01

Capacity : 373.38 [Kip] Reference : Cl.G1

Demand : 4.72 [Kip] Ctrl Eq. : D12 at 100.00%

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

Intermediate results Unit Value Reference

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

Factored shear capacity(φVn): [Kip] 373.38 Cl.G1

Web buckling coefficient (kv) -- 5.00 Cl.G4

Web buckling coefficient (Cv) -- 1.00 Eq.G2-9

Nominal shear strength (Vn) [Kip] 414.86 Eq.G4-1

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

Torsion Design

Torsion

Ratio : 0.00

Capacity : 398.19 [Kip*ft] Reference : Cl.H3.1

Demand : 0.00 [Kip*ft] Ctrl Eq. : D1 at 0.00%

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

Intermediate results Unit Value Reference

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

Factored torsion capacity(φTn): [Kip*ft] 398.19 Cl.H3.1

Critical torsional buckling stress (Fcr) [Kip/in2] 30.00 Eq.H3-3

Nominal torsion capacity (Tn) [Kip*ft] 442.43 Eq.H3-1

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

Combined Actions Design

Combined flexure and axial

......................................................................................................................................................................................................................................................................................................................................................................

Ratio : 0.13

Ctrl Eq. : D5 at 0.00% Reference : Eq.H1-1b

......................................................................................................................................................................................................................................................................................................................................................................
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------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

Intermediate results Unit Value Reference

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

Interaction of flexure and axial force: -- 0.13 Eq.H1-1b

Available flexural strength about strong axis (Mc33) [Kip*ft] 476.25 Cl.H1.1

Available flexural strength about weak axis (Mc22) [Kip*ft] 476.25 Cl.H1.1

Available axial strength (Pc) [Kip] 1270.47 Cl.H1.1

------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
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FOOTING ANALYSIS

In accordance with ACI318-19 (22)

Tedds calculation version 3.3.11

Summary results

Overall design status; PASS; 

Overall design utilisation; 0.584

Description Unit Applied Resisting FoS Result

Uplift verification kips 24.5 Pass

Overturning stability, x kip_ft 113.41 -194.36 1.71 Pass

Overturning stability, y kip_ft 31.68 -129.58 4.09 Pass

Sliding stability, x kips 0.6 20.3 33.884 Pass

Description Unit Applied Resisting Utilization Result

Soil bearing ksf 0.617 3 0.206 Pass

Description Unit Required Provided Utilization Result

Moment, positive, x-direction kip_ft 97.3 434.6 0.224 Pass

Moment, positive, y-direction kip_ft 44.5 705.0 0.063 Pass

Shear, one-way, x-direction kips 24.7 100.7 0.245 Pass

Shear, one-way, y-direction kips 13.5 150.7 0.090 Pass

Shear, two-way, Col 1 psi 20.748 189.737 0.122 Pass

Min.area of reinf, bot., x-direction in2 4.147 4.800 Pass

Max.reinf.spacing, bot, x-direction in 18.0 12.7 Pass

Min.area of reinf, bot., y-direction in2 6.221 7.800 Pass

Max.reinf.spacing, bot, y-direction in 18.0 11.4 Pass

Pad footing details

Length of footing; Lx = 12 ft

Width of footing; Ly = 8 ft

Footing area; A = Lx × Ly = 96 ft2

Depth of footing; h = 24 in

Depth of soil over footing; hsoil = 12 in

Density of concrete; γconc = 150.0 lb/ft3
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1

0.617 ksf

0.617 ksf

x

 y

 

Column no.1 details

Length of column; lx1 = 12.00 in

Width of column; ly1 = 12.00 in

position in x-axis; x1 = 72.00 in

position in y-axis; y1 = 48.00 in

Soil properties

Gross allowable bearing pressure; qallow_Gross = 3 ksf;

Density of soil; γsoil = 120.0 lb/ft3

Angle of internal friction; φb = 30.0 deg

Design base friction angle; δbb = 19.8 deg

Coefficient of base friction; tan(δbb) = 0.360

Passive pressure coefficient (User defined); KP = KP = 3

Passive dynamic pressure coefficient (Defined); KPE = KPE = 2.5

Self weight; Fswt = h × γconc = 300 psf

Soil weight; Fsoil = hsoil × γsoil = 120 psf

Column no.1 loads

Dead load in z; FDz1 = 13.8 kips

Live roof load in z; FLrz1 = 30.2 kips

Wind load in z; FWz1 = -13.2 kips

Wind load in x; FWx1 = 1.0 kips

Seismic load in x; FEx1 = 2.0 kips

Wind load moment in x; MWx1 = 107.8 kip_ft

Seismic load moment in x; MEx1 = 23.2 kip_ft
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Footing analysis for soil and stability

