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STRUCTURAL BUILDING CODE CHECKLIST 

 

 

 

DATE: 01 FEB 2024 

 

RECORDED BY: NTE 

PROJECT NAME: NEW LONGVIEW LOT 44 

PROJECT NUMBER: P24003 

PROJECT ADDRESS: 3300 SW FASCINATION DR, LEE’S SUMMIT, MO 64081 

 

BUILDING CODE IN FORCE: 2018 IBC 

 

LOCAL SNOW LOAD (PER CODE OR GREATER?): 20 PSF 

MINIMUM ROOF LIVE LOAD: 20 PSF 

LOCAL WIND SPEED (3-second gust under IBC): 109 MPH 

LOCAL SEISMIC ZONE: CATEGORY C 

FROST DEPTH or MINIMUM FOOTING DEPTH: 36 INCHES 

OTHER SPECIAL REQUIREMENTS: N/A 
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ASCE Hazards Report
Address:
3300 SW Fascination Dr
Lees Summit, Missouri
64081

Standard: ASCE/SEI 7-16 Latitude: 38.911982

Risk Category: II Longitude: -94.44863

Soil Class: C - Very Dense 
Soil and Soft Rock

Elevation: 0 ft (NAVD 88)

Wind

Results: 

Wind Speed 109 Vmph

10-year MRI 76 Vmph

25-year MRI 83 Vmph

50-year MRI 88 Vmph

100-year MRI 94 Vmph

Data Source: ASCE/SEI 7-16, Fig. 26.5-1B and Figs. CC.2-1–CC.2-4, and Section 26.5.2

Date Accessed: Thu Feb 01 2024

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 7-16 Standard. Wind speeds 
correspond to approximately a 7% probability of exceedance in 50 years (annual exceedance probability = 
0.00143, MRI = 700 years).

Site is not in a hurricane-prone region as defined in ASCE/SEI 7-16 Section 26.2.

Page 1 of 4https://ascehazardtool.org/ Thu Feb 01 2024
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SS : 0.099

S1 : 0.068

Fa : 1.3

Fv : 1.5

SMS : 0.128

SM1 : 0.102

SDS : 0.086

SD1 : 0.068

TL : 12

PGA : 0.047

PGA M : 0.061

FPGA : 1.3

Ie : 1

Cv : 0.7

Seismic Design Category: B Design Response Spectrum

S  (g) vs T(s)a

MCE   Response SpectrumR

S  (g) vs T(s)a

Design Vertical Response Spectrum

S  (g) vs T(s)a

MCE   Vertical Response SpectrumR

S  (g) vs T(s)a

Seismic

C - Very Dense Soil and Soft RockSite Soil Class: 

Results: 

Data Accessed: Thu Feb 01 2024

Date Source: 
USGS Seismic Design Maps based on ASCE/SEI 7-16 and ASCE/SEI 7-16 Table 1.5-2. Additional data for 
site-specific ground motion procedures in accordance with ASCE/SEI 7-16 Ch. 21 are available from USGS.

Page 2 of 4https://ascehazardtool.org/ Thu Feb 01 2024
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Ice

Results: 

Data Source: 

Date Accessed: 

Ice Thickness: 1.50 in.

Concurrent Temperature: 5 F

Gust Speed 40 mph

Standard ASCE/SEI 7-16, Figs. 10-2 through 10-8

Thu Feb 01 2024

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

Values provided are equivalent radial ice thicknesses due to freezing rain with concurrent 3-second gust speeds, 
for a 500-year mean recurrence interval, and temperatures concurrent with ice thicknesses due to freezing rain. 
Thicknesses for ice accretions caused by other sources shall be obtained from local meteorological studies. Ice 
thicknesses in exposed locations at elevations higher than the surrounding terrain and in valleys and gorges may 
exceed the mapped values.

Snow

Results: 

Ground Snow Load, p  : 20 lb/ftg

2

Mapped Elevation: 0.0  ft

Data Source: ASCE/SEI 7-16, Table 7.2-8

Date Accessed: Thu Feb 01 2024

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.

Page 3 of 4https://ascehazardtool.org/ Thu Feb 01 2024
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Rain

Results: 

Data Source: 

Date Accessed: 

15-minute Precipitation Intensity: 7.5 in./h

60-minute Precipitation Intensity: 3.53 in./h

NOAA National Weather Service, Precipitation Frequency Data Server, Atlas 14
(https://www.nws.noaa.gov/oh/hdsc/)

Thu Feb 01 2024

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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JLK DATE: 3/11/2024 PAGE: 1 

DATE:  SHEET: 1 OF 1

Roof Dead Loads: Roofing 3.0 psf

Purlins & Beams 4.0 psf

Lights, Ceiling Underhung 5.0 psf

Miscellaneous 3.0 psf

----------

Total Roof Dead Load 15.0 psf

Roof Live Load: 20 psf minimum (Local Code Minimum)

ASCE 7-16

Roof Snow Load: Pg = 20.0 psf Table Refs.

Ce = 1.0 (Table 7.3-1)

Ct = 1.2 (Table 7.3-2)

Cs = 1.00 (Figure 7.4-1)

I = 1.00 (Table 1.5-2)

Slope = 14.00 degrees (Note: 1/4" per ft = 1.19 degrees)

SlopeType = Monoslope

Roof "slipperiness" = Slippery

Width of Roof (W) = 7.00 feet

Balanced Flat Roof Snow Load: Pf = 0.7CeCtIpg = 16.8 psf (ASCE 7-16 EQ. 7.3-1)

Balanced Sloped Roof Snow Load: Ps = CsPf = N.A. (ASCE 7-16 EQ. 7.4-1)

Therefore, roof design snow load, Pf or Ps, to be used w/ sliding, drifting, unbalanced & partial loading 

Check if Low Slope Roof: Low Slope (ASCE 7-16 Section 7.3.4)

If roof is low slope, the following 

minimums apply: Pm = (I)Pg = 20.0 psf (ASCE 7-16 Section 7.3.4)

Pm = 20(I) = N.A. (ASCE 7-16 Section 7.3.4)

Minimum Balanced Roof Snow Load, Pf or Ps = 20.0 psf (Stand alone load case)

Rain on snow: Do Not Consider due to roof slope > W/50

Pfrain on snow = 0.0 psf

Total snow load + rain surcharge = N.A. (Stand alone load case)

Specific Snow Load Minimum If Greater than Code Minimum = N.A.

Snow Build-up, Unbalanced Snow & Sliding Snow: See following pages.

Design Roof Gravity Loads (IBC 2018)

ENGINEER: 

CHECKED:   

PROJECT:  P24003 - New Longview Lot 44

Printed on:

3/11/2024@8:47 AM

File Name: IN PROGRESS - 2018 IBC Entry Low Roof Gravity Loads

Sheet: Gravity Loads 2018 Page 1 of 1
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PMA Engineering JOB TITLE Longview Lot 44

6717 Shawnee Mission Parkway, Suite 100

Overland Park, KS 66202 JOB NO. P24003 SHEET NO.

913-831-1262 CALCULATED BY NTE DATE

pmaengineering.com CHECKED BY DATE

Snow Loads : ASCE 7- 16 Nominal Snow Forces

Roof slope        = 45.0 deg

Horiz. eave to ridge dist (W) = 16.5 ft

Roof length parallel to ridge (L) = 80.0 ft

Type of Roof Hip and gable w/ trussed systems

Ground Snow Load Pg  = 20.0 psf

Risk Category  = II

Importance Factor I   = 1.0

Thermal Factor Ct  = 1.00

Exposure Factor Ce  = 1.0

Pf = 0.7*Ce*Ct*I*Pg           = 14.0 psf

Unobstructed Slippery Surface no

Sloped-roof Factor  Cs  = 0.63

Balanced Snow Load  = 8.8 psf Near ground level surface balanced snow load = 20.0 psf

Rain on Snow Surcharge Angle 0.33 deg

Code Maximum Rain Surcharge 5.0 psf

Rain on Snow Surcharge           = 0.0 psf

Ps plus rain surcharge = 8.8 psf
Minimum Snow Load Pm  = 0.0 psf

Uniform Roof Design Snow Load   = 8.8 psf

Unbalanced Snow Loads - for Hip & Gable roofs only
Required if slope is between 7 on 12 = 30.26 deg

and 2.38 deg = 2.38 deg   Unbalanced snow loads are not required

Windward snow load = 8.8 psf

Leeward snow load = 8.8 psf

Windward Snow Drifts 1 - Against walls, parapets, etc 

Up or downwind fetch lu  = 60.0 ft

Projection height  h  = 5.3 ft
Projection width/length  lp  = 30.0 ft

Snow density  g  = 16.6 pcf

Balanced snow height  hb  = 0.53 ft

 hd  = 1.83 ft

 hc  = 4.72 ft

hc/hb >0.2 = 9.0 Therefore, design for drift

Drift height (hd) = 1.83 ft

Drift width w  = 7.32 ft
Surcharge load:         pd = γ*hd = 30.4 psf

Balanced Snow load:         = 8.8 psf

39.1 psf

Windward Snow Drifts 2 - Against walls, parapets, etc 

Up or downwind fetch lu  = 30.0 ft

Projection height  h  = 5.3 ft

Projection width/length  lp  = 60.0 ft

Snow density  g  = 16.6 pcf

Balanced snow height  hb  = 0.53 ft

 hd  = 1.22 ft

 hc  = 4.72 ft

hc/hb >0.2 = 9.0 Therefore, design for drift

Drift height (hd) = 1.22 ft

Drift width w  = 4.88 ft

Surcharge load:         pd = γ*hd = 20.3 psf

Balanced Snow load:         = 8.8 psf
29.0 psf

2/9/24

Note: If bottom of projection is at least 2 feet 

above hb then snow drift is not required.

NOTE: Alternate spans of continuous beams  

shall be loaded with half the design roof snow 

load so as to produce the greatest possible 

effect - see code for loading diagrams and 

exceptions for gable roofs.. 
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PMA Engineering JOB TITLE Longview Lot 44

6717 Shawnee Mission Parkway, Suite 100

Overland Park, KS 66202 JOB NO. P24003 SHEET NO.

913-831-1262 CALCULATED BY NTE DATE

pmaengineering.com CHECKED BY DATE

Snow Loads - from adjacent building or roof: ASCE 7- 16 Nominal Snow Forces

Higher Roof Lower Roof

Roof slope        = 45.0 deg 0.25 / 12 = 1.2 deg

Horiz. eave to ridge dist (W) = 20.0 ft 0.0 ft

Roof length parallel to ridge (L) = 83.0 ft 0.0 ft

 Projection height (roof step)  h  = 7.3 ft

Building separation   s  = 0.0 ft

 

Type of Roof Hip and gable w/ rafters Monoslope

Ground Snow Load Pg  = 20.0 psf 20.0 psf

Risk Category  = II II

Importance Factor I   = 1.0 1.0

Thermal Factor Ct  = 1.00 1.00

Exposure Factor Ce  = 1.0 1.0

Pf = 0.7*Ce*Ct*I*Pg           = 14.0 psf 14.0 psf

Unobstructed Slippery Surface yes no

Sloped-roof Factor  Cs  = 0.38 1.00

Balanced Snow Load Ps  = 5.4 psf 14.0 psf

Rain on Snow Surcharge Angle 0.40 deg 0.00 deg

Code Maximum Rain Surcharge 5.0 psf 5.0 psf

Rain on Snow Surcharge           = 0.0 psf 0.0 psf

Ps plus rain surcharge = 5.4 psf 14.0 psf
Minimum Snow Load Pm  = 0.0 psf 20.0 psf

Uniform Roof Design Snow Load   = 5.4 psf 20.0 psf

Building Official Minimum      =

 Leeward Snow Drifts - from adjacent higher roof

Upper roof length lu  = 80.0 ft

Snow density  ɣ  = 16.6 pcf

Balanced snow height  hb  = 0.84 ft

 hc  = 6.46 ft

hc/hb >0.2 = 7.7 Therefore, design for drift

Adj structure factor = 1.00

Drift height hd = 2.84 ft

Drift width w  = 11.34 ft

Surcharge load:         pd = γ*hd = 47.1 psf
Balanced Snow load:         = 14.0 psf

61.1 psf Leeward drift controls

 Windward Snow Drifts - from low roof against high roof

Lower roof length lu  = 15.0 ft

Adj structure factor = 1.00

Drift height hd = 0.92 ft

Drift width w  = 3.69 ft
Surcharge load:         pd = γ*hd = 15.3 psf
Balanced Snow load:         = 14.0 psf

29.3 psf

 Sliding Snow - onto lower roof

Sliding snow = 0.4 Pf W = 112.0 plf

Distributed over 15 feet = 7.5 psf

hd + hb = 1.29 ft

hd + hb < =h therefore sliding snow = 7.5 psf
Balanced snow load = 14.0 psf

Uniform snow load within 15' of higher roof = 21.5 psf

w = 0.00 ft

NOTE: Alternate spans of continuous beams and 

other areas shall be loaded with half the design 

roof snow load so as to produce the greatest 

possible effect - see code. 

2/9/24
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ENGINEER: JLK DATE: 3/11/2024 PAGE: 1 

CHECKED:   DATE:  SHEET: 1 OF 1

PROJECT:  P24003 - New Longview Lot 44

Brick Veneer Allowable Deflection

l/600

4" Brick = 40 PSF

5/8" Sheathing = 2 PSF

Wood Studs = 3 PSF

Misc = 5 PSF

DL = 50 PSF

2" FAUX  Stone Veneer l/240

2" FAUX Stone Veneer = 12 PSF

5/8" Sheathing = 2 PSF

Wood Studs = 3 PSF

Misc = 3 PSF

DL = 20 PSF

EIFS Veneer l/240

2" EIFS = 2 PSF

5/8" Sheathing = 2 PSF

Wood Studs = 3 PSF

Misc = 3 PSF

DL = 10 PSF

Sand/Cement Stucco Veneer l/360

7/8" Cement Stucco = 12 PSF

5/8" Sheathing = 2 PSF

Wood Studs = 3 PSF

Misc = 3 PSF

DL = 20 PSF

Storefront Systems l/360 or 1" max

Glass = 10 PSF

Note: storefront systems have a maximium deflection of 5/8" for transient vertical loads. 

EXTERIOR WALL SYSTEM LOADS

Printed on:

3/11/2024 @ 8:38 AM

File Name: Exterior Wall System Loads

Sheet: Exterior Wall System Loads Page 1 of 1
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Wall Height: 19' 5 1/2" Member Height: 19' 1" O. C. Spacing: 16.00"

Design Results Actual Allowed Result LDF Load: Combination

Slenderness 42 50 Passed (83%) -- --
Compression (lbs) 1237 2195 Passed (56%) 1.25 1.0 D + 1.0 Lr
Plate Bearing (lbs) 1237 6445 Passed (19%) -- 1.0 D + 1.0 Lr
Lateral Reaction (lbs) 0 -- -- -- N/A
Lateral Shear (lbs) 0 N/A Passed (N/A) -- N/A
Lateral Moment (ft-lbs) 0 @ mid-span N/A Passed (N/A) -- N/A
Total Deflection (in) 0.00 @ mid-span N/A Passed (N/A) -- N/A
Bending/Compression N/A 1 Passed (N/A) -- N/A
• Lateral deflection criteria: Wind (L/240)
• Input axial load eccentricity for the design is zero
• Applicable calculations are based on NDS.
• A bearing area factor of 1.25 has been applied to base plate bearing capacity.
• A 15% increase in the moment capacity has been added to account for repetitive member usage.

Supports Type Material

Top Dbl 2X Douglas Fir-Larch
Base 2X Douglas Fir-Larch

Max Unbraced Length Comments

1'

System : Wall
Member Type : Stud
Building Code : IBC 2018
Design Methodology : ASD

Dead Roof Live Snow

Vertical Loads Spacing (0.90) (1.25) (1.15) Comments

1 - Point (PLF) 16.00" 248.0 330.0 149.0 Default Load

2 - Point (PLF) 16.00" 150.0 200.0 140.0

Weyerhaeuser warrants that the sizing of its products will be in accordance with Weyerhaeuser product design criteria and published design values. Weyerhaeuser expressly disclaims any other warranties
related to the software. Use of this software is not intended to circumvent the need for a design professional as determined by the authority having jurisdiction. The designer of record, builder or framer is
responsible to assure that this calculation is compatible with the overall project. Accessories (Rim Board, Blocking Panels and Squash Blocks) are not designed by this software. Products manufactured at
Weyerhaeuser facilities are third-party certified to sustainable forestry standards. Weyerhaeuser Engineered Lumber Products  have been evaluated by ICC-ES under evaluation reports ESR-1153 and ESR-1387
and/or tested in accordance with applicable ASTM standards. For current code evaluation reports, Weyerhaeuser product literature and installation details refer to
www.weyerhaeuser.com/woodproducts/document-library.

The product application, input design loads, dimensions and support information have been provided by ForteWEB Software Operator

Weyerhaeuser Notes

Drawing is Conceptual

MEMBER REPORT PASSED
Level, Wall: Stud: Gable

1 piece(s) 2 x 6 DF No.2 @ 16" OC

ForteWEB Software Operator Job Notes 3/1/2024 4:48:49 PM UTC
Noah Evans
PMA Engineering
(912) 344-0465
nevans@pmaengineering.com

ForteWEB v3.7, Engine: V8.4.0.40, Data: V8.1.5.0
File Name: Long View Lot 44

Page 2 / 8
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Wall Height: 19' 5 1/2" Member Height: 19' 1" O. C. Spacing: 16.00"

Design Results Actual Allowed Result LDF Load: Combination

Slenderness 42 50 Passed (83%) -- --
Compression (lbs) 2232 2188 Passed (102%) 1.15 1.0 D + 1.0 S
Plate Bearing (lbs) 2232 6445 Passed (35%) -- 1.0 D + 1.0 S
Lateral Reaction (lbs) 0 -- -- -- N/A
Lateral Shear (lbs) 0 N/A Passed (N/A) -- N/A
Lateral Moment (ft-lbs) 0 @ mid-span N/A Passed (N/A) -- N/A
Total Deflection (in) 0.00 @ mid-span N/A Passed (N/A) -- N/A
Bending/Compression N/A 1 Passed (N/A) -- N/A
• Lateral deflection criteria: Wind (L/240)
• Input axial load eccentricity for the design is zero
• Applicable calculations are based on NDS.
• A bearing area factor of 1.25 has been applied to base plate bearing capacity.
• A 15% increase in the moment capacity has been added to account for repetitive member usage.

Supports Type Material

Top Dbl 2X Douglas Fir-Larch
Base 2X Douglas Fir-Larch

Max Unbraced Length Comments

1'

System : Wall
Member Type : Stud
Building Code : IBC 2018
Design Methodology : ASD

Dead Roof Live Snow

Vertical Load Spacing (0.90) (1.25) (1.15) Comments

1 - Point (PLF) 16.00" 910.0 330.0 764.0
Dead Load Includes 40.0PSF
Mech. Zone. Snow Load Includes
Drifting

Weyerhaeuser warrants that the sizing of its products will be in accordance with Weyerhaeuser product design criteria and published design values. Weyerhaeuser expressly disclaims any other warranties
related to the software. Use of this software is not intended to circumvent the need for a design professional as determined by the authority having jurisdiction. The designer of record, builder or framer is
responsible to assure that this calculation is compatible with the overall project. Accessories (Rim Board, Blocking Panels and Squash Blocks) are not designed by this software. Products manufactured at
Weyerhaeuser facilities are third-party certified to sustainable forestry standards. Weyerhaeuser Engineered Lumber Products  have been evaluated by ICC-ES under evaluation reports ESR-1153 and ESR-1387
and/or tested in accordance with applicable ASTM standards. For current code evaluation reports, Weyerhaeuser product literature and installation details refer to
www.weyerhaeuser.com/woodproducts/document-library.

The product application, input design loads, dimensions and support information have been provided by ForteWEB Software Operator

Weyerhaeuser Notes

Drawing is Conceptual

MEMBER REPORT PASSED
Level, Wall: Stud: Flat Roof

1 piece(s) 2 x 6 DF No.2 @ 16" OC

ForteWEB Software Operator Job Notes 3/1/2024 4:48:49 PM UTC
Noah Evans
PMA Engineering
(912) 344-0465
nevans@pmaengineering.com

ForteWEB v3.7, Engine: V8.4.0.40, Data: V8.1.5.0
File Name: Long View Lot 44

Page 3 / 8
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PAGE: 1

SHEET: 1 OF 1

1

2

3

4

5

6

7

8

9

10

* Connection is pin-pin, Ke = 1.0

* Simply Supported Beam Deflections

* Member is not part of a truss, CT = 1.0

* Built up columns nailed per [15.3.3]

* Member ends restrained from rotation

* If d ≥ n*b * If d < n*b

     d = d1, n*b = d2      d = d2, n*b = d1

     Lux = Lu1, Luy = Lu2      Lux = Lu2, Luy = Lu1

     Mx = M1, My = M2      Mx = M2, My = M1

     Vx = V1, Vy = V2      Vx = V2, Vy = V1

ORIENTATION AND VARIABLES

1.83   

1.83   

Kcr

Cr

Ci

CF

ADJUSTMENT FACTORS

Yes

Yes

Temperature, Ct

Yes

Yes

1.00   

S
h

e
a

r

- 

0.89 OK 

0.892 

237 

4,383 

266 

1,856 

7,449 

8.00 

275 

41.67 

1.00 

0.80 

0.14 

1,463 

16.50 

Axis 1 = X

5.50 

12.38 

15.13 

41.59 

- 3,908 - - - - - - 

- - - - - - - - 

- - - - - - - - 

2 

1.00 

19.10 

19.10 

2.00 

Item

Size/Grade

Code/

Commentary
 D+Lr 

Ct

CM

ASSUMPTIONS

Cripple [Jack] Stud at Doors 1 & 2

- 

- 

SDPWS Cr Apply?

Factor

FC

FV

WOOD PROPERTIES

Design Values

2x6

2 

(ft)

[Tbl 2.3.2]

[Appendix G]

19.10 

Load Duration Factor, CD

Cripple StudExterior Wall

M
e

m
b

e
r 

In
p

u
ts

Y
-Y

X
-X

Span (M x  & Δ x  Calcs)

Span (ft) (M y  & Δ y  Calcs)

No.2

In-Service

Worst Case Deflection

[Eq 3.9-2]

4,319 

19.10 

19.10 

A
x

ia
l 

C
o

m
p

re
ss

io
n

A
x

is
 2

-2

(C L  & C P  Calcs)

(C L  & C P  Calcs)

5 Max [15.3.1]

B
e

n
d

in
g

X
-X

Y
-Y

A
x

ia
l 

T
e

n
si

o
n

Applied Tension σ, ft (psi)

Unbraced Length, Lux

Unbraced Length, Luy

Quantity, n

Applied Comp σ, fc (psi) 115 

B
e

n
d

 

+
 

T
e

n
s Unity, Biaxial Bend + Tens

R
e

ca
p Worst Case Unity

Dead Load M, MxD,max

Live Load M, MxL,max

Total Moment, Mx,max

Shear, Vy,max

Dead Load M, MyD,max

Live Load M, MyL,max

Total Moment, My,max

Compression, Pc

3.00 

12.38 

8.25 

16.50 

1,898 

5.50 

41.59 

Tension, Pt

[3.7.1.5]

A
x

is
 1

-1

Type

(psi)

(psi)

(psi) 580,000                  580,000                  

1,600,000              1,600,000              

748                          575                          

1,485                      1,350                      

180                          180                          

Fb

Emin

E

Ft

Spacing ≤ 16" O.C.

S
h

e
a

th

≥ 1/2" Gypsum

≥ 3/8" OSB/Plywood

Application

(psi)

(psi)

(psi)

Use Phase

Int/Bot

Ext/Top

Design Value * 

CM*Ct*Cf*Ci*Cr

Yes

Fb Ft Fv Fc E Emin

Design Value

- - - -

1.00   1.00   1.00   1.00   1.00   

1.00   

1.00   -

1.30   

1.00   

1.00   

1.00   1.00   

1.30   

[3.7.1.5]

[Tbl 4A]

[Tbl 2.3.3]

1.00   1.00   1.00   1.00   

[4.3.8]

[Tbl 4A]

No

No

No[SDPWS 3.1.1]

Shear, Vx,max

R
e

q
u

ir
e

d
 D

e
si

g
n

 L
o

a
d

s

Area, A

Depth, d1

Moment of Inertia, I1

Code/

Commentary

1.00   1.00   1.00   1.00   

-     1.10   -     -     

Applicable

No

T ≤ 100°F

[Eq 3.3-5]

Yes

3.00 

1,053 

8.25 

1.83 

0.20 

0.80 

1.00 

41.67 

- 

0.439 

8.00 

1,337 

275 

7,449 

262 

1.83 

15.13 

(in)

[Eq 3.5-1]

[Eq 3.7-1, 15.3-1]

[3.7.1.5]

[15.3.2.4]

Simple Beam

[Eq 3.5-1]

[Tbl 4A] [4.3.7]

[3.9.2]

[3.9.2]

[Eq 3.4-2]

[Eq 3.4-2]

[Eq 3.9-3]

[Tbl 4.3.1]

[Eq 3.9-1]

[Eq 3.9-4]

[3.9.2]

[Tbl 4.3.1]

[Tbl 4.3.1]

[Fig 3F] [3.7.1.4]

[Fig 3F] [3.7.1.4]

(psi)

[3.7.1.5]

Simple Beam

Simple Beam

[Tbl 4.3.1]

Simple Beam

[Tbl 4A] [4.3.7]

[3.3.3]

[3.3.3]

[Tbl 4.3.1]

[Eq 3.3-6] [4.4.1]

[3.3.3]

[Tbl 3.3.3]

(psi)

(lb)

(lb)

(in-lb)

(in-lb)

(lb)

(psi)

(psi)

(psi)

(in-lb)

(in)

(psi)

(psi)

(in
2
)

(in)

(in
4
)

(in
3
)

(in)

(in-lb)

(in
4
)

(in
3
)

(in)

(in)

(in)

Material Type Factor, c

Units

[Eq 3.3-3]

[Eq 3.3-4]

(psi)

(lb)

(psi)

(lb)

[Eq 3.3-3]

[Eq 3.3-4]

(lb)

(lb)

(psi)

(psi)

(psi)

(psi)

Modified Bending, Fb*

Long Term, ΔLTx

Short Term, ΔSTx*FΔx

Allow Bending σ, F'b2

Section Modulus, S2

Unity, Biaxial Bend + Comp

Unity, Biaxial Bend + Comp

Unity, fc/FcEx

Unity, ft/F't

Allow Shear σ, F'vx or F'vy

Allow Shear, V'x or V'y

Applied Shear, fvx

Applied Bending σ, fb1

Unity, Biaxial Bend + Tens

Allow Tension σ, F't

Allow Tension, P't

Eff L-Depth Ratio, Ley/dy

Modified Comp σ, Fc*

Comp Crit Buckling, FcEx

Allow Comp σ, F'c

Comp Crit Buckling, FcEy

Applied Shear, fvy

Unity, fvx/F'vx + fvy/F'vy

Built up Col Factor, Kf

Eff L-Depth Ratio, Lex/dx

Total with Creep, ΔTx

Deflection Ratio

Long Term, ΔLTy

Short Term, ΔSTy*FΔy

Critical Buckling, FbE

L-Depth Ratio, Lu/d1

Effective Span, Le1

Slenderness Ratio, RB

DATE:  

3/11/2024ENGINEER: 

CHECKED:   

PROJECT:  

NTE DATE:

Longview Lot 44

(ft)

(ft)

DFL (2"-4" thk x 2" & wider)

WOOD STUDS  --  ASD -- AXIAL, BENDING, SHEAR, AND COMBINED CHECKS  --  NDS 2012 / NDS 2015 MANUAL FOR WOOD CONSTRUCTION

 D 

1.25 

Eff Length Factor, Ke

0.90 

1.00 

19.10 

2.00 

0.44 OK 

- 

M
e

m
b

e
r 

P
ro

p
e

rt
ie

s

A
x

is
 1

-1

Geometric vs Load Axis Axis 1 = X

Flt Use/Vol Fctr, Cfu or Cv

Beam Stability Factor, CL

Flt Use/Vol Fctr, Cfu or Cv

B
e

n
d

in
g

 +
 

C
o

m
p

re
ss

io
n

 

Unity, fc/FcEy

Unity, fb1/FbE

D
e

fl
e

ct
io

n A
x

is
 X

-X
A

x
is

 Y
-Y

A
x

is
 2

-2

Size Ratio, d1/d2

Section Modulus, S1

Design Breadth, d2

Allow Bending σ, F'b1

Allow Moment, M'1

Unity, fb1/F'b1

Applied Bending σ, fb2

Allow Moment, M'2

Col Stability Factor, Cp

(psi)

(lb-in)

Moment of Inertia, I2

Unity, fb2/F'b2

A
x

is
 X

-X
A

x
is

 Y
-Y

Comp Tens

1.00   

Sheath Face

CL

Yes

Yes

[3.5.2]

Factor

Wet Service, CM

Creep Coeff, Kcr

Repetitive Memb, Cr

Incising, Ci

Size, CF

1.50

[Tbl 4A]

1,170                      900                          

Unadjusted Design 

Value

d/b 

Ratio

Sawn 

Lmbr?
LC

CL Override

Ref

[3.3.3.3]

[3.3.3.3]

Total with Creep, ΔTy

Allow Comp, P'c

Unity, fc/F'c

Deflection Ratio

(in)

(in)

Live Load Δ Factor, FΔx

Uniform 

Distributed Load

Uniform 

Distributed Load

Live Load Δ Factor, FΔy

1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.70 

1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.70 

(in-lb)

(in-lb)

(in-lb) - 
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* Connection is pin-pin, Ke = 1.0

* Simply Supported Beam Deflections

* Member is not part of a truss, CT = 1.0

* Built up columns nailed per [15.3.3]

* Member ends restrained from rotation

* If d ≥ n*b * If d < n*b

     d = d1, n*b = d2      d = d2, n*b = d1

     Lux = Lu1, Luy = Lu2      Lux = Lu2, Luy = Lu1

     Mx = M1, My = M2      Mx = M2, My = M1

     Vx = V1, Vy = V2      Vx = V2, Vy = V1

Live Load Δ Factor, FΔx

Uniform 

Distributed Load

Uniform 

Distributed Load

Live Load Δ Factor, FΔy

1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.70 

1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.70 

(in-lb)

(in-lb)

(in-lb) - 

Ref

[3.3.3.3]

[3.3.3.3]

Total with Creep, ΔTy

Allow Comp, P'c

Unity, fc/F'c

Deflection Ratio

(in)

(in)

A
x

is
 X

-X
A

x
is

 Y
-Y

Comp Tens

1.00   

Sheath Face

CL

Yes

Yes

[3.5.2]

Factor

Wet Service, CM

Creep Coeff, Kcr

Repetitive Memb, Cr

Incising, Ci

Size, CF

1.50

[Tbl 4A]

1,170                      900                          

Unadjusted Design 

Value

d/b 

Ratio

Sawn 

Lmbr?
LC

CL Override

0.17 OK 

- 

M
e

m
b

e
r 

P
ro

p
e

rt
ie

s

A
x

is
 1

-1

Geometric vs Load Axis Axis 1 = X

Flt Use/Vol Fctr, Cfu or Cv

Beam Stability Factor, CL

Flt Use/Vol Fctr, Cfu or Cv

B
e

n
d

in
g

 +
 

C
o

m
p

re
ss

io
n

 

Unity, fc/FcEy

Unity, fb1/FbE

D
e

fl
e

ct
io

n A
x

is
 X

-X
A

x
is

 Y
-Y

A
x

is
 2

-2

Size Ratio, d1/d2

Section Modulus, S1

Design Breadth, d2

Allow Bending σ, F'b1

Allow Moment, M'1

Unity, fb1/F'b1

Applied Bending σ, fb2

Allow Moment, M'2

Col Stability Factor, Cp

(psi)

(lb-in)

Moment of Inertia, I2

Unity, fb2/F'b2
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(ft)
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 D 

1.25 

Eff Length Factor, Ke

0.90 

1.00 

19.10 

2.00 

Long Term, ΔLTx

Short Term, ΔSTx*FΔx

Allow Bending σ, F'b2

Section Modulus, S2

Unity, Biaxial Bend + Comp

Unity, Biaxial Bend + Comp

Unity, fc/FcEx

Unity, ft/F't

Allow Shear σ, F'vx or F'vy

Allow Shear, V'x or V'y

Applied Shear, fvx

Applied Bending σ, fb1

Unity, Biaxial Bend + Tens

Allow Tension σ, F't

Allow Tension, P't

Eff L-Depth Ratio, Ley/dy

Modified Comp σ, Fc*

Comp Crit Buckling, FcEx

Allow Comp σ, F'c

Comp Crit Buckling, FcEy

Applied Shear, fvy

Unity, fvx/F'vx + fvy/F'vy

Built up Col Factor, Kf

Eff L-Depth Ratio, Lex/dx

Total with Creep, ΔTx

Deflection Ratio

Long Term, ΔLTy

Short Term, ΔSTy*FΔy

Critical Buckling, FbE

L-Depth Ratio, Lu/d1

Effective Span, Le1

Slenderness Ratio, RB

(in)

(in)

Material Type Factor, c

Units

[Eq 3.3-3]

[Eq 3.3-4]

(psi)

(lb)

(psi)

(lb)

[Eq 3.3-3]

[Eq 3.3-4]

(lb)

(lb)

(psi)

(psi)

(psi)

(psi)

Modified Bending, Fb*

(psi)

(lb)

(lb)

(in-lb)

(in-lb)

(lb)

(psi)

(psi)

(psi)

(in-lb)

(in)

(psi)

(psi)

(in
2
)

(in)

(in
4
)

(in
3
)

(in)

(in-lb)

(in
4
)

(in
3
)

(in)

Simple Beam

Simple Beam

[Tbl 4.3.1]

Simple Beam

[Tbl 4A] [4.3.7]

[3.3.3]

[3.3.3]

[Tbl 4.3.1]

[Eq 3.3-6] [4.4.1]

[3.3.3]

[Tbl 3.3.3]

(in)

[Eq 3.5-1]

[Eq 3.7-1, 15.3-1]

[3.7.1.5]

[15.3.2.4]

Simple Beam

[Eq 3.5-1]

[Tbl 4A] [4.3.7]

[3.9.2]

[3.9.2]

[Eq 3.4-2]

[Eq 3.4-2]

[Eq 3.9-3]

[Tbl 4.3.1]

[Eq 3.9-1]

[Eq 3.9-4]

[3.9.2]

[Tbl 4.3.1]

[Tbl 4.3.1]

[Fig 3F] [3.7.1.4]

[Fig 3F] [3.7.1.4]

(psi)

[3.7.1.5]

- 

0.171 

16.00 

1,337 

275 

1,862 

262 

3.67 

7.56 

0.20 

0.80 

1.00 

41.67 

1.50 

1,053 

2.06 

3.67 

[3.7.1.5]

[Tbl 4A]

[Tbl 2.3.3]

1.00   1.00   1.00   1.00   

[4.3.8]

[Tbl 4A]

No

No

No[SDPWS 3.1.1]

Shear, Vx,max

R
e

q
u

ir
e

d
 D

e
si

g
n

 L
o

a
d

s

Area, A

Depth, d1

Moment of Inertia, I1

Code/

Commentary

1.00   1.00   1.00   1.00   

-     1.10   -     -     

Applicable

No

T ≤ 100°F

[Eq 3.3-5]

Yes

Yes

Fb Ft Fv Fc E Emin

Design Value

- - - -

1.00   1.00   1.00   1.00   1.00   

1.00   

1.00   -

1.30   

1.00   

1.00   

1.00   1.00   

1.30   

A
x

is
 1

-1

Type

(psi)

(psi)

(psi) 580,000                  580,000                  

1,600,000              1,600,000              

748                          575                          

1,485                      1,350                      

180                          180                          

Fb

Emin

E

Ft

Spacing ≤ 16" O.C.

S
h

e
a

th

≥ 1/2" Gypsum

≥ 3/8" OSB/Plywood

Application

(psi)

(psi)

(psi)

Use Phase

Int/Bot

Ext/Top

Design Value * 

CM*Ct*Cf*Ci*Cr

Applied Comp σ, fc (psi) 45 

B
e

n
d

 

+
 

T
e

n
s Unity, Biaxial Bend + Tens

R
e

ca
p Worst Case Unity

Dead Load M, MxD,max

Live Load M, MxL,max

Total Moment, Mx,max

Shear, Vy,max

Dead Load M, MyD,max

Live Load M, MyL,max

Total Moment, My,max

Compression, Pc

1.50 

1.55 

2.06 

8.25 

369 

5.50 

20.80 

Tension, Pt

[3.7.1.5]

Worst Case Deflection

[Eq 3.9-2]

2,160 

19.10 

19.10 

A
x

ia
l 

C
o

m
p

re
ss

io
n

A
x

is
 2

-2

(C L  & C P  Calcs)

(C L  & C P  Calcs)

5 Max [15.3.1]

B
e

n
d

in
g

X
-X

Y
-Y

A
x

ia
l 

T
e

n
si

o
n

Applied Tension σ, ft (psi)

Unbraced Length, Lux

Unbraced Length, Luy

Quantity, n 1 

(ft)

[Tbl 2.3.2]

[Appendix G]

19.10 

Load Duration Factor, CD

Cripple StudExterior Wall

M
e

m
b

e
r 

In
p

u
ts

Y
-Y

X
-X

Span (M x  & Δ x  Calcs)

Span (ft) (M y  & Δ y  Calcs)

No.2

In-Service

Item

Size/Grade

Code/

Commentary
 D+Lr 

Ct

CM

ASSUMPTIONS

Cripple [Jack] Stud at Door 4

- 

- 

SDPWS Cr Apply?

Factor

FC

FV

WOOD PROPERTIES

Design Values

2x6

19.10 

2.00 

1 

1.00 

19.10 

- - - - - - - - 

- - - - - - - - 

- 827 - - - - - - 

5.50 

1.55 

7.56 

20.80 

8.25 

Axis 1 = X

1,463 

0.80 

0.14 

41.67 

1.00 

16.00 

275 

1,856 

1,862 

2,192 

266 

0.377 

100 

- 

0.38 OK 

Yes

Yes

1.00   

S
h

e
a

r

ORIENTATION AND VARIABLES

3.67   

3.67   

Kcr

Cr

Ci

CF

ADJUSTMENT FACTORS

Yes

Yes

Temperature, Ct
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1

2

3
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5
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7
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10

* Connection is pin-pin, Ke = 1.0

* Simply Supported Beam Deflections

* Member is not part of a truss, CT = 1.0

* Built up columns nailed per [15.3.3]

* Member ends restrained from rotation

* If d ≥ n*b * If d < n*b

     d = d1, n*b = d2      d = d2, n*b = d1

     Lux = Lu1, Luy = Lu2      Lux = Lu2, Luy = Lu1

     Mx = M1, My = M2      Mx = M2, My = M1

     Vx = V1, Vy = V2      Vx = V2, Vy = V1

ORIENTATION AND VARIABLES

3.67   

3.67   

Kcr

Cr

Ci

CF

ADJUSTMENT FACTORS

Yes

Yes

Temperature, Ct

Yes

Yes

1.00   

S
h

e
a

r

- 

0.16 OK 

0.159 

42 

2,192 

266 

1,856 

1,862 

16.00 

275 

41.67 

1.00 

0.80 

0.14 

1,463 

8.25 

Axis 1 = X

5.50 

1.55 

7.56 

20.80 

- 349 - - - - - - 

- - - - - - - - 

- - - - - - - - 

1 

1.00 

19.10 

19.10 

2.00 

Item

Size/Grade

Code/

Commentary
 D+Lr 

Ct

CM

ASSUMPTIONS

Cripple [Jack] Stud at Door 7

- 

- 

SDPWS Cr Apply?

Factor

FC

FV

WOOD PROPERTIES

Design Values

2x6

1 

(ft)

[Tbl 2.3.2]

[Appendix G]

19.10 

Load Duration Factor, CD

Cripple StudExterior Wall

M
e

m
b

e
r 

In
p

u
ts

Y
-Y

X
-X

Span (M x  & Δ x  Calcs)

Span (ft) (M y  & Δ y  Calcs)

No.2

In-Service

Worst Case Deflection

[Eq 3.9-2]

2,160 

19.10 

19.10 

A
x

ia
l 

C
o

m
p

re
ss

io
n

A
x

is
 2

-2

(C L  & C P  Calcs)

(C L  & C P  Calcs)

5 Max [15.3.1]

B
e

n
d

in
g

X
-X

Y
-Y

A
x

ia
l 

T
e

n
si

o
n

Applied Tension σ, ft (psi)

Unbraced Length, Lux

Unbraced Length, Luy

Quantity, n

Applied Comp σ, fc (psi) 31 

B
e

n
d

 

+
 

T
e

n
s Unity, Biaxial Bend + Tens

R
e

ca
p Worst Case Unity

Dead Load M, MxD,max

Live Load M, MxL,max

Total Moment, Mx,max

Shear, Vy,max

Dead Load M, MyD,max

Live Load M, MyL,max

Total Moment, My,max

Compression, Pc

1.50 

1.55 

2.06 

8.25 

257 

5.50 

20.80 

Tension, Pt

[3.7.1.5]

A
x

is
 1

-1

Type

(psi)

(psi)

(psi) 580,000                  580,000                  

1,600,000              1,600,000              

748                          575                          

1,485                      1,350                      

180                          180                          

Fb

Emin

E

Ft

Spacing ≤ 16" O.C.

S
h

e
a

th

≥ 1/2" Gypsum

≥ 3/8" OSB/Plywood

Application

(psi)

(psi)

(psi)

Use Phase

Int/Bot

Ext/Top

Design Value * 

CM*Ct*Cf*Ci*Cr

Yes

Fb Ft Fv Fc E Emin

Design Value

- - - -

1.00   1.00   1.00   1.00   1.00   

1.00   

1.00   -

1.30   

1.00   

1.00   

1.00   1.00   

1.30   

[3.7.1.5]

[Tbl 4A]

[Tbl 2.3.3]

1.00   1.00   1.00   1.00   

[4.3.8]

[Tbl 4A]

No

No

No[SDPWS 3.1.1]

Shear, Vx,max

R
e

q
u

ir
e

d
 D

e
si

g
n

 L
o

a
d

s

Area, A

Depth, d1

Moment of Inertia, I1

Code/

Commentary

1.00   1.00   1.00   1.00   

-     1.10   -     -     

Applicable

No

T ≤ 100°F

[Eq 3.3-5]

Yes

1.50 

1,053 

2.06 

3.67 

0.20 

0.80 

1.00 

41.67 

- 

0.119 

16.00 

1,337 

275 

1,862 

262 

3.67 

7.56 

(in)

[Eq 3.5-1]

[Eq 3.7-1, 15.3-1]

[3.7.1.5]

[15.3.2.4]

Simple Beam

[Eq 3.5-1]

[Tbl 4A] [4.3.7]

[3.9.2]

[3.9.2]

[Eq 3.4-2]

[Eq 3.4-2]

[Eq 3.9-3]

[Tbl 4.3.1]

[Eq 3.9-1]

[Eq 3.9-4]

[3.9.2]

[Tbl 4.3.1]

[Tbl 4.3.1]

[Fig 3F] [3.7.1.4]

[Fig 3F] [3.7.1.4]

(psi)

[3.7.1.5]

Simple Beam

Simple Beam

[Tbl 4.3.1]

Simple Beam

[Tbl 4A] [4.3.7]

[3.3.3]

[3.3.3]

[Tbl 4.3.1]

[Eq 3.3-6] [4.4.1]

[3.3.3]

[Tbl 3.3.3]

(psi)

(lb)

(lb)

(in-lb)

(in-lb)

(lb)

(psi)

(psi)

(psi)

(in-lb)

(in)

(psi)

(psi)

(in
2
)

(in)

(in
4
)

(in
3
)

(in)

(in-lb)

(in
4
)

(in
3
)

(in)

(in)

(in)

Material Type Factor, c

Units

[Eq 3.3-3]

[Eq 3.3-4]

(psi)

(lb)

(psi)

(lb)

[Eq 3.3-3]

[Eq 3.3-4]

(lb)

(lb)

(psi)

(psi)

(psi)

(psi)

Modified Bending, Fb*

Long Term, ΔLTx

Short Term, ΔSTx*FΔx

Allow Bending σ, F'b2

Section Modulus, S2

Unity, Biaxial Bend + Comp

Unity, Biaxial Bend + Comp

Unity, fc/FcEx

Unity, ft/F't

Allow Shear σ, F'vx or F'vy

Allow Shear, V'x or V'y

Applied Shear, fvx

Applied Bending σ, fb1

Unity, Biaxial Bend + Tens

Allow Tension σ, F't

Allow Tension, P't

Eff L-Depth Ratio, Ley/dy

Modified Comp σ, Fc*

Comp Crit Buckling, FcEx

Allow Comp σ, F'c

Comp Crit Buckling, FcEy

Applied Shear, fvy

Unity, fvx/F'vx + fvy/F'vy

Built up Col Factor, Kf

Eff L-Depth Ratio, Lex/dx

Total with Creep, ΔTx

Deflection Ratio

Long Term, ΔLTy

Short Term, ΔSTy*FΔy

Critical Buckling, FbE

L-Depth Ratio, Lu/d1

Effective Span, Le1

Slenderness Ratio, RB
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NTE DATE:
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(ft)

(ft)

DFL (2"-4" thk x 2" & wider)

WOOD STUDS  --  ASD -- AXIAL, BENDING, SHEAR, AND COMBINED CHECKS  --  NDS 2012 / NDS 2015 MANUAL FOR WOOD CONSTRUCTION

 D 

1.25 

Eff Length Factor, Ke

0.90 

1.00 

19.10 

2.00 

0.12 OK 

- 

M
e

m
b

e
r 

P
ro

p
e

rt
ie

s

A
x

is
 1

-1

Geometric vs Load Axis Axis 1 = X

Flt Use/Vol Fctr, Cfu or Cv

Beam Stability Factor, CL

Flt Use/Vol Fctr, Cfu or Cv

B
e

n
d

in
g

 +
 

C
o

m
p

re
ss

io
n

 

Unity, fc/FcEy

Unity, fb1/FbE

D
e

fl
e

ct
io

n A
x

is
 X

-X
A

x
is

 Y
-Y

A
x

is
 2

-2

Size Ratio, d1/d2

Section Modulus, S1

Design Breadth, d2

Allow Bending σ, F'b1

Allow Moment, M'1

Unity, fb1/F'b1

Applied Bending σ, fb2

Allow Moment, M'2

Col Stability Factor, Cp

(psi)

(lb-in)

Moment of Inertia, I2

Unity, fb2/F'b2

A
x

is
 X

-X
A

x
is

 Y
-Y

Comp Tens

1.00   

Sheath Face

CL

Yes

Yes

[3.5.2]

Factor

Wet Service, CM

Creep Coeff, Kcr

Repetitive Memb, Cr

Incising, Ci

Size, CF

1.50

[Tbl 4A]

1,170                      900                          

Unadjusted Design 

Value

d/b 

Ratio

Sawn 

Lmbr?
LC

CL Override

Ref

[3.3.3.3]

[3.3.3.3]

Total with Creep, ΔTy

Allow Comp, P'c

Unity, fc/F'c

Deflection Ratio

(in)

(in)

Live Load Δ Factor, FΔx

Uniform 

Distributed Load

Uniform 

Distributed Load

Live Load Δ Factor, FΔy

1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.70 

1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.70 

(in-lb)

(in-lb)

(in-lb) - 
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* Connection is pin-pin, Ke = 1.0

* Simply Supported Beam Deflections

* Member is not part of a truss, CT = 1.0

* Built up columns nailed per [15.3.3]

* Member ends restrained from rotation

* If d ≥ n*b * If d < n*b

     d = d1, n*b = d2      d = d2, n*b = d1

     Lux = Lu1, Luy = Lu2      Lux = Lu2, Luy = Lu1

     Mx = M1, My = M2      Mx = M2, My = M1

     Vx = V1, Vy = V2      Vx = V2, Vy = V1

Live Load Δ Factor, FΔx

Uniform 

Distributed Load

Uniform 

Distributed Load

Live Load Δ Factor, FΔy

1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.70 

1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.70 

(in-lb)

(in-lb)

(in-lb) - 

Ref

[3.3.3.3]

[3.3.3.3]

Total with Creep, ΔTy

Allow Comp, P'c

Unity, fc/F'c

Deflection Ratio

(in)

(in)

A
x

is
 X

-X
A

x
is

 Y
-Y

Comp Tens

1.00   

Sheath Face

CL

Yes

Yes

[3.5.2]

Factor

Wet Service, CM

Creep Coeff, Kcr

Repetitive Memb, Cr

Incising, Ci

Size, CF

1.50

[Tbl 4A]