Load combinations per ASCE 7-22

1.0D (0.187)

1.0D + 1.0L (0.187)

1.0D + 1.0Lr (0.292)

1.0D + 0.7S (0.187)

1.0D + 1.0R (0.187)

1.0D + 0.75L + 0.75Lr (0.266)

1.0D + 0.75L + 0.525S (0.187)

1.0D + 0.75L + 0.75R (0.187)

1.0D + 0.6W (0.350)

(1.0 + 0.14 × SDS)D + 0.7E (0.236)

1.0D + 0.75L + 0.75Lr + 0.45W (0.331)

1.0D + 0.75L + 0.525S + 0.45W (0.263)

1.0D + 0.75L + 0.75R + 0.45W (0.263)

(1.0 + 0.105 × SDS)D + 0.75L + 0.1S + 0.525E (0.224)

0.6D + 0.6W (0.584)

(0.6 - 0.14 × SDS)D + 0.7E (0.130)

Combination 15 results: 0.6D + 0.6W

Forces on footing

Force in x-axis; Fdx = γW × FWx1 = 0.6 kips

Force in z-axis; Fdz = γD × A × (Fswt + Fsoil) + γD × (FDz1 - lx1 × ly1 × hsoil × γsoil) + γW × FWz1 = 

24.5 kips

Moments on footing

Moment in x-axis, about x is 0; Mdx = γD × (A × (Fswt + Fsoil) × Lx / 2) + γD × (((FDz1 - lx1 × ly1 × hsoil × γsoil)) × x1) 

+ γW × (FWz1 × x1+MWx1+FWx1 × (h)) = 212.7 kip_ft

Moment in y-axis, about y is 0; Mdy = γD × (A × (Fswt + Fsoil) × Ly / 2) + γD × (((FDz1 - lx1 × ly1 × hsoil × γsoil)) × y1) 

+ γW × (FWz1 × y1) = 97.9 kip_ft

Uplift verification

Vertical force; Fdz = 24.474 kips

PASS - Footing is not subject to uplift

Stability against overturning in x direction, moment about x is 0

Overturning moment; MOTx0 = γW × (FWz1 × x1) = -47.52 kip_ft

Resisting moment; MRx0 = γD × (A × (Fswt + Fsoil) × Lx / 2) + γD × (((FDz1 - lx1 × ly1 × hsoil × γsoil)) × 

x1) + γW × (MWx1+FWx1 × (h)) = 260.26 kip_ft

Factor of safety; abs(MRx0 / MOTx0) = 5.477

PASS - Overturning moment safety factor exceeds the minimum of 1.00

Stability against overturning in x direction, moment about x is Lx

Overturning moment; MOTxL = γW × (FWz1 × (x1 - Lx)+MWx1+FWx1 × (h)) = 113.41 kip_ft

Resisting moment; MRxL = -1 × (γD × (A × (Fswt + Fsoil) × Lx / 2)) + γD × (((FDz1 - lx1 × ly1 × hsoil × 

γsoil)) × (x1 - Lx)) = -194.36 kip_ft

Factor of safety; abs(MRxL / MOTxL) = 1.714
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PASS - Overturning moment safety factor exceeds the minimum of 1.00

Stability against overturning in y direction, moment about y is 0

Overturning moment; MOTy0 = γW × (FWz1 × y1) = -31.68 kip_ft

Resisting moment; MRy0 = γD × (A × (Fswt + Fsoil) × Ly / 2) + γD × (((FDz1 - lx1 × ly1 × hsoil × γsoil)) × 

y1) = 129.58 kip_ft

Factor of safety; abs(MRy0 / MOTy0) = 4.090

PASS - Overturning moment safety factor exceeds the minimum of 1.00

Stability against overturning in y direction, moment about y is Ly

Overturning moment; MOTyL = γW × (FWz1 × (y1 - Ly)) = 31.68 kip_ft

Resisting moment; MRyL = -1 × (γD × (A × (Fswt + Fsoil) × Ly / 2)) + γD × (((FDz1 - lx1 × ly1 × hsoil × 

γsoil)) × (y1 - Ly)) = -129.58 kip_ft

Factor of safety; abs(MRyL / MOTyL) = 4.090

PASS - Overturning moment safety factor exceeds the minimum of 1.00

Stability against sliding

Resistance due to base friction; FRFriction = max(Fdz, 0 kN) × tan(δbb) = 8.811 kips