1,170                      900                          

Unadjusted Design 

Value

d/b 

Ratio

Sawn 

Lmbr?
LC

CL Override

0.45 OK 

- 

M
e

m
b

e
r 

P
ro

p
e

rt
ie

s

A
x

is
 1

-1

Geometric vs Load Axis Axis 1 = X

Flt Use/Vol Fctr, Cfu or Cv

Beam Stability Factor, CL

Flt Use/Vol Fctr, Cfu or Cv

B
e

n
d

in
g

 +
 

C
o

m
p

re
ss

io
n

 

Unity, fc/FcEy

Unity, fb1/FbE

D
e

fl
e

ct
io

n A
x

is
 X

-X
A

x
is

 Y
-Y

A
x

is
 2

-2

Size Ratio, d1/d2

Section Modulus, S1

Design Breadth, d2

Allow Bending σ, F'b1

Allow Moment, M'1

Unity, fb1/F'b1

Applied Bending σ, fb2

Allow Moment, M'2

Col Stability Factor, Cp

(psi)

(lb-in)

Moment of Inertia, I2

Unity, fb2/F'b2
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NTE DATE:
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(ft)

(ft)

DFL (2"-4" thk x 2" & wider)

WOOD STUDS  --  ASD -- AXIAL, BENDING, SHEAR, AND COMBINED CHECKS  --  NDS 2012 / NDS 2015 MANUAL FOR WOOD CONSTRUCTION

 D 

1.25 

Eff Length Factor, Ke

0.90 

1.00 

19.10 

2.00 

Long Term, ΔLTx

Short Term, ΔSTx*FΔx

Allow Bending σ, F'b2

Section Modulus, S2

Unity, Biaxial Bend + Comp

Unity, Biaxial Bend + Comp

Unity, fc/FcEx

Unity, ft/F't

Allow Shear σ, F'vx or F'vy

Allow Shear, V'x or V'y

Applied Shear, fvx

Applied Bending σ, fb1

Unity, Biaxial Bend + Tens

Allow Tension σ, F't

Allow Tension, P't

Eff L-Depth Ratio, Ley/dy

Modified Comp σ, Fc*

Comp Crit Buckling, FcEx

Allow Comp σ, F'c

Comp Crit Buckling, FcEy

Applied Shear, fvy

Unity, fvx/F'vx + fvy/F'vy

Built up Col Factor, Kf

Eff L-Depth Ratio, Lex/dx

Total with Creep, ΔTx

Deflection Ratio

Long Term, ΔLTy

Short Term, ΔSTy*FΔy

Critical Buckling, FbE

L-Depth Ratio, Lu/d1

Effective Span, Le1

Slenderness Ratio, RB

(in)

(in)

Material Type Factor, c

Units

[Eq 3.3-3]

[Eq 3.3-4]

(psi)

(lb)

(psi)

(lb)

[Eq 3.3-3]

[Eq 3.3-4]

(lb)

(lb)

(psi)

(psi)

(psi)

(psi)

Modified Bending, Fb*

(psi)

(lb)

(lb)

(in-lb)

(in-lb)

(lb)

(psi)

(psi)

(psi)

(in-lb)

(in)

(psi)

(psi)

(in
2
)

(in)

(in
4
)

(in
3
)

(in)

(in-lb)

(in
4
)

(in
3
)

(in)

Simple Beam

Simple Beam

[Tbl 4.3.1]

Simple Beam

[Tbl 4A] [4.3.7]

[3.3.3]

[3.3.3]

[Tbl 4.3.1]

[Eq 3.3-6] [4.4.1]

[3.3.3]

[Tbl 3.3.3]

(in)

[Eq 3.5-1]

[Eq 3.7-1, 15.3-1]

[3.7.1.5]

[15.3.2.4]

Simple Beam

[Eq 3.5-1]

[Tbl 4A] [4.3.7]

[3.9.2]

[3.9.2]

[Eq 3.4-2]

[Eq 3.4-2]

[Eq 3.9-3]

[Tbl 4.3.1]

[Eq 3.9-1]

[Eq 3.9-4]

[3.9.2]

[Tbl 4.3.1]

[Tbl 4.3.1]

[Fig 3F] [3.7.1.4]

[Fig 3F] [3.7.1.4]

(psi)

[3.7.1.5]

- 

0.447 

8.00 

1,337 

275 

7,449 

262 

1.83 

15.13 

0.20 

0.80 

1.00 

41.67 

3.00 

1,053 

8.25 

1.83 

[3.7.1.5]

[Tbl 4A]

[Tbl 2.3.3]

1.00   1.00   1.00   1.00   

[4.3.8]

[Tbl 4A]

No

No

No[SDPWS 3.1.1]

Shear, Vx,max

R
e

q
u

ir
e

d
 D

e
si

g
n

 L
o

a
d

s

Area, A

Depth, d1

Moment of Inertia, I1

Code/

Commentary

1.00   1.00   1.00   1.00   

-     1.10   -     -     

Applicable

No

T ≤ 100°F

[Eq 3.3-5]

Yes

Yes

Fb Ft Fv Fc E Emin

Design Value

- - - -

1.00   1.00   1.00   1.00   1.00   

1.00   

1.00   -

1.30   

1.00   

1.00   

1.00   1.00   

1.30   

A
x

is
 1

-1

Type

(psi)

(psi)

(psi) 580,000                  580,000                  

1,600,000              1,600,000              

748                          575                          

1,485                      1,350                      

180                          180                          

Fb

Emin

E

Ft

Spacing ≤ 16" O.C.

S
h

e
a

th

≥ 1/2" Gypsum

≥ 3/8" OSB/Plywood

Application

(psi)

(psi)

(psi)

Use Phase

Int/Bot

Ext/Top

Design Value * 

CM*Ct*Cf*Ci*Cr

Applied Comp σ, fc (psi) 117 

B
e

n
d

 

+
 

T
e

n
s Unity, Biaxial Bend + Tens

R
e

ca
p Worst Case Unity

Dead Load M, MxD,max

Live Load M, MxL,max

Total Moment, Mx,max

Shear, Vy,max

Dead Load M, MyD,max

Live Load M, MyL,max

Total Moment, My,max

Compression, Pc

3.00 

12.38 

8.25 

16.50 

1,932 

5.50 

41.59 

Tension, Pt

[3.7.1.5]

Worst Case Deflection

[Eq 3.9-2]

4,319 

19.10 

19.10 

A
x

ia
l 

C
o

m
p

re
ss

io
n

A
x

is
 2

-2

(C L  & C P  Calcs)

(C L  & C P  Calcs)

5 Max [15.3.1]

B
e

n
d

in
g

X
-X

Y
-Y

A
x

ia
l 

T
e

n
si

o
n

Applied Tension σ, ft (psi)

Unbraced Length, Lux

Unbraced Length, Luy

Quantity, n 2 

(ft)

[Tbl 2.3.2]

[Appendix G]

19.10 

Load Duration Factor, CD

Cripple StudExterior Wall

M
e

m
b

e
r 

In
p

u
ts

Y
-Y

X
-X

Span (M x  & Δ x  Calcs)

Span (ft) (M y  & Δ y  Calcs)

No.2

In-Service

Item

Size/Grade

Code/

Commentary
 D+Lr 

Ct

CM

ASSUMPTIONS

Cripple [Jack] Stud at Windows 1

- 

- 

SDPWS Cr Apply?

Factor

FC

FV

WOOD PROPERTIES

Design Values

2x6

19.10 

2.00 

2 

1.00 

19.10 

- - - - - - - - 

- - - - - - - - 

- 3,984 - - - - - - 

5.50 

12.38 

15.13 

41.59 

16.50 

Axis 1 = X

1,463 

0.80 

0.14 

41.67 

1.00 

8.00 

275 

1,856 

7,449 

4,383 

266 

0.909 

241 

- 

0.91 OK 

Yes

Yes

1.00   

S
h

e
a

r

ORIENTATION AND VARIABLES

1.83   

1.83   

Kcr

Cr

Ci

CF

ADJUSTMENT FACTORS

Yes

Yes

Temperature, Ct
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1

2

3

4

5

6

7

8
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10

* Connection is pin-pin, Ke = 1.0

* Simply Supported Beam Deflections

* Member is not part of a truss, CT = 1.0

* Built up columns nailed per [15.3.3]

* Member ends restrained from rotation

* If d ≥ n*b * If d < n*b

     d = d1, n*b = d2      d = d2, n*b = d1

     Lux = Lu1, Luy = Lu2      Lux = Lu2, Luy = Lu1

     Mx = M1, My = M2      Mx = M2, My = M1

     Vx = V1, Vy = V2      Vx = V2, Vy = V1

Live Load Δ Factor, FΔx

Uniform 

Distributed Load

Uniform 

Distributed Load

Live Load Δ Factor, FΔy

1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.70 

1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.70 

(in-lb)

(in-lb)

(in-lb) - 

Ref

[3.3.3.3]

[3.3.3.3]

Total with Creep, ΔTy

Allow Comp, P'c

Unity, fc/F'c

Deflection Ratio

(in)

(in)

A
x

is
 X

-X
A

x
is

 Y
-Y

Comp Tens

1.00   

Sheath Face

CL

Yes

Yes

[3.5.2]

Factor

Wet Service, CM

Creep Coeff, Kcr

Repetitive Memb, Cr

Incising, Ci

Size, CF

1.50

[Tbl 4A]

1,170                      900                          

Unadjusted Design 

Value

d/b 

Ratio

Sawn 

Lmbr?
LC

CL Override

0.26 OK 

- 

M
e

m
b

e
r 

P
ro

p
e

rt
ie

s

A
x

is
 1

-1

Geometric vs Load Axis Axis 1 = X

Flt Use/Vol Fctr, Cfu or Cv

Beam Stability Factor, CL

Flt Use/Vol Fctr, Cfu or Cv

B
e

n
d

in
g

 +
 

C
o

m
p

re
ss

io
n

 

Unity, fc/FcEy

Unity, fb1/FbE

D
e

fl
e

ct
io

n A
x

is
 X

-X
A

x
is

 Y
-Y

A
x

is
 2

-2

Size Ratio, d1/d2

Section Modulus, S1

Design Breadth, d2

Allow Bending σ, F'b1

Allow Moment, M'1

Unity, fb1/F'b1

Applied Bending σ, fb2

Allow Moment, M'2

Col Stability Factor, Cp

(psi)

(lb-in)

Moment of Inertia, I2

Unity, fb2/F'b2

DATE:  
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NTE DATE:

Longview Lot 44

(ft)

(ft)

DFL (2"-4" thk x 2" & wider)

WOOD STUDS  --  ASD -- AXIAL, BENDING, SHEAR, AND COMBINED CHECKS  --  NDS 2012 / NDS 2015 MANUAL FOR WOOD CONSTRUCTION

 D 

1.25 

Eff Length Factor, Ke

0.90 

1.00 

19.10 

2.00 

Long Term, ΔLTx

Short Term, ΔSTx*FΔx

Allow Bending σ, F'b2

Section Modulus, S2

Unity, Biaxial Bend + Comp

Unity, Biaxial Bend + Comp

Unity, fc/FcEx

Unity, ft/F't

Allow Shear σ, F'vx or F'vy

Allow Shear, V'x or V'y

Applied Shear, fvx

Applied Bending σ, fb1

Unity, Biaxial Bend + Tens

Allow Tension σ, F't

Allow Tension, P't

Eff L-Depth Ratio, Ley/dy

Modified Comp σ, Fc*

Comp Crit Buckling, FcEx

Allow Comp σ, F'c

Comp Crit Buckling, FcEy

Applied Shear, fvy

Unity, fvx/F'vx + fvy/F'vy

Built up Col Factor, Kf

Eff L-Depth Ratio, Lex/dx

Total with Creep, ΔTx

Deflection Ratio

Long Term, ΔLTy

Short Term, ΔSTy*FΔy

Critical Buckling, FbE

L-Depth Ratio, Lu/d1

Effective Span, Le1

Slenderness Ratio, RB

(in)

(in)

Material Type Factor, c

Units

[Eq 3.3-3]

[Eq 3.3-4]

(psi)

(lb)

(psi)

(lb)

[Eq 3.3-3]

[Eq 3.3-4]

(lb)

(lb)

(psi)

(psi)

(psi)

(psi)

Modified Bending, Fb*

(psi)

(lb)

(lb)

(in-lb)

(in-lb)

(lb)

(psi)

(psi)

(psi)

(in-lb)

(in)

(psi)

(psi)

(in
2
)

(in)

(in
4
)

(in
3
)

(in)

(in-lb)

(in
4
)

(in
3
)

(in)

Simple Beam

Simple Beam

[Tbl 4.3.1]

Simple Beam

[Tbl 4A] [4.3.7]

[3.3.3]

[3.3.3]

[Tbl 4.3.1]

[Eq 3.3-6] [4.4.1]

[3.3.3]

[Tbl 3.3.3]

(in)

[Eq 3.5-1]

[Eq 3.7-1, 15.3-1]

[3.7.1.5]

[15.3.2.4]

Simple Beam

[Eq 3.5-1]

[Tbl 4A] [4.3.7]

[3.9.2]

[3.9.2]

[Eq 3.4-2]

[Eq 3.4-2]

[Eq 3.9-3]

[Tbl 4.3.1]

[Eq 3.9-1]

[Eq 3.9-4]

[3.9.2]

[Tbl 4.3.1]

[Tbl 4.3.1]

[Fig 3F] [3.7.1.4]

[Fig 3F] [3.7.1.4]

(psi)

[3.7.1.5]

- 

0.257 

8.00 

1,337 

275 

7,449 

262 

1.83 

15.13 

0.20 

0.80 

1.00 

41.67 

3.00 

1,053 

8.25 

1.83 

[3.7.1.5]

[Tbl 4A]

[Tbl 2.3.3]

1.00   1.00   1.00   1.00   

[4.3.8]

[Tbl 4A]

No

No

No[SDPWS 3.1.1]

Shear, Vx,max

R
e

q
u

ir
e

d
 D

e
si

g
n

 L
o

a
d

s

Area, A

Depth, d1

Moment of Inertia, I1

Code/

Commentary

1.00   1.00   1.00   1.00   

-     1.10   -     -     

Applicable

No

T ≤ 100°F

[Eq 3.3-5]

Yes

Yes

Fb Ft Fv Fc E Emin

Design Value

- - - -

1.00   1.00   1.00   1.00   1.00   

1.00   

1.00   -

1.30   

1.00   

1.00   

1.00   1.00   

1.30   

A
x

is
 1

-1

Type

(psi)

(psi)

(psi) 580,000                  580,000                  

1,600,000              1,600,000              

748                          575                          

1,485                      1,350                      

180                          180                          

Fb

Emin

E

Ft

Spacing ≤ 16" O.C.

S
h

e
a

th

≥ 1/2" Gypsum

≥ 3/8" OSB/Plywood

Application

(psi)

(psi)

(psi)

Use Phase

Int/Bot

Ext/Top

Design Value * 

CM*Ct*Cf*Ci*Cr

Applied Comp σ, fc (psi) 67 

B
e

n
d

 

+
 

T
e

n
s Unity, Biaxial Bend + Tens

R
e

ca
p Worst Case Unity

Dead Load M, MxD,max

Live Load M, MxL,max

Total Moment, Mx,max

Shear, Vy,max

Dead Load M, MyD,max

Live Load M, MyL,max

Total Moment, My,max

Compression, Pc

3.00 

12.38 

8.25 

16.50 

1,109 

5.50 

41.59 

Tension, Pt

[3.7.1.5]

Worst Case Deflection

[Eq 3.9-2]

4,319 

19.10 

19.10 

A
x

ia
l 

C
o

m
p

re
ss

io
n

A
x

is
 2

-2

(C L  & C P  Calcs)

(C L  & C P  Calcs)

5 Max [15.3.1]

B
e

n
d

in
g

X
-X

Y
-Y

A
x

ia
l 

T
e

n
si

o
n

Applied Tension σ, ft (psi)

Unbraced Length, Lux

Unbraced Length, Luy

Quantity, n 2 

(ft)

[Tbl 2.3.2]

[Appendix G]

19.10 

Load Duration Factor, CD

Cripple StudExterior Wall

M
e

m
b

e
r 

In
p

u
ts

Y
-Y

X
-X

Span (M x  & Δ x  Calcs)

Span (ft) (M y  & Δ y  Calcs)

No.2

In-Service

Item

Size/Grade

Code/

Commentary
 D+Lr 

Ct

CM

ASSUMPTIONS

Cripple [Jack] Stud at Windows 2

- 

- 

SDPWS Cr Apply?

Factor

FC

FV

WOOD PROPERTIES

Design Values

2x6

19.10 

2.00 

2 

1.00 

19.10 

- - - - - - - - 

- - - - - - - - 

- 2,434 - - - - - - 

5.50 

12.38 

15.13 

41.59 

16.50 

Axis 1 = X

1,463 

0.80 

0.14 

41.67 

1.00 

8.00 

275 

1,856 

7,449 

4,383 

266 

0.555 

148 

- 

0.56 OK 

Yes

Yes

1.00   

S
h

e
a

r

ORIENTATION AND VARIABLES

1.83   

1.83   

Kcr

Cr

Ci

CF

ADJUSTMENT FACTORS

Yes

Yes

Temperature, Ct
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PMA
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Node Coordinates

Label X [ft] Y [ft] Z [ft] Detach From Diaphragm

1 N1 0 0 0
2 N2 0 16.5 0
3 N3 34 0 0
4 N4 34 16.5 0
5 N5 0 0 20
6 N6 0 16.5 20
7 N7 17.6667 0 20
8 N8 17.6667 16.5 20

Node Boundary Conditions

Node Label X [k/in] Y [k/in] Z [k/in] X Rot [k-ft/rad] Y Rot [k-ft/rad] Z Rot [k-ft/rad]

1 N1 Reaction Reaction Reaction Reaction Reaction Reaction
2 N3 Reaction Reaction Reaction Reaction Reaction Reaction
3 N5 Reaction Reaction Reaction Reaction Reaction Reaction
4 N7 Reaction Reaction Reaction Reaction Reaction Reaction

Hot Rolled Steel Properties

Label E [ksi] G [ksi] Nu Therm. Coeff. [1e⁵°F⁻¹] Density [k/ft³] Yield [ksi] Ry Fu [ksi] Rt

1 A992 29000 11154 0.3 0.65 0.49 50 1.1 65 1.1
2 A36 Gr.36 29000 11154 0.3 0.65 0.49 36 1.5 58 1.2
3 A572 Gr.50 29000 11154 0.3 0.65 0.49 50 1.1 65 1.1
4 A500 Gr.B RND 29000 11154 0.3 0.65 0.527 42 1.4 58 1.3
5 A500 Gr.B RECT 29000 11154 0.3 0.65 0.527 46 1.4 58 1.3
6 A500 Gr.C RND 29000 11154 0.3 0.65 0.527 46 1.4 62 1.3
7 A500 Gr.C RECT 29000 11154 0.3 0.65 0.527 50 1.4 62 1.3
8 A53 Gr.B 29000 11154 0.3 0.65 0.49 35 1.6 60 1.2
9 A1085 29000 11154 0.3 0.65 0.49 50 1.4 65 1.3

10 A913 Gr.65 29000 11154 0.3 0.65 0.49 65 1.1 80 1.1

Member Primary Data

Label I Node J Node Section/Shape Type Design List Material Design Rule

1 M1 N1 N2 HSS5X5X4 Column Tube A500 Gr.C RECT Typical
2 M2 N3 N4 HSS5X5X4 Column Tube A500 Gr.C RECT Typical
3 M3 N2 N4 W24X68 Beam Wide Flange A992 Typical
4 M4 N5 N6 HSS5X5X4 Column Tube A500 Gr.C RECT Typical
5 M5 N7 N8 HSS5X5X4 Column Tube A500 Gr.C RECT Typical
6 M6 N6 N8 W16X26 Beam Wide Flange A992 Typical

Member Advanced Data

Label I Release J Release Physical Deflection Ratio Options Seismic DR

1 M1 Yes ** NA ** None
2 M2 Yes ** NA ** None
3 M3 BenPIN BenPIN Yes Default None
4 M4 Yes ** NA ** None
5 M5 Yes ** NA ** None
6 M6 BenPIN BenPIN Yes Default None
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Hot Rolled Steel Design Parameters

Label Shape Length [ft] Lb y-y [ft] Lb z-z [ft] Lcomp top [ft] Channel Conn. a [ft] Function

1 M1 HSS5X5X4 16.5 Lbyy N/A N/A Gravity
2 M2 HSS5X5X4 16.5 Lbyy N/A N/A Gravity
3 M3 W24X68 34 0 0 Lbyy N/A N/A Gravity
4 M4 HSS5X5X4 16.5 Lbyy N/A N/A Gravity
5 M5 HSS5X5X4 16.5 Lbyy N/A N/A Gravity
6 M6 W16X26 17.667 0 0 Lbyy N/A N/A Gravity

Member Distributed Loads (BLC 1 : Dead Load)

Member LabelDirectionStart Magnitude [k/ft, F, ksf, k-ft/ft]End Magnitude [k/ft, F, ksf, k-ft/ft]Start Location [(ft, %)]End Location [(ft, %)]

1 M3 Y -0.288 -0.288 0 %100
2 M6 Y -0.165 -0.165 0 %100

Member Distributed Loads (BLC 2 : Snow Load)

Member LabelDirectionStart Magnitude [k/ft, F, ksf, k-ft/ft]End Magnitude [k/ft, F, ksf, k-ft/ft]Start Location [(ft, %)]End Location [(ft, %)]

1 M3 Y -0.498 -0.498 0 %100
2 M6 Y -0.498 -0.498 0 %100

Node Reactions

LC Node Label X [k] Y [k] Z [k] MX [k-ft] MY [k-ft] MZ [k-ft]

0 1 N1 0 6.318 0 0 0 0
1 1 N3 0 6.318 0 0 0 0
2 1 N5 0 1.948 0 0 0 0
3 1 N7 0 1.948 0 0 0 0
4 1 Totals: 0 16.533 0
5 1 COG (ft): X: 15.075 Y: 15.982 Z: 4.713
6 2 N1 0 14.784 0 0 0 0
7 2 N3 0 14.784 0 0 0 0
8 2 N5 0 6.347 0 0 0 0
9 2 N7 0 6.347 0 0 0 0

10 2 Totals: 0 42.263 0
11 2 COG (ft): X: 14.547 Y: 16.297 Z: 6.007

Maximum Member Section Forces

LC Member Label Axial[k]Loc[ft]y Shear[k]Loc[ft]z Shear[k]Loc[ft]Torque[k-ft]Loc[ft]y-y Moment[k-ft]Loc[ft]z-z Moment[k-ft]Loc[ft]

0 1 M1 max 6.318 0 0 16.5 0 16.5 0 16.5 0 16.5 0 16.5
1 min 6.059 16.5 0 0 0 0 0 0 0 0 0 0
2 1 M2 max 6.318 0 0 16.5 0 16.5 0 16.5 0 16.5 0 16.5
3 min 6.059 16.5 0 0 0 0 0 0 0 0 0 0
4 1 M3 max 0 34 6.059 0 0 34 0 34 0 34 0 34
5 min 0 0 -6.059 34 0 0 0 0 0 0 -51.499 17
6 1 M4 max 1.948 0 0 16.5 0 16.5 0 16.5 0 16.5 0 16.5
7 min 1.688 16.5 0 0 0 0 0 0 0 0 0 0
8 1 M5 max 1.948 0 0 16.5 0 16.5 0 16.5 0 16.5 0 16.5
9 min 1.688 16.5 0 0 0 0 0 0 0 0 0 0

10 1 M6 max 0 17.667 1.688 0 0 17.667 0 17.667 0 17.667 0 17.667

11 min 0 0 -1.688 17.667 0 0 0 0 0 0 -7.457 8.833
12 2 M1 max14.784 0 0 16.5 0 16.5 0 16.5 0 16.5 0 16.5
13 min 14.525 16.5 0 0 0 0 0 0 0 0 0 0
14 2 M2 max14.784 0 0 16.5 0 16.5 0 16.5 0 16.5 0 16.5
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Maximum Member Section Forces (Continued)

LC Member Label Axial[k]Loc[ft]y Shear[k]Loc[ft]z Shear[k]Loc[ft]Torque[k-ft]Loc[ft]y-y Moment[k-ft]Loc[ft]z-z Moment[k-ft]Loc[ft]

15 min 14.525 16.5 0 0 0 0 0 0 0 0 0 0
16 2 M3 max 0 34 14.525 0 0 34 0 34 0 34 0 34
17 min 0 0 -14.525 34 0 0 0 0 0 0 -123.46 17
18 2 M4 max 6.347 0 0 16.5 0 16.5 0 16.5 0 16.5 0 16.5
19 min 6.087 16.5 0 0 0 0 0 0 0 0 0 0
20 2 M5 max 6.347 0 0 16.5 0 16.5 0 16.5 0 16.5 0 16.5
21 min 6.087 16.5 0 0 0 0 0 0 0 0 0 0
22 2 M6 max 0 17.667 6.087 0 0 17.667 0 17.667 0 17.667 0 17.667

23 min 0 0 -6.087 17.667 0 0 0 0 0 0 -26.886 8.833

Member Section Deflections - Service

No Data to Print...

Beam Deflections

LC Member Label Span Location [ft] y' [in] (n) L'/y' Ratio

0 1 M3 1 17 -0.202 2020
1 1 M6 1 8.833 -0.048 4417
2 2 M3 1 17 -0.484 842
3 2 M6 1 8.833 -0.173 1225

AISC 15TH (360-16): ASD Member Steel Code Checks

LC Member Shape UC Max Loc[ft] Shear UC Loc[ft] Dir Pnc/om [k]Pnt/om [k] Mnyy/om [k-ft] Mnzz/om [k-ft] Cb Eqn

0 1 M1 HSS5X5X4 0.106 0 0 16.5 y 59.587 128.743 18.987 18.987 1 H1-1b*
1 1 M2 HSS5X5X4 0.106 0 0 16.5 y 59.587 128.743 18.987 18.987 1 H1-1b*
2 1 M3 W24X68 0.117 17 0.031 34 y 205.911 601.796 61.128 441.617 1.136 H1-1b
3 1 M4 HSS5X5X4 0.033 0 0 16.5 y 59.587 128.743 18.987 18.987 1 H1-1b*
4 1 M5 HSS5X5X4 0.033 0 0 16.5 y 59.587 128.743 18.987 18.987 1 H1-1b*
5 1 M6 W16X26 0.068 8.833 0.024 17.667 y 84.671 229.94 13.673 110.279 1.136 H1-1b
6 2 M1 HSS5X5X4 0.248 0 0 16.5 y 59.587 128.743 18.987 18.987 1 H1-1a*
7 2 M2 HSS5X5X4 0.248 0 0 16.5 y 59.587 128.743 18.987 18.987 1 H1-1a*
8 2 M3 W24X68 0.28 17 0.074 34 y 205.911 601.796 61.128 441.617 1.136 H1-1b
9 2 M4 HSS5X5X4 0.107 0 0 16.5 y 59.587 128.743 18.987 18.987 1 H1-1b*

10 2 M5 HSS5X5X4 0.107 0 0 16.5 y 59.587 128.743 18.987 18.987 1 H1-1b*
11 2 M6 W16X26 0.244 8.833 0.086 17.667 y 84.671 229.94 13.673 110.279 1.136 H1-1b

Warning Log

No Data to Print...
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Node Coordinates

Label X [ft] Y [ft] Z [ft] Detach From Diaphragm

1 N1 0 0 0
2 N2 0 16.5 0
3 N3 14.666667 0 0
4 N4 14.666667 16.5 0
5 N5 0 10 0
6 N6 14.666667 10 0

Node Boundary Conditions

Node Label X [k/in] Y [k/in] Z [k/in] X Rot [k-ft/rad] Y Rot [k-ft/rad] Z Rot [k-ft/rad]

1 N1 Reaction Reaction Reaction Reaction Reaction Reaction
2 N3 Reaction Reaction Reaction Reaction Reaction Reaction

Hot Rolled Steel Properties

Label E [ksi] G [ksi] Nu Therm. Coeff. [1e⁵°F⁻¹] Density [k/ft³] Yield [ksi] Ry Fu [ksi] Rt

1 A992 29000 11154 0.3 0.65 0.49 50 1.1 65 1.1
2 A36 Gr.36 29000 11154 0.3 0.65 0.49 36 1.5 58 1.2
3 A572 Gr.50 29000 11154 0.3 0.65 0.49 50 1.1 65 1.1
4 A500 Gr.B RND 29000 11154 0.3 0.65 0.527 42 1.4 58 1.3
5 A500 Gr.B RECT 29000 11154 0.3 0.65 0.527 46 1.4 58 1.3
6 A500 Gr.C RND 29000 11154 0.3 0.65 0.527 46 1.4 62 1.3
7 A500 Gr.C RECT 29000 11154 0.3 0.65 0.527 50 1.4 62 1.3
8 A53 Gr.B 29000 11154 0.3 0.65 0.49 35 1.6 60 1.2
9 A1085 29000 11154 0.3 0.65 0.49 50 1.4 65 1.3

10 A913 Gr.65 29000 11154 0.3 0.65 0.49 65 1.1 80 1.1

Member Primary Data

Label I Node J Node Section/Shape Type Design List Material Design Rule

1 M1 N1 N2 HSS5X5X4 Column Tube A500 Gr.C RECT Typical
2 M2 N3 N4 HSS5X5X4 Column Tube A500 Gr.C RECT Typical
3 M4 N5 N6 HSS10X5X4 Beam Tube A500 Gr.C RECT Typical
4 M5 N2 N4 HSS8X8X4 Beam Tube A500 Gr.C RECT Typical

Member Advanced Data

Label I Release J Release Physical Deflection Ratio Options Seismic DR

1 M1 Yes ** NA ** None
2 M2 Yes ** NA ** None
3 M4 BenPIN BenPIN Yes Default None
4 M5 BenPIN BenPIN Yes Default None

Hot Rolled Steel Design Parameters

Label Shape Length [ft] Lb y-y [ft] Lb z-z [ft] Lcomp top [ft] Channel Conn. a [ft] Function

1 M1 HSS5X5X4 16.5 14.67 0 Lbyy N/A N/A Gravity
2 M2 HSS5X5X4 16.5 14.67 0 Lbyy N/A N/A Gravity
3 M4 HSS10X5X4 14.667 0 0 Lbyy N/A N/A Gravity
4 M5 HSS8X8X4 14.667 0 0 Lbyy N/A N/A Gravity
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Member Distributed Loads (BLC 1 : Dead Load)

Member LabelDirectionStart Magnitude [k/ft, F, ksf, k-ft/ft]End Magnitude [k/ft, F, ksf, k-ft/ft]Start Location [(ft, %)]End Location [(ft, %)]

1 M4 Y -0.05 -0.05 0 %100
2 M5 Y -0.648 -0.648 0 %100

Member Distributed Loads (BLC 2 : Snow Load)

Member LabelDirectionStart Magnitude [k/ft, F, ksf, k-ft/ft]End Magnitude [k/ft, F, ksf, k-ft/ft]Start Location [(ft, %)]End Location [(ft, %)]

1 M5 Y -0.498 -0.498 0 %100

Basic Load Cases

BLC Description Category Y Gravity Distributed

1 Dead Load DL -1 2
2 Snow Load SL 1

Load Combinations

Description Solve P-Delta BLC Factor BLC Factor

1 D Yes Y DL 1
2 D + S Yes Y DL 1 SL 1

Load Combination Design

Description Service Hot Rolled Cold Formed Wood Concrete Masonry Aluminum Stainless Connection

1 D Yes Yes Yes Yes Yes Yes Yes Yes
2 D + S Yes Yes Yes Yes Yes Yes Yes Yes

Envelope Node Reactions

Node Label X [k] LC Y [k] LC Z [k] LC MX [k-ft] LC MY [k-ft] LC MZ [k-ft] LC

0 N1 max 0 2 9.399 2 0 2 0 2 0 2 0 2
1 min 0 1 5.747 1 0 1 0 1 0 1 0 1
2 N3 max 0 1 9.399 2 0 2 0 2 0 2 0 2
3 min 0 2 5.747 1 0 1 0 1 0 1 0 1
4 Totals: max 0 1 18.798 2 0 2
5 min 0 2 11.494 1 0 1

Envelope Member Section Forces

Member Sec Axial[k] LC y Shear[k] LC z Shear[k] LC Torque[k-ft] LC y-y Moment[k-ft] LC z-z Moment[k-ft] LC

0 M1 1 max 9.399 2 0 2 0 2 0 2 0 2 0 2
1 min 5.747 1 0 1 0 1 0 1 0 1 0 1
2 2 max 9.334 2 0 2 0 2 0 2 0 2 0 2
3 min 5.682 1 0 1 0 1 0 1 0 1 0 1
4 3 max 9.269 2 0 2 0 2 0 2 0 2 0 2
5 min 5.617 1 0 1 0 1 0 1 0 1 0 1
6 4 max 8.659 2 0 2 0 2 0 2 0 2 0 2
7 min 5.007 1 0 1 0 1 0 1 0 1 0 1
8 5 max 8.595 2 0 2 0 2 0 2 0 2 0 2
9 min 4.943 1 0 1 0 1 0 1 0 1 0 1

10 M2 1 max 9.399 2 0 2 0 2 0 2 0 2 0 2
11 min 5.747 1 0 1 0 1 0 1 0 1 0 1
12 2 max 9.334 2 0 2 0 2 0 2 0 2 0 2
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Envelope Member Section Forces (Continued)

Member Sec Axial[k] LC y Shear[k] LC z Shear[k] LC Torque[k-ft] LC y-y Moment[k-ft] LC z-z Moment[k-ft] LC

13 min 5.682 1 0 1 0 1 0 1 0 1 0 1
14 3 max 9.269 2 0 2 0 2 0 2 0 2 0 2
15 min 5.617 1 0 1 0 1 0 1 0 1 0 1
16 4 max 8.659 2 0 2 0 2 0 2 0 2 0 2
17 min 5.007 1 0 1 0 1 0 1 0 1 0 1
18 5 max 8.595 2 0 2 0 2 0 2 0 2 0 2
19 min 4.943 1 0 1 0 1 0 1 0 1 0 1
20 M4 1 max 0 2 0.545 2 0 2 0 2 0 2 0 2
21 min 0 1 0.545 1 0 1 0 1 0 1 0 1
22 2 max 0 2 0.272 2 0 2 0 2 0 2 -1.498 2
23 min 0 1 0.272 1 0 1 0 1 0 1 -1.498 1
24 3 max 0 2 0 2 0 2 0 2 0 2 -1.997 2
25 min 0 1 0 1 0 1 0 1 0 1 -1.997 1
26 4 max 0 2 -0.272 2 0 2 0 2 0 2 -1.498 2
27 min 0 1 -0.272 1 0 1 0 1 0 1 -1.498 1
28 5 max 0 2 -0.545 2 0 2 0 2 0 2 0 2
29 min 0 1 -0.545 1 0 1 0 1 0 1 0 1
30 M5 1 max 0 2 8.595 2 0 2 0 2 0 2 0 2
31 min 0 1 4.943 1 0 1 0 1 0 1 0 1
32 2 max 0 2 4.297 2 0 2 0 2 0 2 -13.592 1
33 min 0 1 2.471 1 0 1 0 1 0 1 -23.635 2
34 3 max 0 2 0 2 0 2 0 2 0 2 -18.123 1
35 min 0 1 0 1 0 1 0 1 0 1 -31.513 2
36 4 max 0 2 -2.471 1 0 2 0 2 0 2 -13.592 1
37 min 0 1 -4.297 2 0 1 0 1 0 1 -23.635 2
38 5 max 0 2 -4.943 1 0 2 0 2 0 2 0 2
39 min 0 1 -8.595 2 0 1 0 1 0 1 0 1

Envelope Maximum Member Section Forces

Member Axial[k]Loc[ft]LCy Shear[k]Loc[ft]LCz Shear[k]Loc[ft]LCTorque[k-ft]Loc[ft]LCy-y Moment[k-ft]Loc[ft]LCz-z Moment[k-ft]Loc[ft]LC

0 M1 max 9.399 0 2 0 16.5 2 0 16.5 2 0 16.5 2 0 16.5 2 0 16.5 2
1 min 4.943 16.5 1 0 0 1 0 0 1 0 0 1 0 0 1 0 0 1
2 M2 max 9.399 0 2 0 16.5 2 0 16.5 2 0 16.5 2 0 16.5 2 0 16.5 2
3 min 4.943 16.5 1 0 0 1 0 0 1 0 0 1 0 0 1 0 0 1
4 M4 max 0 14.667 2 0.545 0 2 0 14.667 2 0 14.667 2 0 14.667 2 0 14.667 2
5 min 0 0 1 -0.545 14.667 1 0 0 1 0 0 1 0 0 1 -1.997 7.333 1
6 M5 max 0 14.667 2 8.595 0 2 0 14.667 2 0 14.667 2 0 14.667 2 0 14.667 2
7 min 0 0 1 -8.595 14.667 2 0 0 1 0 0 1 0 0 1 -31.513 7.333 2

Envelope Beam Deflections

Member Label Span Location [ft] y' [in] (n) L'/y' Ratio LC

0 M4 1 max 0.153 -0.001 NC 1
1 1 min 7.333 -0.031 5663 1
2 M5 1 max 0.153 -0.011 NC 1
3 1 min 7.333 -0.595 295 2

Envelope Member Section Deflections - Service

No Data to Print...
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Envelope AISC 15TH (360-16): ASD Member Steel Code Checks

Member Shape Code CheckLoc[ft] LC Shear CheckLoc[ft] Dir LC Pnc/om [k]Pnt/om [k]Mnyy/om [k-ft]Mnzz/om [k-ft] Cb Eqn

0 M1 HSS5X5X4 0.134 0 2 0 16.5 y 2 70.025 128.743 18.987 18.987 1 H1-1b*
1 M2 HSS5X5X4 0.134 0 2 0 16.5 y 2 70.025 128.743 18.987 18.987 1 H1-1b*
2 M4 HSS10X5X4 0.038 7.333 2 0.007 14.667 y 2 184.846 198.503 26.989 53.144 1.136 H1-1b
3 M5 HSS8X8X4 0.676 7.333 2 0.141 14.667 y 2 212.575 212.575 46.602 46.602 1.136 H1-1b

Warning Log

No Data to Print...
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Node Coordinates

Label X [ft] Y [ft] Z [ft] Detach From Diaphragm

1 N1 0 0 0
2 N2 0 12.75 0
3 N3 34 0 0
4 N4 34 12.75 0

Node Boundary Conditions

Node Label X [k/in] Y [k/in] Z [k/in] X Rot [k-ft/rad] Y Rot [k-ft/rad] Z Rot [k-ft/rad]

1 N1 Reaction Reaction Reaction Reaction Reaction Reaction
2 N3 Reaction Reaction Reaction Reaction Reaction Reaction

Member Primary Data

Label I Node J Node Section/Shape Type Design List Material Design Rule

1 M1 N1 N2 W8X21 Column Wide Flange A992 Typical
2 M2 N3 N4 W10X45 Column Wide Flange A992 Typical
3 M3 N2 N4 W24X68 Beam Wide Flange A992 Typical

Member Advanced Data

Label Physical Deflection Ratio Options Seismic DR

1 M1 Yes ** NA ** None
2 M2 Yes ** NA ** None
3 M3 Yes Default None

Hot Rolled Steel Design Parameters

Label Shape Length [ft] Lb y-y [ft] Lcomp top [ft] K y-y K z-z Cb Channel Conn. a [ft] Function

1 M1 W8X21 12.75 1 1 1 N/A N/A Lateral
2 M2 W10X45 12.75 1 1 1 N/A N/A Lateral
3 M3 W24X68 34 2 2 1 1 1 N/A N/A Lateral

Member Distributed Loads (BLC 1 : D)

Member LabelDirectionStart Magnitude [k/ft, F, ksf, k-ft/ft]End Magnitude [k/ft, F, ksf, k-ft/ft]Start Location [(ft, %)]End Location [(ft, %)]

1 M3 Y -0.383 -0.383 0 %100

Member Distributed Loads (BLC 2 : RLL)

Member LabelDirectionStart Magnitude [k/ft, F, ksf, k-ft/ft]End Magnitude [k/ft, F, ksf, k-ft/ft]Start Location [(ft, %)]End Location [(ft, %)]

1 M3 Y -0.51 -0.51 0 %100

Member Distributed Loads (BLC 3 : S)

Member LabelDirectionStart Magnitude [k/ft, F, ksf, k-ft/ft]End Magnitude [k/ft, F, ksf, k-ft/ft]Start Location [(ft, %)]End Location [(ft, %)]

1 M3 Y -0.357 -0.357 0 %100
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Node Loads and Enforced Displacements (BLC 4 : WL)

Node Label L, D, M Direction Magnitude [(k, k-ft), (in, rad), (k*s²/ft, k*s²*ft)]

1 N2 L X 8.598

Load Combinations

Description Solve P-Delta BLC Factor BLC Factor BLC Factor BLC Factor BLC Factor BLC Factor

1 ASCE ASD 5 (a) Yes Y DL 1 WL 0.6
2 ASCE ASD 6 (a) Yes Y DL 1 WL 0.45 LL 0.75 LLS 0.75 RLL 0.75
3 ASCE ASD 6 (b) Yes Y DL 1 WL 0.45 LL 0.75 LLS 0.75 SL 0.75 SLN 0.75
4 ASCE ASD 6 (c) Yes Y DL 1 WL 0.45 LL 0.75 LLS 0.75
5 ASCE ASD 7 Yes Y DL 0.6 WL 0.6
6 Deflection 1 Yes Y DL 1
7 Deflection 2 Yes Y LL 1
8 Deflection 3 Yes Y DL 1 LL 1
9 ASCE ASD 1 Yes Y DL 1

10 ASCE ASD 2 Yes Y DL 1 LL 1 LLS 1
11 ASCE ASD 3 (a) Yes Y DL 1 RLL 1
12 ASCE ASD 3 (b) Yes Y DL 1 SL 1 SLN 1
13 ASCE ASD 4 (a) Yes Y DL 1 LL 0.75 LLS 0.75 RLL 0.75
14 ASCE ASD 4 (b) Yes Y DL 1 LL 0.75 LLS 0.75 SL 0.75 SLN 0.75

Load Combination Design

Description CD Service Hot Rolled Cold Formed Wood Concrete Masonry Aluminum Stainless Connection

1 ASCE ASD 5 (a) 1.6 Yes Yes Yes Yes Yes Yes Yes Yes Yes
2 ASCE ASD 6 (a) 1.6 Yes Yes Yes Yes Yes Yes Yes Yes Yes
3 ASCE ASD 6 (b) 1.6 Yes Yes Yes Yes Yes Yes Yes Yes Yes
4 ASCE ASD 6 (c) 1.6 Yes Yes Yes Yes Yes Yes Yes Yes Yes
5 ASCE ASD 7 1.6 Yes Yes Yes Yes Yes Yes Yes Yes Yes
6 Deflection 1 Yes Yes Yes Yes Yes Yes Yes Yes Yes
7 Deflection 2 Yes Yes Yes Yes Yes Yes Yes Yes Yes
8 Deflection 3 Yes Yes Yes Yes Yes Yes Yes Yes Yes
9 ASCE ASD 1 0.9 Yes Yes Yes Yes Yes Yes Yes Yes Yes

10 ASCE ASD 2 Yes Yes Yes Yes Yes Yes Yes Yes Yes
11 ASCE ASD 3 (a) 1.25 Yes Yes Yes Yes Yes Yes Yes Yes Yes
12 ASCE ASD 3 (b) 1.15 Yes Yes Yes Yes Yes Yes Yes Yes Yes
13 ASCE ASD 4 (a) 1.25 Yes Yes Yes Yes Yes Yes Yes Yes Yes
14 ASCE ASD 4 (b) 1.15 Yes Yes Yes Yes Yes Yes Yes Yes Yes

Envelope Node Reactions

Node Label X [k] LC Y [k] LC Z [k] LC MX [k-ft] LC MY [k-ft] LC MZ [k-ft] LC

0 N1 max 2.55 11 16.375 11 0 14 0 14 0 14 5.893 5
1 min -0.753 5 0 7 0 1 0 1 0 1 -12.616 11
2 N3 max 0 7 17.157 11 0 14 0 14 0 14 27.634 1
3 min -4.986 2 0 7 0 1 0 1 0 1 0 7
4 Totals: max 0 7 33.532 11 0 14
5 min -5.159 1 0 7 0 1

Envelope AISC 15TH (360-16): ASD Member Steel Code Checks

Member Shape Code Check Loc[ft] LC Shear Check Loc[ft] Dir LC Pnc/om [k]Pnt/om [k]Mnyy/om [k-ft] Mnzz/om [k-ft] Cb Eqn

0 M1 W8X21 0.763 12.75 11 0.062 12.75 y 11 62.732 184.431 14.197 35.494 1 H1-1a
1 M2 W10X45 0.363 12.75 2 0.071 12.75 y 2 259.996 398.204 50.649 122.339 1 H1-1b
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Envelope AISC 15TH (360-16): ASD Member Steel Code Checks (Continued)

Member Shape Code Check Loc[ft] LC Shear Check Loc[ft] Dir LC Pnc/om [k]Pnt/om [k]Mnyy/om [k-ft] Mnzz/om [k-ft] Cb Eqn

2 M3 W24X68 0.398 34 2 0.084 34 y 11 205.911 601.796 61.128 105.77 1 H1-1b

Envelope AISI S100-16: ASD Member Cold Formed Steel Code Checks

No Data to Print...

Envelope AWC NDS-18 / SDPWS-15 ASD Member Wood Code Checks

No Data to Print...

Envelope Concrete Beam Design Results

No Data to Print...

Envelope Concrete Column Design Results

No Data to Print...

Envelope AA ADM1-15: ASD - BUILDING Member Aluminum Code Checks

No Data to Print...

Envelope AISC 14TH (360-10): ASD Member Stainless Steel Code Checks

No Data to Print...