Stability against sliding in x direction

Resistance from passive soil pressure FRxPass = 0.5 × KP × (h2 + 2 × h × hsoil) × Ly × γsoil = 11.52 kips

Total sliding resistance FRx = FRFriction + FRxPass = 20.331 kips

Factor of safety; abs(FRTx / Fdx) = 33.88

PASS - Sliding factor of safety exceeds the minimum of 1.50

Bearing resistance

Eccentricity of base reaction

Eccentricity of base reaction in x-axis; edx = Mdx / Fdz - Lx / 2 = 32.308 in

Eccentricity of base reaction in y-axis; edy = Mdy / Fdz - Ly / 2 = 0 in

Length of bearing in x-axis; L'xd = min(Lx,3 × (Lx / 2 - abs(edx))) = 119.076 in

Pad base pressures

q1 = 0 ksf

q2 = 0 ksf

q3 = 0.617 ksf

q4 = 0.617 ksf

Minimum base pressure; qmin = min(q1,q2,q3,q4) = 0 ksf

Maximum base pressure; qmax = max(q1,q2,q3,q4) = 0.617 ksf

Allowable bearing capacity

Allowable bearing capacity; qallow = qallow_Gross = 3 ksf

qmax / qallow = 0.206

PASS - Allowable bearing capacity exceeds design base pressure

FOOTING DESIGN

In accordance with ACI318-19 (22)

Tedds calculation version 3.3.11

Material details

Compressive strength of concrete; f’c = 4000 psi

Yield strength of reinforcement; fy = 60000 psi
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Compression-controlled strain limit (21.2.2); εty = 0.00200

Cover to top of footing; cnom_t = 3 in

Cover to side of footing; cnom_s = 3 in

Cover to bottom of footing; cnom_b = 3 in

Concrete type; Normal weight

Concrete modification factor; λ = 1.00

Column type; Concrete

Analysis and design of concrete footing

Load combinations per ASCE 7-22

1.4D (0.063)

1.2D + 1.6L + 0.5Lr (0.101)

1.2D + 1.6L + 0.3S (0.061)

1.2D + 1.6L + 0.5R (0.061)

1.2D + 1.0L + 1.6Lr (0.207)

1.2D + 1.0L + 1.0S (0.122)

1.2D + 1.0L + 1.6R (0.122)

1.2D + 1.6Lr + 0.5W (0.245)

1.2D + 1.0S + 0.5W (0.122)

1.2D + 1.6R + 0.5W (0.122)

1.2D + 1.0L + 0.5Lr + 1.0W (0.177)

1.2D + 1.0L + 0.3S + 1.0W (0.129)

1.2D + 1.0L + 0.5R + 1.0W (0.129)

(1.2 + 0.2 × SDS)D + 1.0L + 0.15S + 1.0E (0.122)

0.9D + 1.0W (0.127)

(0.9 - 0.2 × SDS)D + 1.0E (0.122)

Combination 8 results: 1.2D + 1.6Lr + 0.5W

Forces on footing

Ultimate force in x-axis; Fux = γW × FWx1 = 0.5 kips

Ultimate force in z-axis; Fuz = γD × A × (Fswt + Fsoil) + γD × (FDz1 - lx1 × ly1 × hsoil × γsoil) + γLr × FLrz1 + γW 

× FWz1 = 106.5 kips

Moments on footing

Ultimate moment in x-axis, about x is 0; Mux = γD × (A × (Fswt + Fsoil) × Lx / 2) + γD × (((FDz1 - lx1 × ly1 × hsoil × γsoil)) × x1) 

+ γLr × (FLrz1 × x1) + γW × (FWz1 × x1+MWx1+FWx1 × (h)) = 694.1 kip_ft

Ultimate moment in y-axis, about y is 0; Muy = γD × (A × (Fswt + Fsoil) × Ly / 2) + γD × (((FDz1 - lx1 × ly1 × hsoil × γsoil)) × y1) 

+ γLr × (FLrz1 × y1) + γW × (FWz1 × y1) = 426.1 kip_ft

Eccentricity of base reaction

Eccentricity of base reaction in x-axis; eux = Mux / Fuz - Lx / 2 = 6.186 in

Eccentricity of base reaction in y-axis; euy = Muy / Fuz - Ly / 2 = 0 in

Pad base pressures

qu1 = Fuz × (1 - 6 × eux / Lx - 6 × euy / Ly) / (Lx × Ly) = 0.824 ksf

qu2 = Fuz × (1 - 6 × eux / Lx + 6 × euy / Ly) / (Lx × Ly) = 0.824 ksf

qu3 = Fuz × (1 + 6 × eux / Lx - 6 × euy / Ly) / (Lx × Ly) = 1.396 ksf
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qu4 = Fuz × (1 + 6 × eux / Lx + 6 × euy / Ly) / (Lx × Ly) = 1.396 ksf