Envelope Member Section Deflections - Service

Member Sec x [in] LC y [in] LC z [in] LC x Rotate [rad] LC (n) L/y' Ratio LC (n) L/z' Ratio LC

0 M1 1 max 0 14 0 14 0 14 0 14 NC 14 NC 14
1 min 0 1 0 1 0 1 0 1 NC 1 NC 1
2 2 max 0 7 0.054 11 0 14 0 14 NC 14 NC 14
3 min -0.004 11 -0.027 5 0 1 0 1 5678.881 5 NC 1
4 3 max 0 7 0.153 11 0 14 0 14 NC 7 NC 14
5 min -0.009 11 -0.089 5 0 1 0 1 1724.792 5 NC 1
6 4 max 0 7 0.213 11 0 14 0 14 NC 7 NC 14
7 min -0.013 11 -0.161 5 0 1 0 1 950.927 5 NC 1
8 5 max 0 7 0.153 11 0 14 0 14 NC 14 NC 14
9 min -0.017 11 -0.219 5 0 1 0 1 698.273 5 NC 1

10 M2 1 max 0 14 0 14 0 14 0 14 NC 14 NC 14
11 min 0 1 0 1 0 1 0 1 NC 1 NC 1
12 2 max 0 7 0 7 0 14 0 14 NC 14 NC 14
13 min -0.002 11 -0.04 1 0 1 0 1 9062.588 2 NC 1
14 3 max 0 7 0.003 11 0 14 0 14 NC 14 NC 14
15 min -0.004 11 -0.116 5 0 1 0 1 2786.52 2 NC 1
16 4 max 0 7 0.048 11 0 14 0 14 NC 7 NC 14
17 min -0.006 11 -0.189 5 0 1 0 1 2336.656 2 NC 1
18 5 max 0 7 0.155 11 0 14 0 14 NC 7 NC 14
19 min -0.008 11 -0.215 5 0 1 0 1 985.34 11 NC 1
20 M3 1 max 0.219 5 0 7 0 14 0 14 NC 14 NC 14
21 min -0.153 11 -0.017 11 0 1 0 1 NC 1 NC 1
22 2 max 0.218 5 0 7 0 14 0 14 NC 7 NC 14
23 min -0.154 11 -0.396 11 0 1 0 1 1070.481 11 NC 1
24 3 max 0.217 5 0 7 0 14 0 14 NC 7 NC 14
25 min -0.154 11 -0.551 11 0 1 0 1 757.954 11 NC 1
26 4 max 0.216 5 0 7 0 14 0 14 NC 7 NC 14
27 min -0.155 11 -0.386 11 0 1 0 1 1087.32 11 NC 1
28 5 max 0.215 5 0 7 0 14 0 14 NC 14 NC 14
29 min -0.155 11 -0.008 11 0 1 0 1 NC 1 NC 1
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Envelope Beam Deflections

Member Label Span Location [ft] y' [in] (n) L'/y' Ratio LC

0 M3 1 max 33.646 -0.002 NC 5
1 1 min 17 -0.538 758 11

Envelope Member Section Forces

Member Sec Axial[k] LC y Shear[k] LC z Shear[k] LC Torque[k-ft] LC y-y Moment[k-ft] LC z-z Moment[k-ft] LC

0 M1 1 max 16.375 11 0.762 5 0 14 0 14 0 14 5.893 5
1 min 0 7 -2.576 11 0 1 0 1 0 1 -12.616 11
2 2 max 16.308 11 0.762 5 0 14 0 14 0 14 3.465 5
3 min 0 7 -2.576 11 0 1 0 1 0 1 -4.405 11
4 3 max 16.241 11 0.762 5 0 14 0 14 0 14 3.806 11
5 min 0 7 -2.576 11 0 1 0 1 0 1 0 7
6 4 max 16.174 11 0.762 5 0 14 0 14 0 14 12.017 11
7 min 0 7 -2.576 11 0 1 0 1 0 1 -1.39 5
8 5 max 16.108 11 0.762 5 0 14 0 14 0 14 20.228 11
9 min 0 7 -2.576 11 0 1 0 1 0 1 -3.818 5

10 M2 1 max 17.157 11 4.996 2 0 14 0 14 0 14 27.634 1
11 min 0 7 0 7 0 1 0 1 0 1 0 7
12 2 max 17.013 11 4.996 2 0 14 0 14 0 14 12.718 5
13 min 0 7 0 7 0 1 0 1 0 1 -4.134 11
14 3 max 16.868 11 4.996 2 0 14 0 14 0 14 0 7
15 min 0 7 0 7 0 1 0 1 0 1 -12.175 11
16 4 max 16.724 11 4.996 2 0 14 0 14 0 14 0 7
17 min 0 7 0 7 0 1 0 1 0 1 -24.922 2
18 5 max 16.58 11 4.996 2 0 14 0 14 0 14 0 7
19 min 0 7 0 7 0 1 0 1 0 1 -40.848 2
20 M3 1 max 4.986 2 16.108 11 0 14 0 14 0 14 20.228 11
21 min 0 7 0 7 0 1 0 1 0 1 -3.818 5
22 2 max 4.986 2 7.936 11 0 14 0 14 0 14 0 7
23 min 0 7 0 7 0 1 0 1 0 1 -81.956 11
24 3 max 4.986 2 0 7 0 14 0 14 0 14 0 7
25 min 0 7 -1.029 1 0 1 0 1 0 1 -114.68 11
26 4 max 4.986 2 0 7 0 14 0 14 0 14 0 7
27 min 0 7 -8.408 11 0 1 0 1 0 1 -77.942 11
28 5 max 4.986 2 0 7 0 14 0 14 0 14 40.848 2
29 min 0 7 -16.58 11 0 1 0 1 0 1 0 7

Envelope Maximum Member Section Forces

Member Axial[k]Loc[ft]LCy Shear[k]Loc[ft]LCz Shear[k]Loc[ft]LCTorque[k-ft]Loc[ft]LCy-y Moment[k-ft] Loc[ft]LCz-z Moment[k-ft] Loc[ft]LC

0 M1 max16.375 0 11 0.762 12.75 5 0 12.7514 0 12.7514 0 12.7514 20.228 12.7511

1 min 0 0 7 -2.576 0 11 0 0 1 0 0 1 0 0 1 -12.616 0 11

2 M2 max17.157 0 11 4.996 12.75 2 0 12.7514 0 12.7514 0 12.7514 27.634 0 1
3 min 0 0 7 0 0 7 0 0 1 0 0 1 0 0 1 -40.848 12.75 2
4 M3 max 4.986 34 2 16.108 0 11 0 34 14 0 34 14 0 34 14 40.848 34 2
5 min 0 0 7 -16.58 34 11 0 0 1 0 0 1 0 0 1 -114.703 16.64611

Warning Log

No Data to Print...
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Node Coordinates

Label X [ft] Y [ft] Z [ft] Detach From Diaphragm

1 N1 0 0 0
2 N2 0 19.1 0
3 N3 15.58 0 0
4 N4 15.58 19.1 0
5 N5 27.83 0 0
6 N6 27.83 19.1 0
7 N7 33.83 19.1 0

Node Boundary Conditions

Node Label X [k/in] Y [k/in] Z [k/in] X Rot [k-ft/rad] Y Rot [k-ft/rad] Z Rot [k-ft/rad]

1 N1 Reaction Reaction Reaction Reaction Reaction Reaction
2 N3 Reaction Reaction Reaction Reaction Reaction Reaction
3 N5 Reaction Reaction Reaction Reaction Reaction Reaction

Hot Rolled Steel Properties

Label E [ksi] G [ksi] Nu Therm. Coeff. [1e⁵°F⁻¹] Density [k/ft³] Yield [ksi] Ry Fu [ksi] Rt

1 A992 29000 11154 0.3 0.65 0.49 50 1.1 65 1.1
2 A36 Gr.36 29000 11154 0.3 0.65 0.49 36 1.5 58 1.2
3 A572 Gr.50 29000 11154 0.3 0.65 0.49 50 1.1 65 1.1
4 A500 Gr.B RND 29000 11154 0.3 0.65 0.527 42 1.4 58 1.3
5 A500 Gr.B RECT 29000 11154 0.3 0.65 0.527 46 1.4 58 1.3
6 A500 Gr.C RND 29000 11154 0.3 0.65 0.527 46 1.4 62 1.3
7 A500 Gr.C RECT 29000 11154 0.3 0.65 0.527 50 1.4 62 1.3
8 A53 Gr.B 29000 11154 0.3 0.65 0.49 35 1.6 60 1.2
9 A1085 29000 11154 0.3 0.65 0.49 50 1.4 65 1.3

10 A913 Gr.65 29000 11154 0.3 0.65 0.49 65 1.1 80 1.1

Member Primary Data

Label I Node J Node Section/Shape Type Design List Material Design Rule

1 M1 N1 N2 W14X38 Column Wide Flange A992 Typical
2 M2 N3 N4 W14X38 Column Wide Flange A992 Typical
3 M3 N2 N4 W16X31 Beam Wide Flange A992 Typical
4 M4 N5 N6 W14X38 Column Wide Flange A992 Typical
5 M5 N4 N7 W21X50 Beam Wide Flange A992 Typical

Member Advanced Data

Label Physical Deflection Ratio Options Seismic DR

1 M1 Yes ** NA ** None
2 M2 Yes ** NA ** None
3 M3 Yes Default None
4 M4 Yes ** NA ** None
5 M5 Yes Default None

Hot Rolled Steel Design Parameters

Label Shape Length [ft] Lb y-y [ft] Lcomp top [ft] K y-y K z-z Cb Channel Conn. a [ft] Function

1 M1 W14X38 19.1 1 1 1 N/A N/A Lateral
2 M2 W14X38 19.1 1 1 1 N/A N/A Lateral
3 M3 W16X31 15.58 2 2 1 1 1 N/A N/A Lateral
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Hot Rolled Steel Design Parameters (Continued)

Label Shape Length [ft] Lb y-y [ft] Lcomp top [ft] K y-y K z-z Cb Channel Conn. a [ft] Function

4 M4 W14X38 19.1 1 1 1 N/A N/A Lateral
5 M5 W21X50 18.25 2 2 1 1 1 N/A N/A Lateral

Node Loads and Enforced Displacements (BLC 1 : D)

Node Label L, D, M Direction Magnitude [(k, k-ft), (in, rad), (k*s²/ft, k*s²*ft)]

1 N7 L Y -1.914

Node Loads and Enforced Displacements (BLC 2 : RLL)

Node Label L, D, M Direction Magnitude [(k, k-ft), (in, rad), (k*s²/ft, k*s²*ft)]

1 N7 L Y -1.406

Node Loads and Enforced Displacements (BLC 4 : WL)

Node Label L, D, M Direction Magnitude [(k, k-ft), (in, rad), (k*s²/ft, k*s²*ft)]

1 N2 L X 21.4

Member Distributed Loads (BLC 1 : D)

Member LabelDirectionStart Magnitude [k/ft, F, ksf, k-ft/ft]End Magnitude [k/ft, F, ksf, k-ft/ft]Start Location [(ft, %)]End Location [(ft, %)]

1 M3 Y -0.03 -0.03 0 %100
2 M5 Y -0.03 -0.03 0 %100

Member Distributed Loads (BLC 2 : RLL)

Member LabelDirectionStart Magnitude [k/ft, F, ksf, k-ft/ft]End Magnitude [k/ft, F, ksf, k-ft/ft]Start Location [(ft, %)]End Location [(ft, %)]

1 M3 Y -0.04 -0.04 0 %100
2 M5 Y -0.04 -0.04 0 %100

Member Distributed Loads (BLC 3 : SL)

Member LabelDirectionStart Magnitude [k/ft, F, ksf, k-ft/ft]End Magnitude [k/ft, F, ksf, k-ft/ft]Start Location [(ft, %)]End Location [(ft, %)]

1 M3 Y -0.018 -0.018 0 %100
2 M5 Y -0.018 -0.018 0 %100

Basic Load Cases

BLC Description Category Y Gravity Nodal Distributed

1 D DL -1 1 2
2 RLL RLL 1 2
3 SL SL 2
4 WL WL 1

Load Combinations

Description Solve P-Delta BLC Factor BLC Factor BLC Factor BLC Factor BLC Factor BLC Factor

1 ASCE ASD 5 (a) Y DL 1 WL 0.6
2 ASCE ASD 6 (a) Y DL 1 WL 0.45 LL 0.75 LLS 0.75 RLL 0.75
3 ASCE ASD 6 (b) Y DL 1 WL 0.45 LL 0.75 LLS 0.75 SL 0.75 SLN 0.75
4 ASCE ASD 6 (c) Y DL 1 WL 0.45 LL 0.75 LLS 0.75
5 ASCE ASD 7 Y DL 0.6 WL 0.6
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Load Combinations (Continued)

Description Solve P-Delta BLC Factor BLC Factor BLC Factor BLC Factor BLC Factor BLC Factor

6 Deflection 1 Y DL 1
7 Deflection 2 Y LL 1
8 Deflection 3 Y DL 1 LL 1
9 ASCE ASD 1 Y DL 1

10 ASCE ASD 2 Y DL 1 LL 1 LLS 1
11 ASCE ASD 3 (a) Y DL 1 RLL 1
12 ASCE ASD 3 (b) Y DL 1 SL 1 SLN 1
13 ASCE ASD 4 (a) Y DL 1 LL 0.75 LLS 0.75 RLL 0.75
14 ASCE ASD 4 (b) Y DL 1 LL 0.75 LLS 0.75 SL 0.75 SLN 0.75
15
16
17 Deflection 1 Y DL 1
18 Deflection 2 Y LL 1
19 Deflection 3 Y DL 1 LL 1
20 IBC 21/ASCE Strength 1 Yes Y DL 1.4
21 IBC 21/ASCE Strength 2 (a) Yes Y DL 1.2 LL 1.6 LLS 1.6 RLL 0.5
22 IBC 21/ASCE Strength 2 (b) Yes Y DL 1.2 LL 1.6 LLS 1.6 SL 0.5 SLN 0.5
23 IBC 21/ASCE Strength 2 (c) Yes Y DL 1.2 LL 1.6 LLS 1.6
24 IBC 21/ASCE Strength 3 (a) Yes Y DL 1.2 RLL 1.6 LL 0.5 LLS 1
25 IBC 21/ASCE Strength 3 (c) Yes Y DL 1.2 SL 1.6 SLN 1.6 LL 0.5 LLS 1
26 IBC 21/ASCE Strength 3 (b) Yes Y DL 1.2 RLL 1.6 WL 0.5
27 IBC 21/ASCE Strength 3 (d) Yes Y DL 1.2 SL 1.6 SLN 1.6 WL 0.5
28 IBC 21/ASCE Strength 3 (f) Yes Y DL 1.2 WL 0.5
29 IBC 21/ASCE Strength 4 (a) Yes Y DL 1.2 WL 1 LL 0.5 LLS 1 RLL 0.5
30 IBC 21/ASCE Strength 4 (b) Yes Y DL 1.2 WL 1 LL 0.5 LLS 1 SL 0.5 SLN 0.5
31 IBC 21/ASCE Strength 4 (c) Yes Y DL 1.2 WL 1 LL 0.5 LLS 1
32 IBC 21/ASCE Strength 5 Yes Y DL 0.9 WL 1

Load Combination Design

Description CD Service Hot Rolled Cold Formed Wood Concrete Masonry Aluminum Stainless Connection

1 ASCE ASD 5 (a) 1.6 Yes Yes Yes Yes Yes Yes Yes Yes Yes
2 ASCE ASD 6 (a) 1.6 Yes Yes Yes Yes Yes Yes Yes Yes Yes
3 ASCE ASD 6 (b) 1.6 Yes Yes Yes Yes Yes Yes Yes Yes Yes
4 ASCE ASD 6 (c) 1.6 Yes Yes Yes Yes Yes Yes Yes Yes Yes
5 ASCE ASD 7 1.6 Yes Yes Yes Yes Yes Yes Yes Yes Yes
6 Deflection 1 Yes Yes Yes Yes Yes Yes Yes Yes Yes
7 Deflection 2 Yes Yes Yes Yes Yes Yes Yes Yes Yes
8 Deflection 3 Yes Yes Yes Yes Yes Yes Yes Yes Yes
9 ASCE ASD 1 0.9 Yes Yes Yes Yes Yes Yes Yes Yes Yes

10 ASCE ASD 2 Yes Yes Yes Yes Yes Yes Yes Yes Yes
11 ASCE ASD 3 (a) 1.25 Yes Yes Yes Yes Yes Yes Yes Yes Yes
12 ASCE ASD 3 (b) 1.15 Yes Yes Yes Yes Yes Yes Yes Yes Yes
13 ASCE ASD 4 (a) 1.25 Yes Yes Yes Yes Yes Yes Yes Yes Yes
14 ASCE ASD 4 (b) 1.15 Yes Yes Yes Yes Yes Yes Yes Yes Yes
15 1.15 Yes Yes Yes Yes Yes Yes Yes Yes Yes
16 1.15 Yes Yes Yes Yes Yes Yes Yes Yes Yes
17 Deflection 1 Yes Yes Yes Yes Yes Yes Yes Yes Yes
18 Deflection 2 Yes Yes Yes Yes Yes Yes Yes Yes Yes
19 Deflection 3 Yes Yes Yes Yes Yes Yes Yes Yes Yes
20 IBC 21/ASCE Strength 1 Yes Yes Yes Yes Yes Yes Yes
21 IBC 21/ASCE Strength 2 (a) Yes Yes Yes Yes Yes Yes Yes
22 IBC 21/ASCE Strength 2 (b) Yes Yes Yes Yes Yes Yes Yes
23 IBC 21/ASCE Strength 2 (c) Yes Yes Yes Yes Yes Yes Yes
24 IBC 21/ASCE Strength 3 (a) Yes Yes Yes Yes Yes Yes Yes
25 IBC 21/ASCE Strength 3 (c) Yes Yes Yes Yes Yes Yes Yes
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Load Combination Design (Continued)

Description CD Service Hot Rolled Cold Formed Wood Concrete Masonry Aluminum Stainless Connection

26 IBC 21/ASCE Strength 3 (b) Yes Yes Yes Yes Yes Yes Yes
27 IBC 21/ASCE Strength 3 (d) Yes Yes Yes Yes Yes Yes Yes
28 IBC 21/ASCE Strength 3 (f) Yes Yes Yes Yes Yes Yes Yes
29 IBC 21/ASCE Strength 4 (a) Yes Yes Yes Yes Yes Yes Yes
30 IBC 21/ASCE Strength 4 (b) Yes Yes Yes Yes Yes Yes Yes
31 IBC 21/ASCE Strength 4 (c) Yes Yes Yes Yes Yes Yes Yes
32 IBC 21/ASCE Strength 5 Yes Yes Yes Yes Yes Yes Yes

Envelope Node Reactions

Node Label X [k] LC Y [k] LC Z [k] LC MX [k-ft] LC MY [k-ft] LC MZ [k-ft] LC

0 N1 max 0.008 25 1.817 24 0 32 0 32 0 32 66.694 29
1 min -5.959 29 -3.835 32 0 20 0 20 0 20 0.368 25
2 N3 max -0.179 23 1.444 25 0 32 0 32 0 32 81.366 29
3 min -8.378 29 -3.618 32 0 20 0 20 0 20 1.501 23
4 N5 max 0.374 24 15.941 29 0 32 0 32 0 32 74.024 32
5 min -7.175 32 5.417 23 0 20 0 20 0 20 -1.561 24
6 Totals: max 0 23 12.226 24 0 32
7 min -21.4 29 5.859 32 0 20

Envelope Member Section Forces

Member Sec Axial[k] LC y Shear[k] LC z Shear[k] LC Torque[k-ft] LC y-y Moment[k-ft] LC z-z Moment[k-ft] LC

0 M1 1 max 1.817 24 5.942 29 0 32 0 32 0 32 66.694 29
1 min -3.835 32 -0.008 25 0 20 0 20 0 20 0.368 25
2 2 max 1.598 24 5.942 29 0 32 0 32 0 32 38.322 29
3 min -3.999 32 -0.008 25 0 20 0 20 0 20 0.402 23
4 3 max 1.38 24 5.942 29 0 32 0 32 0 32 9.95 29
5 min -4.163 32 -0.008 25 0 20 0 20 0 20 0.357 23
6 4 max 1.161 24 5.942 29 0 32 0 32 0 32 0.581 24
7 min -4.327 32 -0.008 25 0 20 0 20 0 20 -18.572 32
8 5 max 0.943 24 5.942 29 0 32 0 32 0 32 0.52 25
9 min -4.49 32 -0.008 25 0 20 0 20 0 20 -46.897 32

10 M2 1 max 1.444 25 8.361 29 0 32 0 32 0 32 81.366 29
11 min -3.618 32 0.179 23 0 20 0 20 0 20 1.501 23
12 2 max 1.226 25 8.361 29 0 32 0 32 0 32 41.442 29
13 min -3.782 32 0.179 23 0 20 0 20 0 20 0.648 23
14 3 max 1.007 25 8.361 29 0 32 0 32 0 32 1.635 32
15 min -3.945 32 0.179 23 0 20 0 20 0 20 -0.418 24
16 4 max 0.789 25 8.361 29 0 32 0 32 0 32 -1.06 23
17 min -4.109 32 0.179 23 0 20 0 20 0 20 -38.406 29
18 5 max 0.571 25 8.361 29 0 32 0 32 0 32 -1.914 23
19 min -4.273 32 0.179 23 0 20 0 20 0 20 -78.33 29
20 M3 1 max 15.451 30 0.943 24 0 32 0 32 0 32 0.52 25
21 min -0.021 24 -4.49 32 0 20 0 20 0 20 -46.897 32
22 2 max 15.451 30 0.408 24 0 32 0 32 0 32 -1.129 23
23 min -0.021 24 -4.704 32 0 20 0 20 0 20 -29.61 29
24 3 max 15.451 30 -0.07 23 0 32 0 32 0 32 -1.413 23
25 min -0.021 24 -4.957 29 0 20 0 20 0 20 -11.012 29
26 4 max 15.451 30 -0.355 23 0 32 0 32 0 32 9.324 32
27 min -0.021 24 -5.32 29 0 20 0 20 0 20 -1.169 24
28 5 max 15.451 30 -0.641 23 0 32 0 32 0 32 30.43 29
29 min -0.021 24 -5.683 29 0 20 0 20 0 20 1.354 23
30 M4 1 max 15.941 29 7.232 32 0 32 0 32 0 32 74.024 32
31 min 5.417 23 -0.373 24 0 20 0 20 0 20 -1.561 24
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Envelope Member Section Forces (Continued)

Member Sec Axial[k] LC y Shear[k] LC z Shear[k] LC Torque[k-ft] LC y-y Moment[k-ft] LC z-z Moment[k-ft] LC

32 2 max 15.722 29 7.232 32 0 32 0 32 0 32 39.575 29
33 min 5.199 23 -0.373 24 0 20 0 20 0 20 0.118 23
34 3 max 15.504 29 7.232 32 0 32 0 32 0 32 5.518 29
35 min 4.98 23 -0.373 24 0 20 0 20 0 20 1.016 23
36 4 max 15.286 29 7.232 32 0 32 0 32 0 32 3.779 24
37 min 4.762 23 -0.373 24 0 20 0 20 0 20 -29.58 32
38 5 max 15.067 29 7.232 32 0 32 0 32 0 32 5.558 24
39 min 4.544 23 -0.373 24 0 20 0 20 0 20 -64.115 32
40 M5 1 max 7.175 32 -0.32 25 0 32 0 32 0 32 -0.062 25
41 min -0.374 24 -9.949 29 0 20 0 20 0 20 -47.9 29
42 2 max 7.175 32 -0.89 25 0 32 0 32 0 32 5.517 24
43 min -0.374 24 -10.478 29 0 20 0 20 0 20 -2.852 32
44 3 max 7.175 32 -1.37 23 0 32 0 32 0 32 47.717 29
45 min -0.374 24 -11.008 29 0 20 0 20 0 20 7.948 23
46 4 max 0 32 5.277 24 0 32 0 32 0 32 22.409 24
47 min 0 20 2.051 32 0 20 0 20 0 20 8.609 32
48 5 max 0 32 4.546 24 0 32 0 32 0 32 0 32
49 min 0 20 1.723 32 0 20 0 20 0 20 0 20

Envelope Maximum Member Section Forces

Member Axial[k]Loc[ft]LCy Shear[k]Loc[ft]LCz Shear[k]Loc[ft]LCTorque[k-ft]Loc[ft]LCy-y Moment[k-ft]Loc[ft]LCz-z Moment[k-ft]Loc[ft]LC

0 M1 max 1.817 0 24 5.942 19.1 29 0 19.1 32 0 19.1 32 0 19.1 32 66.694 0 29

1 min -4.49 19.1 32 -0.008 0 25 0 0 20 0 0 20 0 0 20 -46.897 19.1 32

2 M2 max 1.444 0 25 8.361 19.1 29 0 19.1 32 0 19.1 32 0 19.1 32 81.366 0 29

3 min -4.273 19.1 32 0.179 0 23 0 0 20 0 0 20 0 0 20 -78.33 19.1 29

4 M3 max15.451 15.5830 0.943 0 24 0 15.5832 0 15.5832 0 15.5832 30.43 15.5829

5 min -0.021 0 24 -5.683 15.5829 0 0 20 0 0 20 0 0 20 -46.897 0 32

6 M4 max15.941 0 29 7.232 19.1 32 0 19.1 32 0 19.1 32 0 19.1 32 74.024 0 32

7 min 4.544 19.1 23 -0.373 0 24 0 0 20 0 0 20 0 0 20 -64.115 19.1 32

8 M5 max 7.175 12.16732 5.489 12.35724 0 18.2532 0 18.2532 0 18.2532 81.736 12.16729

9 min -0.374 0 24 -11.361 12.16729 0 0 20 0 0 20 0 0 20 -47.9 0 29

Envelope Member End Reactions

MemberMember End Axial[k] LC y Shear[k] LC z Shear[k] LC Torque[k-ft] LC y-y Moment[k-ft] LC z-z Moment[k-ft] LC

0 M1 I max 1.817 24 5.942 29 0 32 0 32 0 32 66.694 29
1 min -3.835 32 -0.008 25 0 20 0 20 0 20 0.368 25
2 J max 0.943 24 5.942 29 0 32 0 32 0 32 0.52 25
3 min -4.49 32 -0.008 25 0 20 0 20 0 20 -46.897 32
4 M2 I max 1.444 25 8.361 29 0 32 0 32 0 32 81.366 29
5 min -3.618 32 0.179 23 0 20 0 20 0 20 1.501 23
6 J max 0.571 25 8.361 29 0 32 0 32 0 32 -1.914 23
7 min -4.273 32 0.179 23 0 20 0 20 0 20 -78.33 29
8 M3 I max 15.451 30 0.943 24 0 32 0 32 0 32 0.52 25
9 min -0.021 24 -4.49 32 0 20 0 20 0 20 -46.897 32

10 J max 15.451 30 -0.641 23 0 32 0 32 0 32 30.43 29
11 min -0.021 24 -5.683 29 0 20 0 20 0 20 1.354 23
12 M4 I max 15.941 29 7.232 32 0 32 0 32 0 32 74.024 32
13 min 5.417 23 -0.373 24 0 20 0 20 0 20 -1.561 24
14 J max 15.067 29 7.232 32 0 32 0 32 0 32 5.558 24
15 min 4.544 23 -0.373 24 0 20 0 20 0 20 -64.115 32
16 M5 I max 7.175 32 -0.32 25 0 32 0 32 0 32 -0.062 25
17 min -0.374 24 -9.949 29 0 20 0 20 0 20 -47.9 29
18 J max 0 32 4.546 24 0 32 0 32 0 32 0 32
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Envelope Member End Reactions (Continued)

MemberMember End Axial[k] LC y Shear[k] LC z Shear[k] LC Torque[k-ft] LC y-y Moment[k-ft] LC z-z Moment[k-ft] LC

19 min 0 20 1.723 32 0 20 0 20 0 20 0 20

Envelope Member 2nd/1st Moment Ratios

Member y-y Moment [k-ft] 2nd/1st Ratio z-z Moment [k-ft] 2nd/1st Ratio Loc [ft] LC

0 M1 max NC NC 0.888 1.004 0 24
1 min NC NC 0.52 0.998 19.1 25
2 M2 max NC NC 42.681 1.002 0 26
3 min NC NC -1.914 1.001 19.1 23
4 M3 max NC NC -23.1 1.002 0 26
5 min NC NC -1.581 1 6.816 22
6 M4 max NC NC 35.791 1.003 0 26
7 min NC NC 5.558 0.999 19.1 24
8 M5 max NC NC 57.111 1.001 12.167 26
9 min NC NC 29.572 1 12.357 24

Envelope Member Torsion Stresses

MemberSec Torque[k-ft]LCTorsion Shear[ksi]LCy-y Warp Shear[ksi]LCz-z Warp Shear[ksi]LCz-Top Warp Bend[ksi]LCz-Bot Warp Bend[ksi]LC

0 M1 1 max 0 32 0 32 0 32 0 32 0 32 0 32

1 min 0 20 0 20 0 20 0 20 0 20 0 20

2 2 max 0 32 0 32 0 32 0 32 0 32 0 32

3 min 0 20 0 20 0 20 0 20 0 20 0 20

4 3 max 0 32 0 32 0 32 0 32 0 32 0 32

5 min 0 20 0 20 0 20 0 20 0 20 0 20

6 4 max 0 32 0 32 0 32 0 32 0 32 0 32

7 min 0 20 0 20 0 20 0 20 0 20 0 20

8 5 max 0 32 0 32 0 32 0 32 0 32 0 32

9 min 0 20 0 20 0 20 0 20 0 20 0 20

10 M2 1 max 0 32 0 32 0 32 0 32 0 32 0 32

11 min 0 20 0 20 0 20 0 20 0 20 0 20

12 2 max 0 32 0 32 0 32 0 32 0 32 0 32

13 min 0 20 0 20 0 20 0 20 0 20 0 20

14 3 max 0 32 0 32 0 32 0 32 0 32 0 32

15 min 0 20 0 20 0 20 0 20 0 20 0 20

16 4 max 0 32 0 32 0 32 0 32 0 32 0 32

17 min 0 20 0 20 0 20 0 20 0 20 0 20

18 5 max 0 32 0 32 0 32 0 32 0 32 0 32

19 min 0 20 0 20 0 20 0 20 0 20 0 20

20 M3 1 max 0 32 0 32 0 32 0 32 0 32 0 32

21 min 0 20 0 20 0 20 0 20 0 20 0 20

22 2 max 0 32 0 32 0 32 0 32 0 32 0 32

23 min 0 20 0 20 0 20 0 20 0 20 0 20

24 3 max 0 32 0 32 0 32 0 32 0 32 0 32

25 min 0 20 0 20 0 20 0 20 0 20 0 20

26 4 max 0 32 0 32 0 32 0 32 0 32 0 32

27 min 0 20 0 20 0 20 0 20 0 20 0 20

28 5 max 0 32 0 32 0 32 0 32 0 32 0 32

29 min 0 20 0 20 0 20 0 20 0 20 0 20

30 M4 1 max 0 32 0 32 0 32 0 32 0 32 0 32

31 min 0 20 0 20 0 20 0 20 0 20 0 20

32 2 max 0 32 0 32 0 32 0 32 0 32 0 32

33 min 0 20 0 20 0 20 0 20 0 20 0 20

34 3 max 0 32 0 32 0 32 0 32 0 32 0 32

35 min 0 20 0 20 0 20 0 20 0 20 0 20
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Envelope Member Torsion Stresses (Continued)

MemberSec Torque[k-ft]LCTorsion Shear[ksi]LCy-y Warp Shear[ksi]LCz-z Warp Shear[ksi]LCz-Top Warp Bend[ksi]LCz-Bot Warp Bend[ksi]LC

36 4 max 0 32 0 32 0 32 0 32 0 32 0 32

37 min 0 20 0 20 0 20 0 20 0 20 0 20

38 5 max 0 32 0 32 0 32 0 32 0 32 0 32

39 min 0 20 0 20 0 20 0 20 0 20 0 20

40 M5 1 max 0 32 0 32 0 32 0 32 0 32 0 32

41 min 0 20 0 20 0 20 0 20 0 20 0 20

42 2 max 0 32 0 32 0 32 0 32 0 32 0 32

43 min 0 20 0 20 0 20 0 20 0 20 0 20

44 3 max 0 32 0 32 0 32 0 32 0 32 0 32

45 min 0 20 0 20 0 20 0 20 0 20 0 20

46 4 max 0 32 0 32 0 32 0 32 0 32 0 32

47 min 0 20 0 20 0 20 0 20 0 20 0 20

48 5 max 0 32 0 32 0 32 0 32 0 32 0 32

49 min 0 20 0 20 0 20 0 20 0 20 0 20

Envelope Member Section Stresses

MemberSec Axial[ksi] LC y Shear[ksi] LC z Shear[ksi] LC y-Top[ksi] LC y-Bot[ksi] LC z-Top[ksi] LC z-Bot[ksi] LC

0 M1 1 max 0.162 24 1.359 29 0 32 -0.081 25 14.655 29 0 32 0 32
1 min -0.342 32 -0.002 25 0 20 -14.655 29 0.081 25 0 20 0 20
2 2 max 0.143 24 1.359 29 0 32 -0.088 23 8.421 29 0 32 0 32
3 min -0.357 32 -0.002 25 0 20 -8.421 29 0.088 23 0 20 0 20
4 3 max 0.123 24 1.359 29 0 32 -0.078 23 2.186 29 0 32 0 32
5 min -0.372 32 -0.002 25 0 20 -2.186 29 0.078 23 0 20 0 20
6 4 max 0.104 24 1.359 29 0 32 4.081 32 0.128 24 0 32 0 32
7 min -0.386 32 -0.002 25 0 20 -0.128 24 -4.081 32 0 20 0 20
8 5 max 0.084 24 1.359 29 0 32 10.305 32 0.114 25 0 32 0 32
9 min -0.401 32 -0.002 25 0 20 -0.114 25 -10.305 32 0 20 0 20

10 M2 1 max 0.129 25 1.913 29 0 32 -0.33 23 17.879 29 0 32 0 32
11 min -0.323 32 0.041 23 0 20 -17.879 29 0.33 23 0 20 0 20
12 2 max 0.109 25 1.913 29 0 32 -0.142 23 9.107 29 0 32 0 32
13 min -0.338 32 0.041 23 0 20 -9.107 29 0.142 23 0 20 0 20
14 3 max 0.09 25 1.913 29 0 32 0.092 24 0.359 32 0 32 0 32
15 min -0.352 32 0.041 23 0 20 -0.359 32 -0.092 24 0 20 0 20
16 4 max 0.07 25 1.913 29 0 32 8.439 29 -0.233 23 0 32 0 32
17 min -0.367 32 0.041 23 0 20 0.233 23 -8.439 29 0 20 0 20
18 5 max 0.051 25 1.913 29 0 32 17.212 29 -0.421 23 0 32 0 32
19 min -0.382 32 0.041 23 0 20 0.421 23 -17.212 29 0 20 0 20
20 M3 1 max 1.692 30 0.216 24 0 32 11.931 32 0.132 25 0 32 0 32
21 min -0.002 24 -1.027 32 0 20 -0.132 25 -11.931 32 0 20 0 20
22 2 max 1.692 30 0.093 24 0 32 7.533 29 -0.287 23 0 32 0 32
23 min -0.002 24 -1.076 32 0 20 0.287 23 -7.533 29 0 20 0 20
24 3 max 1.692 30 -0.016 23 0 32 2.801 29 -0.36 23 0 32 0 32
25 min -0.002 24 -1.134 29 0 20 0.36 23 -2.801 29 0 20 0 20
26 4 max 1.692 30 -0.081 23 0 32 0.297 24 2.372 32 0 32 0 32
27 min -0.002 24 -1.217 29 0 20 -2.372 32 -0.297 24 0 20 0 20
28 5 max 1.692 30 -0.147 23 0 32 -0.344 23 7.741 29 0 32 0 32
29 min -0.002 24 -1.3 29 0 20 -7.741 29 0.344 23 0 20 0 20
30 M4 1 max 1.423 29 1.655 32 0 32 0.343 24 16.266 32 0 32 0 32
31 min 0.484 23 -0.085 24 0 20 -16.266 32 -0.343 24 0 20 0 20
32 2 max 1.404 29 1.655 32 0 32 -0.026 23 8.696 29 0 32 0 32
33 min 0.464 23 -0.085 24 0 20 -8.696 29 0.026 23 0 20 0 20
34 3 max 1.384 29 1.655 32 0 32 -0.223 23 1.213 29 0 32 0 32
35 min 0.445 23 -0.085 24 0 20 -1.213 29 0.223 23 0 20 0 20
36 4 max 1.365 29 1.655 32 0 32 6.5 32 0.83 24 0 32 0 32
37 min 0.425 23 -0.085 24 0 20 -0.83 24 -6.5 32 0 20 0 20
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Envelope Member Section Stresses (Continued)

MemberSec Axial[ksi] LC y Shear[ksi] LC z Shear[ksi] LC y-Top[ksi] LC y-Bot[ksi] LC z-Top[ksi] LC z-Bot[ksi] LC

38 5 max 1.345 29 1.655 32 0 32 14.089 32 1.221 24 0 32 0 32
39 min 0.406 23 -0.085 24 0 20 -1.221 24 -14.089 32 0 20 0 20
40 M5 1 max 0.488 32 -0.041 25 0 32 6.075 29 -0.008 25 0 32 0 32
41 min -0.025 24 -1.259 29 0 20 0.008 25 -6.075 29 0 20 0 20
42 2 max 0.488 32 -0.113 25 0 32 0.362 32 0.7 24 0 32 0 32
43 min -0.025 24 -1.326 29 0 20 -0.7 24 -0.362 32 0 20 0 20
44 3 max 0.488 32 -0.173 23 0 32 -1.008 23 6.052 29 0 32 0 32
45 min -0.025 24 -1.393 29 0 20 -6.052 29 1.008 23 0 20 0 20
46 4 max 0 32 0.668 24 0 32 -1.092 32 2.842 24 0 32 0 32
47 min 0 20 0.26 32 0 20 -2.842 24 1.092 32 0 20 0 20
48 5 max 0 32 0.575 24 0 32 0 32 0 32 0 32 0 32
49 min 0 20 0.218 32 0 20 0 20 0 20 0 20 0 20

Envelope Beam Deflections

Member Label Span Location [ft] y' [in] (n) L'/y' Ratio LC

0 M3 1 max 14.444 -0.001 NC 23
1 1 min 5.031 -0.079 2358 29
2 M5 1 max 0.951 -0.001 NC 29
3 1 min 8.555 0.029 5048 29
4 2 max 12.357 -0.001 NC 28
5 2 min 18.25 -0.135 1069 29

Envelope AISC 15TH (360-16): LRFD Member Steel Code Checks

Member Shape Code Check Loc[ft] LC Shear Check Loc[ft] Dir LC phi*Pnc [k]phi*Pnt [k]phi*Mn y-y [k-ft]phi*Mn z-z [k-ft] Cb Eqn

0 M1 W14X38 0.594 0 29 0.045 19.1 y 29 114.821 504 45.375 112.992 1 H1-1b
1 M2 W14X38 0.723 0 29 0.064 19.1 y 29 114.821 504 45.375 112.992 1 H1-1b
2 M3 W16X31 0.419 15.58 29 0.043 15.58 y 29 198.951 410.85 26.363 79.946 1 H1-1b
3 M4 W14X38 0.721 0 29 0.055 19.1 y 32 114.821 504 45.375 112.992 1 H1-1b
4 M5 W21X50 0.545 12.167 29 0.048 12.167 y 29 311.644 661.5 45.75 153.246 1 H1-1b

Node Reactions

LC Node Label X [k] Y [k] Z [k] MX [k-ft] MY [k-ft] MZ [k-ft]

0 20 N1 -0.011 1.604 0 0 0 0.522
1 20 N3 -0.209 1.19 0 0 0 1.752
2 20 N5 0.22 6.32 0 0 0 -0.908
3 20 Totals: 0 9.113 0
4 20 COG (ft): X: 21.482 Y: 15.896 Z: 0
5 21 N1 -0.013 1.513 0 0 0 0.585
6 21 N3 -0.233 0.992 0 0 0 1.954
7 21 N5 0.246 6.686 0 0 0 -1.023
8 21 Totals: 0 9.191 0
9 21 COG (ft): X: 22.09 Y: 16.377 Z: 0

10 22 N1 -0.004 1.437 0 0 0 0.422
11 22 N3 -0.183 1.152 0 0 0 1.539
12 22 N5 0.187 5.527 0 0 0 -0.764
13 22 Totals: 0 8.116 0
14 22 COG (ft): X: 21.311 Y: 16.016 Z: 0
15 23 N1 -0.009 1.375 0 0 0 0.447
16 23 N3 -0.179 1.02 0 0 0 1.501
17 23 N5 0.188 5.417 0 0 0 -0.779
18 23 Totals: 0 7.811 0
19 23 COG (ft): X: 21.482 Y: 15.896 Z: 0
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Node Reactions (Continued)

LC Node Label X [k] Y [k] Z [k] MX [k-ft] MY [k-ft] MZ [k-ft]

20 24 N1 -0.021 1.817 0 0 0 0.888
21 24 N3 -0.353 0.932 0 0 0 2.949
22 24 N5 0.374 9.478 0 0 0 -1.561
23 24 Totals: 0 12.226 0
24 24 COG (ft): X: 22.945 Y: 17.053 Z: 0
25 25 N1 0.008 1.573 0 0 0 0.368
26 25 N3 -0.193 1.444 0 0 0 1.62
27 25 N5 0.185 5.769 0 0 0 -0.732
28 25 Totals: 0 8.786 0
29 25 COG (ft): X: 20.976 Y: 16.252 Z: 0
30 26 N1 -2.99 -0.62 0 0 0 33.964
31 26 N3 -4.423 -1.262 0 0 0 42.681
32 26 N5 -3.287 14.108 0 0 0 35.791
33 26 Totals: -10.7 12.226 0
34 26 COG (ft): X: 22.945 Y: 17.053 Z: 0
35 27 N1 -2.959 -0.861 0 0 0 33.42
36 27 N3 -4.26 -0.748 0 0 0 41.324
37 27 N5 -3.481 10.396 0 0 0 36.593
38 27 Totals: -10.7 8.786 0
39 27 COG (ft): X: 20.976 Y: 16.252 Z: 0
40 28 N1 -2.976 -1.059 0 0 0 33.493
41 28 N3 -4.245 -1.172 0 0 0 41.197
42 28 N5 -3.478 10.043 0 0 0 36.538
43 28 Totals: -10.7 7.811 0
44 28 COG (ft): X: 21.482 Y: 15.896 Z: 0
45 29 N1 -5.959 -3.356 0 0 0 66.694
46 29 N3 -8.378 -3.393 0 0 0 81.366
47 29 N5 -7.063 15.941 0 0 0 73.632
48 29 Totals: -21.4 9.191 0
49 29 COG (ft): X: 22.09 Y: 16.377 Z: 0
50 30 N1 -5.949 -3.431 0 0 0 66.517
51 30 N3 -8.326 -3.232 0 0 0 80.933
52 30 N5 -7.125 14.78 0 0 0 73.874
53 30 Totals: -21.4 8.116 0
54 30 COG (ft): X: 21.311 Y: 16.016 Z: 0
55 31 N1 -5.954 -3.493 0 0 0 66.538
56 31 N3 -8.321 -3.364 0 0 0 80.891
57 31 N5 -7.124 14.669 0 0 0 73.855
58 31 Totals: -21.4 7.811 0
59 31 COG (ft): X: 21.482 Y: 15.896 Z: 0
60 32 N1 -5.951 -3.835 0 0 0 66.404
61 32 N3 -8.275 -3.618 0 0 0 80.489
62 32 N5 -7.175 13.312 0 0 0 74.024
63 32 Totals: -21.4 5.859 0
64 32 COG (ft): X: 21.482 Y: 15.896 Z: 0
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Node Coordinates

Label X [ft] Y [ft] Z [ft] Detach From Diaphragm

1 N1 0 0 0
2 N2 0 16.17 0
3 N3 16.25 0 0
4 N4 16.25 16.17 0
5 N5 0 9.33 0
6 N6 16.25 9.33 0
7 N7 32.5 16.17 0
8 N8 32.5 0 0
9 N9 32.5 9.33 0

Node Boundary Conditions

Node Label X [k/in] Y [k/in] Z [k/in] X Rot [k-ft/rad] Y Rot [k-ft/rad] Z Rot [k-ft/rad]

1 N1 Reaction Reaction Reaction Reaction Reaction Reaction
2 N3 Reaction Reaction Reaction Reaction Reaction Reaction
3 N8 Reaction Reaction Reaction Reaction Reaction Reaction

Hot Rolled Steel Properties

Label E [ksi] G [ksi] Nu Therm. Coeff. [1e⁵°F⁻¹] Density [k/ft³] Yield [ksi] Ry Fu [ksi] Rt

1 A992 29000 11154 0.3 0.65 0.49 50 1.1 65 1.1
2 A36 Gr.36 29000 11154 0.3 0.65 0.49 36 1.5 58 1.2
3 A572 Gr.50 29000 11154 0.3 0.65 0.49 50 1.1 65 1.1
4 A500 Gr.B RND 29000 11154 0.3 0.65 0.527 42 1.4 58 1.3
5 A500 Gr.B RECT 29000 11154 0.3 0.65 0.527 46 1.4 58 1.3
6 A500 Gr.C RND 29000 11154 0.3 0.65 0.527 46 1.4 62 1.3
7 A500 Gr.C RECT 29000 11154 0.3 0.65 0.527 50 1.4 62 1.3
8 A53 Gr.B 29000 11154 0.3 0.65 0.49 35 1.6 60 1.2
9 A1085 29000 11154 0.3 0.65 0.49 50 1.4 65 1.3

10 A913 Gr.65 29000 11154 0.3 0.65 0.49 65 1.1 80 1.1

Member Primary Data

Label I Node J Node Section/Shape Type Design List Material Design Rule

1 M1 N1 N2 W14X38 Column Wide Flange A992 Typical
2 M2 N3 N4 W14X38 Column Wide Flange A992 Typical
3 M3 N2 N4 HSS8X8X8 Beam Tube A500 Gr.C RECT Typical
4 M4 N5 N6 HSS10X5X4 Beam Tube A500 Gr.C RECT Typical
5 M5 N4 N7 HSS8X8X8 Beam Tube A500 Gr.C RECT Typical
6 M6 N8 N7 W14X38 Column Wide Flange A992 Typical
7 M7 N6 N9 HSS10X5X4 Beam Tube A500 Gr.C RECT Typical

Member Advanced Data

Label I Release J Release Physical Deflection Ratio Options Seismic DR

1 M1 Yes ** NA ** None
2 M2 Yes ** NA ** None
3 M3 Yes Default None
4 M4 BenPIN BenPIN Yes Default None
5 M5 Yes Default None
6 M6 Yes ** NA ** None
7 M7 BenPIN BenPIN Yes Default None

D041
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Hot Rolled Steel Design Parameters

Label Shape Length [ft] Lb y-y [ft] Lcomp top [ft] K y-y K z-z Cb Channel Conn. a [ft] Function

1 M1 W14X38 16.17 9.33 1 1 1 N/A N/A Lateral
2 M2 W14X38 16.17 9.33 1 1 1 N/A N/A Lateral
3 M3 HSS8X8X8 16.25 2 2 1 1 1 N/A N/A Lateral
4 M4 HSS10X5X4 16.25 1 1 1 N/A N/A Gravity
5 M5 HSS8X8X8 16.25 2 2 1 1 1 N/A N/A Lateral
6 M6 W14X38 16.17 9.33 1 1 1 N/A N/A Lateral
7 M7 HSS10X5X4 16.25 1 1 1 N/A N/A Gravity

Node Loads and Enforced Displacements (BLC 4 : WL)

Node Label L, D, M Direction Magnitude [(k, k-ft), (in, rad), (k*s²/ft, k*s²*ft)]

1 N2 L X 18.104

Member Distributed Loads (BLC 1 : D)

Member LabelDirectionStart Magnitude [k/ft, F, ksf, k-ft/ft]End Magnitude [k/ft, F, ksf, k-ft/ft]Start Location [(ft, %)]End Location [(ft, %)]

1 M3 Y -0.865 -0.865 0 %100
2 M4 Y -0.1 -0.1 0 %100
3 M5 Y -0.865 -0.865 0 %100
4 M7 Y -0.1 -0.1 0 %100

Member Distributed Loads (BLC 2 : RLL)

Member LabelDirectionStart Magnitude [k/ft, F, ksf, k-ft/ft]End Magnitude [k/ft, F, ksf, k-ft/ft]Start Location [(ft, %)]End Location [(ft, %)]

1 M3 Y -0.62 -0.62 0 %100
2 M5 Y -0.62 -0.62 0 %100

Member Distributed Loads (BLC 3 : SL)

Member LabelDirectionStart Magnitude [k/ft, F, ksf, k-ft/ft]End Magnitude [k/ft, F, ksf, k-ft/ft]Start Location [(ft, %)]End Location [(ft, %)]

1 M3 Y -0.701 -0.701 0 %100
2 M5 Y -0.701 -0.701 0 %100

Load Combinations

Description Solve P-Delta BLC Factor BLC Factor BLC Factor BLC Factor BLC Factor

1 ASCE ASD 5 (a) Yes Y DL 1 WL 0.6
2 ASCE ASD 6 (a) Yes Y DL 1 WL 0.45 LL 0.75 LLS 0.75 RLL 0.75
3 ASCE ASD 6 (b) Yes Y DL 1 WL 0.45 LL 0.75 LLS 0.75
4 ASCE ASD 7 Yes Y DL 0.6 WL 0.6
5 Deflection 1 Yes Y DL 1
6 Deflection 2 Yes Y LL 1
7 Deflection 3 Yes Y DL 1 LL 1
8 ASCE ASD 1 Yes Y DL 1
9 ASCE ASD 2 Yes Y DL 1 LL 1 LLS 1

10 ASCE ASD 3 (a) Yes Y DL 1 RLL 1
11 ASCE ASD 3 (b) Yes Y DL 1 SL 1 SLN 1
12 ASCE ASD 4 (a) Yes Y DL 1 LL 0.75 LLS 0.75 RLL 0.75
13 ASCE ASD 4 (b) Yes Y DL 1 LL 0.75 LLS 0.75 SL 0.75 SLN 0.75
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Load Combination Design

Description CD Service Hot Rolled Cold Formed Wood Concrete Masonry Aluminum Stainless Connection

1 ASCE ASD 5 (a) 1.6 Yes Yes Yes Yes Yes Yes Yes Yes Yes
2 ASCE ASD 6 (a) 1.6 Yes Yes Yes Yes Yes Yes Yes Yes Yes
3 ASCE ASD 6 (b) 1.6 Yes Yes Yes Yes Yes Yes Yes Yes Yes
4 ASCE ASD 7 1.6 Yes Yes Yes Yes Yes Yes Yes Yes Yes
5 Deflection 1 Yes Yes Yes Yes Yes Yes Yes Yes Yes
6 Deflection 2 Yes Yes Yes Yes Yes Yes Yes Yes Yes
7 Deflection 3 Yes Yes Yes Yes Yes Yes Yes Yes Yes
8 ASCE ASD 1 0.9 Yes Yes Yes Yes Yes Yes Yes Yes Yes
9 ASCE ASD 2 Yes Yes Yes Yes Yes Yes Yes Yes Yes

10 ASCE ASD 3 (a) 1.25 Yes Yes Yes Yes Yes Yes Yes Yes Yes
11 ASCE ASD 3 (b) 1.15 Yes Yes Yes Yes Yes Yes Yes Yes Yes
12 ASCE ASD 4 (a) 1.25 Yes Yes Yes Yes Yes Yes Yes Yes Yes
13 ASCE ASD 4 (b) 1.15 Yes Yes Yes Yes Yes Yes Yes Yes Yes