Minimum ultimate base pressure; qumin = min(qu1,qu2,qu3,qu4) = 0.824 ksf

Maximum ultimate base pressure; qumax = max(qu1,qu2,qu3,qu4) = 1.396 ksf

Shear diagram, x axis (kips)

22.3

0

0

-36

12.7

-24.7

 

Moment diagram, x axis (kip_ft)

59.8

0

114.7

0

97.3

 

Moment design, x direction, positive moment

Ultimate bending moment; Mu.x.max = 97.312 kip_ft

Tension reinforcement provided; 8 No.7 bottom bars (12.7 in c/c)

Area of tension reinforcement provided; Asx.bot.prov = 4.8 in2

Minimum area of reinforcement (8.6.1.1); As.min = 0.0018 × Ly × h = 4.147 in2

PASS - Area of reinforcement provided exceeds minimum

Maximum spacing of reinforcement (8.7.2.2); smax = min(2 × h, 18 in) = 18 in

PASS - Maximum permissible reinforcement spacing exceeds actual spacing

Depth to tension reinforcement; d = h - cnom_b - φx.bot / 2 = 20.562 in

Depth of compression block; a = Asx.bot.prov × fy / (0.85 × f'c × Ly) = 0.882 in

Neutral axis factor; β1 = 0.85

Depth to neutral axis; c = a / β1  = 1.038 in

Strain in tensile reinforcement; εt = 0.003 × d / c - 0.003 = 0.05643

Minimum tensile strain(8.3.3.1); εmin = εty + 0.003 = 0.00500

PASS - Tensile strain exceeds minimum required

Nominal moment capacity; Mn = Asx.bot.prov × fy × (d - a / 2) = 482.912 kip_ft

Flexural strength reduction factor; φf = min(max(0.65 + 0.25 × (εt - εty) / (0.003), 0.65), 0.9) = 0.900

Design moment capacity; φMn = φf × Mn = 434.621 kip_ft

Mu.x.max / φMn = 0.224

PASS - Design moment capacity exceeds ultimate moment load

One-way shear design, x direction

Ultimate shear force; Vu.x = 24.689 kips

Depth to reinforcement; dv = min(h - cnom_b - φx.bot / 2,h - cnom_t - φx.top / 2) = 20.562 in

Size effect factor (22.5.5.1.3); λs  = 1
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Ratio of longitudinal reinforcement; ρw = min(Asx.top.prov,Asx.bot.prov) / (Ly × dv) = 0.00243

Shear strength reduction factor; φv = 0.75

Nominal shear capacity (Eq. 22.5.5.1); Vn = min(8 × λs × λ × (ρw)1/3 × √(f'c × 1 psi) × Ly × dv, 5 × λ × √(f'c × 1 psi) × 

Ly × dv) = 134.307 kips

Design shear capacity; φVn = φv × Vn = 100.73 kips

Vu.x / φVn = 0.245

PASS - Design shear capacity exceeds ultimate shear load

Shear diagram, y axis (kips)

29.1

0

0

-29.1

13.5

-13.5

 

Moment diagram, y axis (kip_ft)

58.2

0

58.2

0

44.5

 

Moment design, y direction, positive moment

Ultimate bending moment; Mu.y.max = 44.513 kip_ft

Tension reinforcement provided; 13 No.7 bottom bars (11.4 in c/c)

Area of tension reinforcement provided; Asy.bot.prov = 7.8 in2

Minimum area of reinforcement (8.6.1.1); As.min = 0.0018 × Lx × h = 6.221 in2

PASS - Area of reinforcement provided exceeds minimum

Maximum spacing of reinforcement (8.7.2.2); smax = min(2 × h, 18 in) = 18 in

PASS - Maximum permissible reinforcement spacing exceeds actual spacing

Depth to tension reinforcement; d = h - cnom_b - φx.bot - φy.bot / 2 = 19.687 in

Depth of compression block; a = Asy.bot.prov × fy / (0.85 × f'c × Lx) = 0.956 in

Neutral axis factor; β1 = 0.85

Depth to neutral axis; c = a / β1  = 1.125 in

Strain in tensile reinforcement; εt = 0.003 × d / c - 0.003 = 0.04952

Minimum tensile strain(8.3.3.1); εmin = εty + 0.003 = 0.00500

PASS - Tensile strain exceeds minimum required

Nominal moment capacity; Mn = Asy.bot.prov × fy × (d - a / 2) = 749.173 kip_ft

Flexural strength reduction factor; φf = min(max(0.65 + 0.25 × (εt - εty) / (0.003), 0.65), 0.9) = 0.900

Design moment capacity; φMn = φf × Mn = 674.256 kip_ft

Mu.y.max / φMn = 0.066

PASS - Design moment capacity exceeds ultimate moment load



Project

Creech DRP Phase 2

Job Ref.