Envelope Node Reactions

Node Label X [k] LC Y [k] LC Z [k] LC MX [k-ft] LC MY [k-ft] LC MZ [k-ft] LC

0 N1 max 0 6 14.242 11 0 13 0 13 0 13 38.609 1
1 min -3.909 1 0 6 0 1 0 1 0 1 0 6
2 N3 max 0 12 29.905 11 0 13 0 13 0 13 37.738 1
3 min -3.413 4 0 6 0 1 0 1 0 1 0 13
4 N8 max 0.428 11 14.242 11 0 13 0 13 0 13 38.32 1
5 min -3.642 4 0 6 0 1 0 1 0 1 -0.564 11
6 Totals: max 0 13 58.388 11 0 13
7 min -10.862 1 0 6 0 1

Envelope Member Section Forces

Member Sec Axial[k] LC y Shear[k] LC z Shear[k] LC Torque[k-ft] LC y-y Moment[k-ft] LC z-z Moment[k-ft] LC

0 M1 1 max 14.242 11 3.931 1 0 13 0 13 0 13 38.609 1
1 min 0 6 0 6 0 1 0 1 0 1 0 6
2 2 max 14.088 11 3.931 1 0 13 0 13 0 13 22.871 4
3 min 0 6 0 6 0 1 0 1 0 1 -1.16 11
4 3 max 13.933 11 3.931 1 0 13 0 13 0 13 7.439 4
5 min 0 6 0 6 0 1 0 1 0 1 -2.884 11
6 4 max 12.769 11 1.329 4 0 13 0 13 0 13 10.197 11
7 min 0 6 -4.866 11 0 1 0 1 0 1 -1.031 4
8 5 max 12.615 11 1.329 4 0 13 0 13 0 13 29.867 11
9 min 0 6 -4.866 11 0 1 0 1 0 1 -6.403 4

10 M2 1 max 29.905 11 3.464 1 0 13 0 13 0 13 37.738 1
11 min 0 6 0 5 0 1 0 1 0 1 0 5
12 2 max 29.751 11 3.464 1 0 13 0 13 0 13 23.736 1
13 min 0 6 0 5 0 1 0 1 0 1 0 5
14 3 max 29.597 11 3.464 1 0 13 0 13 0 13 9.734 1
15 min 0 6 0 5 0 1 0 1 0 1 0 5
16 4 max 27.424 11 5.204 1 0 13 0 13 0 13 0 13
17 min 0 6 0 5 0 1 0 1 0 1 -9.138 1
18 5 max 27.27 11 5.204 1 0 13 0 13 0 13 0 13
19 min 0 6 0 5 0 1 0 1 0 1 -30.176 1
20 M3 1 max 10.647 1 12.616 11 0 13 0 13 0 13 29.867 11
21 min 0 6 0 6 0 1 0 1 0 1 -6.403 4
22 2 max 10.647 1 6.053 11 0 13 0 13 0 13 0 6
23 min 0 6 0 6 0 1 0 1 0 1 -13.425 2
24 3 max 10.647 1 0 6 0 13 0 13 0 13 0 6
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Envelope Member Section Forces (Continued)

Member Sec Axial[k] LC y Shear[k] LC z Shear[k] LC Torque[k-ft] LC y-y Moment[k-ft] LC z-z Moment[k-ft] LC

25 min 0 6 -2.245 1 0 1 0 1 0 1 -19.316 11
26 4 max 10.647 1 0 6 0 13 0 13 0 13 5.858 4
27 min 0 6 -7.516 2 0 1 0 1 0 1 -3.916 11
28 5 max 10.647 1 0 6 0 13 0 13 0 13 44.022 2
29 min 0 6 -13.635 11 0 1 0 1 0 1 0 6
30 M4 1 max 0 6 1.01 13 0 13 0 13 0 13 0 13
31 min -5.295 11 0 6 0 1 0 1 0 1 0 1
32 2 max 0 6 0.505 13 0 13 0 13 0 13 0 6
33 min -5.295 11 0 6 0 1 0 1 0 1 -3.076 5
34 3 max 0 6 0 13 0 13 0 13 0 13 0 6
35 min -5.295 11 0 1 0 1 0 1 0 1 -4.102 5
36 4 max 0 6 0 6 0 13 0 13 0 13 0 6
37 min -5.295 11 -0.505 1 0 1 0 1 0 1 -3.076 5
38 5 max 0 6 0 6 0 13 0 13 0 13 0 13
39 min -5.295 11 -1.01 1 0 1 0 1 0 1 0 1
40 M5 1 max 6.231 2 13.635 11 0 13 0 13 0 13 38.144 11
41 min 0 6 0 6 0 1 0 1 0 1 -1.97 4
42 2 max 6.231 2 7.072 11 0 13 0 13 0 13 0 6
43 min 0 6 0 6 0 1 0 1 0 1 -9.402 1
44 3 max 6.231 2 0.509 11 0 13 0 13 0 13 0 6
45 min 0 6 -1.741 4 0 1 0 1 0 1 -19.316 11
46 4 max 6.231 2 0 6 0 13 0 13 0 13 5.67 4
47 min 0 6 -6.621 2 0 1 0 1 0 1 -8.054 11
48 5 max 6.231 2 0 6 0 13 0 13 0 13 37.776 2
49 min 0 6 -12.616 11 0 1 0 1 0 1 0 6
50 M6 1 max 14.242 11 3.666 4 0 13 0 13 0 13 38.32 1
51 min 0 6 -0.426 11 0 1 0 1 0 1 -0.564 11
52 2 max 14.088 11 3.666 4 0 13 0 13 0 13 23.823 1
53 min 0 6 -0.426 11 0 1 0 1 0 1 0 6
54 3 max 13.933 11 3.666 4 0 13 0 13 0 13 9.327 1
55 min 0 6 -0.426 11 0 1 0 1 0 1 0 6
56 4 max 12.769 11 6.274 2 0 13 0 13 0 13 0 6
57 min 0 6 0 6 0 1 0 1 0 1 -12.413 2
58 5 max 12.615 11 6.274 2 0 13 0 13 0 13 0 6
59 min 0 6 0 6 0 1 0 1 0 1 -37.776 2
60 M7 1 max 0 6 1.01 13 0 13 0 13 0 13 0 13
61 min -5.295 11 0 6 0 1 0 1 0 1 0 1
62 2 max 0 6 0.505 13 0 13 0 13 0 13 0 6
63 min -5.295 11 0 6 0 1 0 1 0 1 -3.076 5
64 3 max 0 6 0 13 0 13 0 13 0 13 0 6
65 min -5.295 11 0 1 0 1 0 1 0 1 -4.102 5
66 4 max 0 6 0 6 0 13 0 13 0 13 0 6
67 min -5.295 11 -0.505 1 0 1 0 1 0 1 -3.076 5
68 5 max 0 6 0 6 0 13 0 13 0 13 0 13
69 min -5.295 11 -1.01 1 0 1 0 1 0 1 0 1

Envelope Maximum Member Section Forces

Member Axial[k]Loc[ft]LCy Shear[k]Loc[ft]LCz Shear[k]Loc[ft]LCTorque[k-ft]Loc[ft]LCy-y Moment[k-ft]Loc[ft]LCz-z Moment[k-ft]Loc[ft]LC

0 M1 max14.242 0 11 3.931 9.264 1 0 16.1713 0 16.1713 0 16.1713 38.609 0 1
1 min 0 0 6 -4.866 9.43211 0 0 1 0 0 1 0 0 1 -6.403 16.17 4
2 M2 max29.905 0 11 5.204 16.17 1 0 16.1713 0 16.1713 0 16.1713 37.738 0 1
3 min 0 0 6 0 0 5 0 0 1 0 0 1 0 0 1 -30.176 16.17 1
4 M3 max10.64716.25 1 12.616 0 11 0 16.2513 0 16.2513 0 16.2513 44.022 16.25 2
5 min 0 0 6 -13.635 16.2511 0 0 1 0 0 1 0 0 1 -19.395 7.78611

6 M4 max 0 16.25 6 1.01 0 13 0 16.2513 0 16.2513 0 16.2513 0 16.2513
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Envelope Maximum Member Section Forces (Continued)

Member Axial[k]Loc[ft]LCy Shear[k]Loc[ft]LCz Shear[k]Loc[ft]LCTorque[k-ft]Loc[ft]LCy-y Moment[k-ft]Loc[ft]LCz-z Moment[k-ft]Loc[ft]LC

7 min -5.295 0 11 -1.01 16.25 1 0 0 1 0 0 1 0 0 1 -4.102 8.125 5
8 M5 max 6.231 16.25 2 13.635 0 11 0 16.2513 0 16.2513 0 16.2513 38.144 0 11

9 min 0 0 6 -12.616 16.2511 0 0 1 0 0 1 0 0 1 -19.395 8.46411

10 M6 max14.242 0 11 6.274 16.17 2 0 16.1713 0 16.1713 0 16.1713 38.32 0 1
11 min 0 0 6 -0.426 0 11 0 0 1 0 0 1 0 0 1 -37.776 16.17 2
12 M7 max 0 16.25 6 1.01 0 13 0 16.2513 0 16.2513 0 16.2513 0 16.2513

13 min -5.295 0 11 -1.01 16.25 1 0 0 1 0 0 1 0 0 1 -4.102 8.125 5

Envelope Member Section Deflections - Service

Member Sec x [in] LC y [in] LC z [in] LC x Rotate [rad] LC (n) L/y' Ratio LC (n) L/z' Ratio LC

0 M1 1 max 0 13 0 13 0 13 0 13 NC 13 NC 13
1 min 0 1 0 1 0 1 0 1 NC 1 NC 1
2 2 max 0 6 0 6 0 13 0 13 NC 13 NC 13
3 min -0.003 11 -0.057 1 0 1 0 1 3413.563 1 NC 1
4 3 max 0 6 0.003 11 0 13 0 13 NC 13 NC 13
5 min -0.005 11 -0.186 1 0 1 0 1 1045.991 1 NC 1
6 4 max 0 6 0.015 11 0 13 0 13 NC 13 NC 13
7 min -0.008 11 -0.337 4 0 1 0 1 574.95 4 NC 1
8 5 max 0 6 0 6 0 13 0 13 NC 13 NC 13
9 min -0.01 11 -0.489 1 0 1 0 1 396.956 1 NC 1

10 M2 1 max 0 13 0 13 0 13 0 13 NC 13 NC 13
11 min 0 1 0 1 0 1 0 1 NC 1 NC 1
12 2 max 0 6 0 13 0 13 0 13 NC 13 NC 13
13 min -0.006 11 -0.056 1 0 1 0 1 3467.133 1 NC 1
14 3 max 0 6 0 13 0 13 0 13 NC 13 NC 13
15 min -0.011 11 -0.187 1 0 1 0 1 1037.847 1 NC 1
16 4 max 0 6 0 13 0 13 0 13 NC 13 NC 13
17 min -0.016 11 -0.349 1 0 1 0 1 556.324 1 NC 1
18 5 max 0 6 0 13 0 13 0 13 NC 13 NC 13
19 min -0.021 11 -0.482 1 0 1 0 1 402.413 1 NC 1
20 M3 1 max 0.489 1 0 6 0 13 0 13 NC 13 NC 13
21 min 0 6 -0.01 11 0 1 0 1 NC 1 NC 1
22 2 max 0.487 1 0 6 0 13 0 13 NC 6 NC 13
23 min 0 6 -0.16 2 0 1 0 1 1303.09 2 NC 1
24 3 max 0.486 1 0 6 0 13 0 13 NC 6 NC 13
25 min 0 6 -0.221 11 0 1 0 1 950.699 11 NC 1
26 4 max 0.484 1 0 6 0 13 0 13 NC 6 NC 13
27 min 0 6 -0.13 11 0 1 0 1 1758.542 11 NC 1
28 5 max 0.482 1 0 6 0 13 0 13 NC 13 NC 13
29 min 0 5 -0.021 11 0 1 0 1 NC 1 NC 1
30 M4 1 max 0.232 4 0 6 0 13 0 13 NC 13 NC 13
31 min -0.005 11 -0.006 11 0 1 0 1 NC 1 NC 1
32 2 max 0.233 1 0 6 0 13 0 13 NC 6 NC 13
33 min -0.004 11 -0.064 11 0 1 0 1 3492.962 5 NC 1
34 3 max 0.234 1 0 6 0 13 0 13 NC 6 NC 13
35 min -0.003 11 -0.088 11 0 1 0 1 2488.735 11 NC 1
36 4 max 0.235 1 0 6 0 13 0 13 NC 6 NC 13
37 min -0.001 11 -0.067 11 0 1 0 1 3492.962 11 NC 1
38 5 max 0.236 1 0 6 0 13 0 13 NC 13 NC 13
39 min 0 5 -0.013 11 0 1 0 1 NC 1 NC 1
40 M5 1 max 0.482 1 0 6 0 13 0 13 NC 13 NC 13
41 min 0 5 -0.021 11 0 1 0 1 NC 1 NC 1
42 2 max 0.481 1 0 6 0 13 0 13 NC 6 NC 13
43 min -0.001 11 -0.133 2 0 1 0 1 1671.636 2 NC 1
44 3 max 0.48 1 0 6 0 13 0 13 NC 6 NC 13
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Envelope Member Section Deflections - Service (Continued)

Member Sec x [in] LC y [in] LC z [in] LC x Rotate [rad] LC (n) L/y' Ratio LC (n) L/z' Ratio LC

45 min -0.002 11 -0.221 11 0 1 0 1 950.699 11 NC 1
46 4 max 0.48 1 0 6 0 13 0 13 NC 6 NC 13
47 min -0.002 11 -0.144 11 0 1 0 1 1485.876 11 NC 1
48 5 max 0.479 1 0 6 0 13 0 13 NC 13 NC 13
49 min -0.003 11 -0.01 11 0 1 0 1 NC 1 NC 1
50 M6 1 max 0 13 0 13 0 13 0 13 NC 13 NC 13
51 min 0 1 0 1 0 1 0 1 NC 1 NC 1
52 2 max 0 6 0 11 0 13 0 13 NC 13 NC 13
53 min -0.003 11 -0.057 1 0 1 0 1 3418.938 1 NC 1
54 3 max 0 6 0 6 0 13 0 13 NC 13 NC 13
55 min -0.005 11 -0.189 1 0 1 0 1 1027.658 1 NC 1
56 4 max 0 6 0 6 0 13 0 13 NC 13 NC 13
57 min -0.008 11 -0.35 1 0 1 0 1 553.723 1 NC 1
58 5 max 0 6 0.003 11 0 13 0 13 NC 13 NC 13
59 min -0.01 11 -0.479 1 0 1 0 1 405.3 1 NC 1
60 M7 1 max 0.236 1 0 6 0 13 0 13 NC 13 NC 13
61 min 0 5 -0.013 11 0 1 0 1 NC 1 NC 1
62 2 max 0.236 1 0 6 0 13 0 13 NC 6 NC 13
63 min 0 6 -0.067 11 0 1 0 1 3492.962 5 NC 1
64 3 max 0.237 1 0 6 0 13 0 13 NC 6 NC 13
65 min 0 6 -0.088 11 0 1 0 1 2488.735 10 NC 1
66 4 max 0.237 1 0 6 0 13 0 13 NC 6 NC 13
67 min 0 6 -0.064 11 0 1 0 1 3492.962 12 NC 1
68 5 max 0.238 1 0 6 0 13 0 13 NC 13 NC 13
69 min 0 6 -0.006 11 0 1 0 1 NC 1 NC 1

Envelope Beam Deflections

Member Label Span Location [ft] y' [in] (n) L'/y' Ratio LC

0 M3 1 max 12.695 -0.001 NC 4
1 1 min 7.786 -0.206 948 11
2 M4 1 max 16.081 -0.002 NC 4
3 1 min 8.125 -0.078 2488 11
4 M5 1 max 16.081 0.001 NC 2
5 1 min 8.464 -0.206 948 11
6 M7 1 max 16.081 -0.002 NC 4
7 1 min 8.125 -0.078 2488 10

Envelope AISC 15TH (360-16): ASD Member Steel Code Checks

Member Shape Code CheckLoc[ft] LC Shear CheckLoc[ft] Dir LC Pnc/om [k]Pnt/om [k]Mnyy/om [k-ft]Mnzz/om [k-ft] Cb Eqn

0 M1 W14X38 0.419 0 1 0.056 16.17 y 11 209.147 335.329 30.19 95.841 1 H1-1b
1 M2 W14X38 0.437 0 1 0.06 16.17 y 1 209.147 335.329 30.19 95.841 1 H1-1b
2 M3 HSS8X8X8 0.487 16.25 2 0.124 16.25 y 11 299.351 404.192 93.563 93.563 1 H1-1b
3 M4 HSS10X5X4 0.091 8.125 11 0.013 16.25 y 3 105.814 198.503 26.989 52.958 1 H1-1b
4 M5 HSS8X8X8 0.416 0 11 0.124 0 y 11 299.351 404.192 93.563 93.563 1 H1-1b
5 M6 W14X38 0.425 0 1 0.072 16.17 y 2 209.147 335.329 30.19 95.841 1 H1-1b
6 M7 HSS10X5X4 0.091 8.125 11 0.013 16.25 y 3 105.814 198.503 26.989 52.958 1 H1-1b

Warning Log

No Data to Print...
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Node Coordinates

Label X [ft] Y [ft] Z [ft] Detach From Diaphragm

1 N1 0 0 0
2 N2 0 16.17 0
3 N3 15.67 0 0
4 N4 15.67 16.17 0
5 N5 0 11.33 0
6 N6 15.67 11.33 0
7 N7 7.835 5.665 0

Node Boundary Conditions

Node Label X [k/in] Y [k/in] Z [k/in] X Rot [k-ft/rad] Z Rot [k-ft/rad]

1 N2 Reaction Reaction
2 N4 Reaction
3 N1 Reaction Reaction Reaction Reaction
4 N3 Reaction Reaction Reaction

Hot Rolled Steel Properties

Label E [ksi] G [ksi] Nu Therm. Coeff. [1e⁵°F⁻¹] Density [k/ft³] Yield [ksi] Ry Fu [ksi] Rt

1 A992 29000 11154 0.3 0.65 0.49 50 1.1 65 1.1
2 A36 Gr.36 29000 11154 0.3 0.65 0.49 36 1.5 58 1.2
3 A572 Gr.50 29000 11154 0.3 0.65 0.49 50 1.1 65 1.1
4 A500 Gr.B RND 29000 11154 0.3 0.65 0.527 42 1.4 58 1.3
5 A500 Gr.B RECT 29000 11154 0.3 0.65 0.527 46 1.4 58 1.3
6 A500 Gr.C RND 29000 11154 0.3 0.65 0.527 46 1.4 62 1.3
7 A500 Gr.C RECT 29000 11154 0.3 0.65 0.527 50 1.4 62 1.3
8 A53 Gr.B 29000 11154 0.3 0.65 0.49 35 1.6 60 1.2
9 A1085 29000 11154 0.3 0.65 0.49 50 1.4 65 1.3

10 A913 Gr.65 29000 11154 0.3 0.65 0.49 65 1.1 80 1.1

Member Primary Data

Label I Node J Node Section/Shape Type Design List Material Design Rule

1 M1 N1 N2 HSS7X5X8 Column Tube A500 Gr.C RECT Typical
2 M2 N3 N4 HSS7X5X8 Column Tube A500 Gr.C RECT Typical
3 M3 N2 N4 HSS8X8X8 Beam Tube A500 Gr.C RECT Typical
4 M4 N5 N6 W14X22 Beam Wide Flange A992 Typical
5 M5 N5 N3 HSS4X4X4 VBrace Tube A500 Gr.C RECT Typical
6 M6 N1 N7 HSS4X4X4 VBrace Tube A500 Gr.C RECT Typical
7 M7 N7 N6 HSS4X4X4 VBrace Tube A500 Gr.C RECT Typical

Member Advanced Data

Label I Release J Release T/C Only Physical Deflection Ratio Options Seismic DR

1 M1 BenPIN Yes ** NA ** None
2 M2 BenPIN Yes ** NA ** None
3 M3 BenPIN BenPIN Yes Default None
4 M4 BenPIN BenPIN Yes Default None
5 M5 BenPIN BenPIN Euler Buckling Yes ** NA ** None
6 M6 BenPIN BenPIN Euler Buckling Yes ** NA ** None
7 M7 BenPIN BenPIN Euler Buckling Yes ** NA ** None
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Hot Rolled Steel Design Parameters

Label Shape Length [ft] Lb y-y [ft] Lcomp top [ft] K y-y K z-z Cb Channel Conn. a [ft] Function

1 M1 HSS7X5X8 16.17 11.33 1 1 1 N/A N/A Lateral
2 M2 HSS7X5X8 16.17 11.33 1 1 1 N/A N/A Lateral
3 M3 HSS8X8X8 15.67 2 2 1 1 1 N/A N/A Gravity
4 M4 W14X22 15.67 1 1 1 N/A N/A Lateral
5 M5 HSS4X4X4 19.337 9.668 1 1 1 N/A N/A Lateral
6 M6 HSS4X4X4 9.668 1 1 1 N/A N/A Lateral
7 M7 HSS4X4X4 9.668 1 1 1 N/A N/A Lateral

Node Loads and Enforced Displacements (BLC 4 : WL)

Node Label L, D, M Direction Magnitude [(k, k-ft), (in, rad), (k*s²/ft, k*s²*ft)]

1 N2 L X 6.963

Member Distributed Loads (BLC 1 : DL)

Member LabelDirectionStart Magnitude [k/ft, F, ksf, k-ft/ft]End Magnitude [k/ft, F, ksf, k-ft/ft]Start Location [(ft, %)]End Location [(ft, %)]

1 M3 Y -0.648 -0.648 0 %100
2 M4 Y -0.05 -0.05 0 %100

Member Distributed Loads (BLC 2 : RLL)

Member LabelDirectionStart Magnitude [k/ft, F, ksf, k-ft/ft]End Magnitude [k/ft, F, ksf, k-ft/ft]Start Location [(ft, %)]End Location [(ft, %)]

1 M3 Y -0.33 -0.33 0 %100

Member Distributed Loads (BLC 3 : SL)

Member LabelDirectionStart Magnitude [k/ft, F, ksf, k-ft/ft]End Magnitude [k/ft, F, ksf, k-ft/ft]Start Location [(ft, %)]End Location [(ft, %)]

1 M3 Y -0.498 -0.498 0 %100

Basic Load Cases

BLC Description Category Y Gravity Nodal Distributed

1 DL DL -1 2
2 RLL RLL 1
3 SL SL 1
4 WL WL 1

Load Combinations

Description Solve P-Delta BLC Factor BLC Factor BLC Factor BLC Factor BLC Factor

1 ASCE ASD 5 (a) Yes Y DL 1 WL 0.6
2 ASCE ASD 6 (a) Yes Y DL 1 WL 0.45 LL 0.75 LLS 0.75 RLL 0.75
3 ASCE ASD 6 (b) Yes Y DL 1 WL 0.45 LL 0.75 LLS 0.75
4 ASCE ASD 7 Yes Y DL 0.6 WL 0.6
5 Deflection 1 Yes Y DL 1
6 Deflection 2 Yes Y LL 1
7 Deflection 3 Yes Y DL 1 LL 1
8 ASCE ASD 1 Yes Y DL 1
9 ASCE ASD 2 Yes Y DL 1 LL 1 LLS 1

10 ASCE ASD 3 (a) Yes Y DL 1 RLL 1
11 ASCE ASD 3 (b) Yes Y DL 1 SL 1 SLN 1
12 ASCE ASD 4 (a) Yes Y DL 1 LL 0.75 LLS 0.75 RLL 0.75

D053



Company
Designer
Job Number
Model Name

:
:
:
:

PMA
NTE
P24004
XB1

Checked By : __________

3/11/2024
12:44:59 PM

RISA-3D Version 21 [ XB1.r3d ] Page 3

Load Combinations (Continued)

Description Solve P-Delta BLC Factor BLC Factor BLC Factor BLC Factor BLC Factor

13 ASCE ASD 4 (b) Yes Y DL 1 LL 0.75 LLS 0.75 SL 0.75 SLN 0.75

Load Combination Design

Description CD Service Hot Rolled Cold Formed Wood Concrete Masonry Aluminum Stainless Connection

1 ASCE ASD 5 (a) 1.6 Yes Yes Yes Yes Yes Yes Yes Yes Yes
2 ASCE ASD 6 (a) 1.6 Yes Yes Yes Yes Yes Yes Yes Yes Yes
3 ASCE ASD 6 (b) 1.6 Yes Yes Yes Yes Yes Yes Yes Yes Yes
4 ASCE ASD 7 1.6 Yes Yes Yes Yes Yes Yes Yes Yes Yes
5 Deflection 1 Yes Yes Yes Yes Yes Yes Yes Yes Yes
6 Deflection 2 Yes Yes Yes Yes Yes Yes Yes Yes Yes
7 Deflection 3 Yes Yes Yes Yes Yes Yes Yes Yes Yes
8 ASCE ASD 1 0.9 Yes Yes Yes Yes Yes Yes Yes Yes Yes
9 ASCE ASD 2 Yes Yes Yes Yes Yes Yes Yes Yes Yes