Section

AGE Storage Canopy Footing

Sheet no./rev.

 8

Calc. by

DSC

Date

11/6/2025

Chk'd by Date App'd by Date

Footing geometry factor (13.3.3.3); βf = Lx / Ly = 1.500

Area of reinf. req. for uniform distribution (CRSI); Asreq = (Mu.y.max / (φf × fy × (d - a / 2))) × 2 × βf / (βf + 1) = 0.618 in2

PASS - Reinforcement can be distributed uniformly

One-way shear design, y direction

Ultimate shear force; Vu.y = 13.513 kips

Depth to reinforcement; dv = min(h - cnom_b - φx.bot - φy.bot / 2,h - cnom_t - φy.top / 2) = 19.687 in

Size effect factor (22.5.5.1.3); λs  = 1

Ratio of longitudinal reinforcement; ρw = min(Asy.top.prov,Asy.bot.prov) / (Lx × dv) = 0.00275

Shear strength reduction factor; φv = 0.75

Nominal shear capacity (Eq. 22.5.5.1); Vn = min(8 × λs × λ × (ρw)1/3 × √(f'c × 1 psi) × Lx × dv, 5 × λ × √(f'c × 1 psi) × 

Lx × dv) = 200.996 kips

Design shear capacity; φVn = φv × Vn = 150.747 kips

Vu.y / φVn = 0.090

PASS - Design shear capacity exceeds ultimate shear load

Two-way shear design at column 1

Depth to reinforcement; dv2 = 20.125 in

Shear perimeter length (22.6.4); lxp = 32.125 in

Shear perimeter width (22.6.4); lyp = 32.125 in

Shear perimeter (22.6.4); bo = 2 × (lx1 + dv2) + 2 × (ly1 + dv2) = 128.500 in

Shear area; Ap = lx,perim × ly,perim = 1032.016 in2

Surcharge loaded area; Asur = Ap - lx1 × ly1 = 888.016 in2

Ultimate bearing pressure at center of shear area; qup.avg = 1.110 ksf

Ultimate shear load; Fup = γD × (FDz1 - lx1 × ly1 × hsoil × γsoil) + γLr × FLrz1 + γW × FWz1 + γD × Ap × Fswt 

+ γD × Asur × Fsoil - qup.avg × Ap = 53.656 kips

Ultimate shear stress from vertical load; vug = max(Fup / (bo × dv2),0 psi) = 20.748 psi

Column geometry factor (Table 22.6.5.2); β = ly1 / lx1 = 1.00

Column location factor (22.6.5.3); αs =40

Size effect factor (22.5.5.1.3); λs  = 1

Concrete shear strength (22.6.5.2); vcpa = (2 + 4 / β) × λs × λ × √(f'c × 1 psi) = 379.473 psi

vcpb = (αs × dv2 / bo + 2) × λs × λ × √(f'c × 1 psi) = 522.699 psi

vcpc = 4 × λs × λ × √(f'c × 1 psi) = 252.982 psi

vcp = min(vcpa,vcpb,vcpc) = 252.982 psi

Shear strength reduction factor; φv = 0.75

Nominal shear stress capacity (Eq. 22.6.1.2); vn = vcp = 252.982 psi

Design shear stress capacity (8.5.1.1(d)); φvn = φv × vn = 189.737 psi

vug / φvn = 0.109

PASS - Design shear stress capacity exceeds ultimate shear stress load
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1

8 No.7 bottom bars (12.7 in c/c)

8 No.7 top bars (12.7 in c/c)

13 No.7 bottom bars (11.4 in c/c)

13 No.7 top bars (11.4 in c/c)

 

y

 z

1

13 No.7 bottom bars (11.4 in c/c) (y direction)

8 No.7 bottom bars (12.7 in c/c) (x direction)

13 No.7 top bars (11.4 in c/c) (y direction)

8 No.7 top bars (12.7 in c/c) (x direction)

 