10 ASCE ASD 3 (a) 1.25 Yes Yes Yes Yes Yes Yes Yes Yes Yes
11 ASCE ASD 3 (b) 1.15 Yes Yes Yes Yes Yes Yes Yes Yes Yes
12 ASCE ASD 4 (a) 1.25 Yes Yes Yes Yes Yes Yes Yes Yes Yes
13 ASCE ASD 4 (b) 1.15 Yes Yes Yes Yes Yes Yes Yes Yes Yes

Envelope Node Reactions

Node Label X [k] LC Y [k] LC Z [k] LC MX [k-ft] LC MY [k-ft] LC MZ [k-ft] LC

0 N2 max 0 13 0 13 0 13 0 13 0 13 0 6
1 min 0 1 0 1 0 1 0 1 0 1 0 11
2 N4 max 0 13 0 13 0 13 0 13 0 13 0 13
3 min 0 1 0 1 0 1 0 1 0 1 0 1
4 N1 max 0.937 11 10.746 11 0 13 0 13 0 13 0 13
5 min -1.713 4 -0.225 4 0 1 0 1 0 1 0 1
6 N3 max 0 6 12.051 2 0 13 0 13 0 13 0 13
7 min -2.715 1 0 6 0 1 0 1 0 1 0 1
8 Totals: max 0 6 21.491 11 0 13
9 min -4.178 4 0 6 0 1

Envelope Member Section Forces

Member Sec Axial[k] LC y Shear[k] LC z Shear[k] LC Torque[k-ft] LC y-y Moment[k-ft] LC z-z Moment[k-ft] LC

0 M1 1 max 10.01 11 0 6 0 13 0 13 0 13 0 13
1 min 0 6 -0.917 1 0 1 0 1 0 1 0 1
2 2 max 9.866 11 0 6 0 13 0 13 0 13 3.707 1
3 min 0 6 -0.917 1 0 1 0 1 0 1 0 6
4 3 max 9.722 11 0 6 0 13 0 13 0 13 7.414 1
5 min 0 6 -0.917 1 0 1 0 1 0 1 0 6
6 4 max 9.51 11 2.147 1 0 13 0 13 0 13 8.678 1
7 min 0 6 0 6 0 1 0 1 0 1 0 6
8 5 max 9.366 11 2.147 1 0 13 0 13 0 13 0 13
9 min 0 6 0 6 0 1 0 1 0 1 0 1

10 M2 1 max 10.025 11 0.002 11 0 13 0 13 0 13 0 13
11 min 0 6 -0.912 1 0 1 0 1 0 1 0 1
12 2 max 9.881 11 0.002 11 0 13 0 13 0 13 3.688 1
13 min 0 6 -0.912 1 0 1 0 1 0 1 -0.007 11
14 3 max 9.737 11 0.002 11 0 13 0 13 0 13 7.375 1
15 min 0 6 -0.912 1 0 1 0 1 0 1 -0.015 11
16 4 max 9.51 11 2.135 1 0 13 0 13 0 13 8.632 1
17 min 0 6 -0.004 11 0 1 0 1 0 1 -0.017 11
18 5 max 9.366 11 2.135 1 0 13 0 13 0 13 0 13
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Envelope Member Section Forces (Continued)

Member Sec Axial[k] LC y Shear[k] LC z Shear[k] LC Torque[k-ft] LC y-y Moment[k-ft] LC z-z Moment[k-ft] LC

19 min 0 6 -0.004 11 0 1 0 1 0 1 0 1
20 M3 1 max 2.084 4 9.366 11 0 13 0 13 0 13 0 13
21 min -0.004 11 0 6 0 1 0 1 0 1 0 1
22 2 max 2.084 4 4.683 11 0 13 0 13 0 13 0 6
23 min -0.004 11 0 6 0 1 0 1 0 1 -27.519 11
24 3 max 2.084 4 0 13 0 13 0 13 0 13 0 6
25 min -0.004 11 0 1 0 1 0 1 0 1 -36.691 11
26 4 max 2.084 4 0 6 0 13 0 13 0 13 0 6
27 min -0.004 11 -4.683 11 0 1 0 1 0 1 -27.519 11
28 5 max 2.084 4 0 6 0 13 0 13 0 13 0 13
29 min -0.004 11 -9.366 11 0 1 0 1 0 1 0 1
30 M4 1 max 0 6 0.565 13 0 13 0 13 0 13 0 13
31 min -0.743 11 0 6 0 1 0 1 0 1 0 1
32 2 max 0 6 0.282 13 0 13 0 13 0 13 0 6
33 min -0.743 11 0 6 0 1 0 1 0 1 -1.659 1
34 3 max 0 6 0 13 0 13 0 13 0 13 0 6
35 min -0.743 11 0 1 0 1 0 1 0 1 -2.213 1
36 4 max 0 6 0 6 0 13 0 13 0 13 0 6
37 min -0.743 11 -0.282 1 0 1 0 1 0 1 -1.659 1
38 5 max 0 6 0 6 0 13 0 13 0 13 0 13
39 min -0.743 11 -0.565 1 0 1 0 1 0 1 0 1
40 M5 1 max 4.223 1 0.037 1 0 13 0 13 0 13 0 13
41 min 0 6 0 6 0 1 0 1 0 1 0 1
42 2 max 4.258 1 0 6 0 13 0 13 0 13 0 6
43 min 0 6 -0.012 11 0 1 0 1 0 1 -0.06 1
44 3 max 4.434 1 0.06 3 0 13 0 13 0 13 0.117 11
45 min 0 6 -0.06 11 0 1 0 1 0 1 0 6
46 4 max 4.469 1 0.012 11 0 13 0 13 0 13 0 6
47 min 0 6 0 6 0 1 0 1 0 1 -0.06 1
48 5 max 4.504 1 0 6 0 13 0 13 0 13 0 13
49 min 0 6 -0.037 1 0 1 0 1 0 1 0 1
50 M6 1 max 1.189 11 0.048 2 0 13 0 13 0 13 0 13
51 min -3.213 4 0 6 0 1 0 1 0 1 0 1
52 2 max 1.171 11 0.024 2 0 13 0 13 0 13 0 6
53 min -3.223 4 0 6 0 1 0 1 0 1 -0.088 2
54 3 max 1.154 11 0 13 0 13 0 13 0 13 0 6
55 min -3.234 4 0 1 0 1 0 1 0 1 -0.117 2
56 4 max 1.136 11 0 6 0 13 0 13 0 13 0 6
57 min -3.244 4 -0.024 1 0 1 0 1 0 1 -0.088 2
58 5 max 1.119 11 0 6 0 13 0 13 0 13 0 13
59 min -3.255 4 -0.048 1 0 1 0 1 0 1 0 1
60 M7 1 max 0.96 11 0.048 2 0 13 0 13 0 13 0 13
61 min -3.35 4 0 6 0 1 0 1 0 1 0 1
62 2 max 0.942 11 0.024 2 0 13 0 13 0 13 0 6
63 min -3.36 4 0 6 0 1 0 1 0 1 -0.088 2
64 3 max 0.925 11 0 13 0 13 0 13 0 13 0 6
65 min -3.371 4 0 1 0 1 0 1 0 1 -0.117 2
66 4 max 0.907 11 0 6 0 13 0 13 0 13 0 6
67 min -3.381 4 -0.024 1 0 1 0 1 0 1 -0.088 2
68 5 max 0.89 11 0 6 0 13 0 13 0 13 0 13
69 min -3.392 4 -0.048 1 0 1 0 1 0 1 0 1
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Envelope Maximum Member Section Forces

Member Axial[k]Loc[ft]LCy Shear[k]Loc[ft]LCz Shear[k]Loc[ft]LCTorque[k-ft]Loc[ft]LCy-y Moment[k-ft]Loc[ft]LCz-z Moment[k-ft]Loc[ft]LC

0 M1 max 10.01 0 11 2.147 16.17 1 0 16.1713 0 16.1713 0 16.1713 10.349 11.285 1
1 min 0 0 6 -0.917 0 1 0 0 1 0 0 1 0 0 1 0 0 1
2 M2 max10.025 0 11 2.135 16.17 1 0 16.1713 0 16.1713 0 16.1713 10.295 11.285 1
3 min 0 0 6 -0.912 0 1 0 0 1 0 0 1 0 0 1 -0.02 11.28511

4 M3 max 2.084 15.67 4 9.366 0 11 0 15.6713 0 15.6713 0 15.6713 0 15.6713

5 min -0.004 0 11 -9.366 15.6711 0 0 1 0 0 1 0 0 1 -36.691 7.83511

6 M4 max 0 15.67 6 0.565 0 13 0 15.6713 0 15.6713 0 15.6713 0 15.6713

7 min -0.743 0 11 -0.565 15.67 1 0 0 1 0 0 1 0 0 1 -2.213 7.835 1
8 M5 max 4.504 19.337 1 0.06 9.668 3 0 19.33713 0 19.33713 0 19.33713 0.117 9.66811

9 min 0 0 6 -0.06 9.66811 0 0 1 0 0 1 0 0 1 -0.067 15.711 1
10 M6 max 1.189 0 11 0.048 0 2 0 9.66813 0 9.66813 0 9.66813 0 9.66813

11 min -3.255 9.668 4 -0.048 9.668 1 0 0 1 0 0 1 0 0 1 -0.117 4.834 2
12 M7 max 0.96 0 11 0.048 0 2 0 9.66813 0 9.66813 0 9.66813 0 9.66813

13 min -3.392 9.668 4 -0.048 9.668 1 0 0 1 0 0 1 0 0 1 -0.117 4.834 2

Envelope Member Section Deflections - Service

Member Sec x [in] LC y [in] LC z [in] LC x Rotate [rad] LC (n) L/y' Ratio LC (n) L/z' Ratio LC

0 M1 1 max 0 13 0 13 0 13 0 13 NC 13 NC 13
1 min 0 1 0 1 0 1 0 1 NC 1 NC 1
2 2 max 0 6 0.08 1 0 13 0 13 NC 13 NC 13
3 min -0.002 11 0 6 0 1 0 1 2426.114 1 NC 1
4 3 max 0 6 0.085 1 0 13 0 13 NC 13 NC 13
5 min -0.004 11 0 6 0 1 0 1 2269.576 1 NC 1
6 4 max 0 6 0 11 0 13 0 13 NC 13 NC 13
7 min -0.006 11 -0.058 1 0 1 0 1 3344.251 1 NC 1
8 5 max 0 6 0 6 0 13 0 13 NC 13 NC 13
9 min -0.008 11 -0.356 1 0 1 0 1 544.641 1 NC 1

10 M2 1 max 0 13 0 13 0 13 0 13 NC 13 NC 13
11 min 0 1 0 1 0 1 0 1 NC 1 NC 1
12 2 max 0 6 0.079 1 0 13 0 13 NC 13 NC 13
13 min -0.002 11 0 11 0 1 0 1 2445.685 1 NC 1
14 3 max 0 6 0.085 1 0 13 0 13 NC 13 NC 13
15 min -0.004 11 -0.001 11 0 1 0 1 2293.393 1 NC 1
16 4 max 0 6 0 6 0 13 0 13 NC 13 NC 13
17 min -0.006 11 -0.058 1 0 1 0 1 3324.142 1 NC 1
18 5 max 0 6 0 6 0 13 0 13 NC 13 NC 13
19 min -0.008 11 -0.355 1 0 1 0 1 546.175 1 NC 1
20 M3 1 max 0.356 1 0 6 0 13 0 13 NC 13 NC 13
21 min 0 6 -0.008 11 0 1 0 1 NC 1 NC 1
22 2 max 0.356 1 0 6 0 13 0 13 NC 6 NC 13
23 min 0 6 -0.327 11 0 1 0 1 589.928 11 NC 1
24 3 max 0.356 1 0 6 0 13 0 13 NC 6 NC 13
25 min 0 6 -0.456 11 0 1 0 1 420.324 11 NC 1
26 4 max 0.356 1 0 6 0 13 0 13 NC 6 NC 13
27 min 0 6 -0.327 11 0 1 0 1 589.928 11 NC 1
28 5 max 0.355 1 0 6 0 13 0 13 NC 13 NC 13
29 min 0 6 -0.008 11 0 1 0 1 NC 1 NC 1
30 M4 1 max 0.014 4 0 6 0 13 0 13 NC 13 NC 13
31 min 0 11 -0.006 11 0 1 0 1 NC 1 NC 1
32 2 max 0.014 4 0 6 0 13 0 13 NC 13 NC 13
33 min 0 11 -0.021 11 0 1 0 1 NC 1 NC 1
34 3 max 0.015 1 0 6 0 13 0 13 NC 6 NC 13
35 min 0 6 -0.027 11 0 1 0 1 8877.563 2 NC 1
36 4 max 0.015 1 0 6 0 13 0 13 NC 13 NC 13
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Envelope Member Section Deflections - Service (Continued)

Member Sec x [in] LC y [in] LC z [in] LC x Rotate [rad] LC (n) L/y' Ratio LC (n) L/z' Ratio LC

37 min 0 6 -0.021 11 0 1 0 1 NC 1 NC 1
38 5 max 0.015 1 0 6 0 13 0 13 NC 13 NC 13
39 min 0 6 -0.006 11 0 1 0 1 NC 1 NC 1
40 M5 1 max 0.013 1 0.008 4 0 13 0 13 NC 13 NC 13
41 min 0 6 -0.005 11 0 1 0 1 NC 1 NC 1
42 2 max 0.01 1 0.003 4 0 13 0 13 NC 13 NC 13
43 min 0 6 -0.008 11 0 1 0 1 NC 1 NC 1
44 3 max 0.007 1 0.003 4 0 13 0 13 NC 13 NC 13
45 min 0 6 -0.002 11 0 1 0 1 NC 1 NC 1
46 4 max 0.003 1 0 6 0 13 0 13 NC 13 NC 13
47 min 0 6 -0.005 11 0 1 0 1 NC 1 NC 1
48 5 max 0 13 0 13 0 13 0 13 NC 13 NC 13
49 min 0 1 0 1 0 1 0 1 NC 1 NC 1
50 M6 1 max 0 13 0 13 0 13 0 13 NC 13 NC 13
51 min 0 1 0 1 0 1 0 1 NC 1 NC 1
52 2 max 0.001 4 0 6 0 13 0 13 NC 13 NC 13
53 min 0 11 -0.009 1 0 1 0 1 NC 1 NC 1
54 3 max 0.002 4 0 6 0 13 0 13 NC 13 NC 13
55 min -0.001 11 -0.014 1 0 1 0 1 NC 1 NC 1
56 4 max 0.004 4 0 6 0 13 0 13 NC 13 NC 13
57 min -0.001 11 -0.012 1 0 1 0 1 NC 1 NC 1
58 5 max 0.005 4 0 6 0 13 0 13 NC 13 NC 13
59 min -0.002 11 -0.006 1 0 1 0 1 NC 1 NC 1
60 M7 1 max 0.005 4 0 6 0 13 0 13 NC 13 NC 13
61 min -0.002 11 -0.006 1 0 1 0 1 NC 1 NC 1
62 2 max 0.006 4 0 6 0 13 0 13 NC 13 NC 13
63 min -0.002 11 -0.015 1 0 1 0 1 NC 1 NC 1
64 3 max 0.007 4 0 6 0 13 0 13 NC 13 NC 13
65 min -0.002 11 -0.02 1 0 1 0 1 NC 1 NC 1
66 4 max 0.009 4 0 6 0 13 0 13 NC 13 NC 13
67 min -0.003 11 -0.019 1 0 1 0 1 NC 1 NC 1
68 5 max 0.01 4 0 6 0 13 0 13 NC 13 NC 13
69 min -0.003 11 -0.013 1 0 1 0 1 NC 1 NC 1

Envelope Beam Deflections

Member Label Span Location [ft] y' [in] (n) L'/y' Ratio LC

0 M3 1 max 15.507 -0.005 NC 4
1 1 min 7.835 -0.447 420 11
2 M4 1 max 0.49 -0.001 NC 4
3 1 min 7.835 -0.021 8877 2

Warning Log

No Data to Print...

Envelope AISC 15TH (360-16): ASD Member Steel Code Checks

Member Shape Code Check Loc[ft] LC Shear Check Loc[ft] Dir LC Pnc/om [k]Pnt/om [k]Mnyy/om [k-ft]Mnzz/om [k-ft] Cb Eqn

0 M1 HSS7X5X8 0.201 11.454 1 0.023 16.17 y 1 187.348 291.617 43.164 54.563 1 H1-1b
1 M2 HSS7X5X8 0.21 11.285 1 0.023 16.17 y 1 187.348 291.617 43.164 54.563 1 H1-1b
2 M3 HSS8X8X8 0.392 7.835 11 0.085 15.67 y 11 305.72 404.192 93.563 93.563 1 H1-1b
3 M4 W14X22 0.086 7.835 11 0.009 15.67 y 13 29.756 194.311 10.953 26.209 1 H1-1b
4 M5 HSS4X4X4 0 19.337 13 0.002 9.668 y 11 21.774 100.898 11.702 11.702 1 H1-1a
5 M6 HSS4X4X4 0.032 9.668 4 0.002 9.668 y 11 65.948 100.898 11.702 11.702 1 H1-1b*
6 M7 HSS4X4X4 0.034 9.668 4 0.002 9.668 y 1 65.948 100.898 11.702 11.702 1 H1-1b*
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Node Coordinates

Label X [ft] Y [ft] Z [ft] Detach From Diaphragm

1 N1 0 0 0
2 N2 0 16.17 0
3 N3 17.67 0 0
4 N4 17.67 16.17 0
5 N5 8.835 8.085 0

Node Boundary Conditions

Node Label X [k/in] Y [k/in] Z [k/in] Y Rot [k-ft/rad] Z Rot [k-ft/rad]

1 N4 Reaction
2 N2 Reaction Reaction
3 N5 Reaction
4 N1 Reaction Reaction Reaction
5 N3 Reaction Reaction Reaction

Member Primary Data

Label I Node J Node Section/Shape Type Design List Material Design Rule

1 M1 N1 N2 HSS5X5X4 Column Tube A500 Gr.C RECT Typical
2 M2 N3 N4 HSS5X5X4 Column Tube A500 Gr.C RECT Typical
3 M3 N2 N4 W16X26 Beam Wide Flange A992 Typical
4 M5 N4 N1 HSS4X4X4 VBrace Tube A500 Gr.C RECT Typical
5 M6 N2 N5 HSS4X4X4 VBrace Tube A500 Gr.C RECT Typical
6 M7 N5 N3 HSS4X4X4 VBrace Tube A500 Gr.C RECT Typical

Member Advanced Data

Label I Release J Release T/C Only Physical Deflection Ratio Options Seismic DR

1 M1 BenPIN Yes ** NA ** None
2 M2 BenPIN Yes ** NA ** None
3 M3 BenPIN BenPIN Yes Default None
4 M5 BenPIN BenPIN Euler Buckling Yes ** NA ** None
5 M6 BenPIN BenPIN Euler Buckling Yes ** NA ** None
6 M7 BenPIN BenPIN Euler Buckling Yes ** NA ** None

Hot Rolled Steel Design Parameters

Label Shape Length [ft] Lb y-y [ft] Lcomp top [ft] K y-y K z-z Cb Channel Conn. a [ft] Function

1 M1 HSS5X5X4 16.17 1 1 1 N/A N/A Lateral
2 M2 HSS5X5X4 16.17 1 1 1 N/A N/A Lateral
3 M3 W16X26 17.67 2 2 1 1 1 N/A N/A Lateral
4 M5 HSS4X4X4 23.952 13.01 1 1 1 N/A N/A Lateral
5 M6 HSS4X4X4 11.976 1 1 1 N/A N/A Lateral
6 M7 HSS4X4X4 11.976 1 1 1 N/A N/A Lateral

Design Size and Code Check Parameters

Label Max Axial/Bending Chk Max Shear Chk

1 Typical 1 1
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Concrete Rebar Parameters

LabelOptimize Rebar ?Min Flex BarMax Flex BarShear BarLegs per StirrupTop (Column) Cover [in]Bottom Cover [in]Side Cover [in]Top/Bottom BarsAdd'l Side BarsShear Bar Spacing [in]

1 Typical Optimize #6 #10 #4 2 1.5 1.5 1.5 2 1 12

Deflection Design

Label LC Ratio LC Ratio LC Ratio

1 Typical 1 240 2 360 3 240

Node Loads and Enforced Displacements (BLC 4 : WL)

Node Label L, D, M Direction Magnitude [(k, k-ft), (in, rad), (k*s²/ft, k*s²*ft)]

1 N2 L X 28.363

Member Distributed Loads (BLC 1 : DL)

Member LabelDirectionStart Magnitude [k/ft, F, ksf, k-ft/ft]End Magnitude [k/ft, F, ksf, k-ft/ft]Start Location [(ft, %)]End Location [(ft, %)]

1 M3 Y -0.648 -0.648 0 %100

Member Distributed Loads (BLC 2 : RLL)

Member LabelDirectionStart Magnitude [k/ft, F, ksf, k-ft/ft]End Magnitude [k/ft, F, ksf, k-ft/ft]Start Location [(ft, %)]End Location [(ft, %)]

1 M3 Y -0.33 -0.33 0 %100

Member Distributed Loads (BLC 3 : SL)

Member LabelDirectionStart Magnitude [k/ft, F, ksf, k-ft/ft]End Magnitude [k/ft, F, ksf, k-ft/ft]Start Location [(ft, %)]End Location [(ft, %)]

1 M3 Y -0.498 -0.498 0 %100

Basic Load Cases

BLC Description Category Y Gravity Nodal Distributed

1 DL DL -1 1
2 RLL RLL 1
3 SL SL 1
4 WL WL 1

Load Combinations

Description Solve P-Delta BLC Factor BLC Factor BLC Factor BLC Factor BLC Factor

1 ASCE ASD 5 (a) Yes Y DL 1 WL 0.6
2 ASCE ASD 6 (a) Yes Y DL 1 WL 0.45 LL 0.75 LLS 0.75 RLL 0.75
3 ASCE ASD 6 (b) Yes Y DL 1 WL 0.45 LL 0.75 LLS 0.75
4 ASCE ASD 7 Yes Y DL 0.6 WL 0.6
5 Deflection 1 Yes Y DL 1
6 Deflection 2 Yes Y LL 1
7 Deflection 3 Yes Y DL 1 LL 1
8 ASCE ASD 1 Yes Y DL 1
9 ASCE ASD 2 Yes Y DL 1 LL 1 LLS 1

10 ASCE ASD 3 (a) Yes Y DL 1 RLL 1
11 ASCE ASD 3 (b) Yes Y DL 1 SL 1 SLN 1
12 ASCE ASD 4 (a) Yes Y DL 1 LL 0.75 LLS 0.75 RLL 0.75
13 ASCE ASD 4 (b) Yes Y DL 1 LL 0.75 LLS 0.75 SL 0.75 SLN 0.75
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Load Combination Design

Description CD Service Hot Rolled Cold Formed Wood Concrete Masonry Aluminum Stainless Connection

1 ASCE ASD 5 (a) 1.6 Yes Yes Yes Yes Yes Yes Yes Yes Yes
2 ASCE ASD 6 (a) 1.6 Yes Yes Yes Yes Yes Yes Yes Yes Yes
3 ASCE ASD 6 (b) 1.6 Yes Yes Yes Yes Yes Yes Yes Yes Yes
4 ASCE ASD 7 1.6 Yes Yes Yes Yes Yes Yes Yes Yes Yes
5 Deflection 1 Yes Yes Yes Yes Yes Yes Yes Yes Yes
6 Deflection 2 Yes Yes Yes Yes Yes Yes Yes Yes Yes
7 Deflection 3 Yes Yes Yes Yes Yes Yes Yes Yes Yes
8 ASCE ASD 1 0.9 Yes Yes Yes Yes Yes Yes Yes Yes Yes
9 ASCE ASD 2 Yes Yes Yes Yes Yes Yes Yes Yes Yes

10 ASCE ASD 3 (a) 1.25 Yes Yes Yes Yes Yes Yes Yes Yes Yes
11 ASCE ASD 3 (b) 1.15 Yes Yes Yes Yes Yes Yes Yes Yes Yes
12 ASCE ASD 4 (a) 1.25 Yes Yes Yes Yes Yes Yes Yes Yes Yes
13 ASCE ASD 4 (b) 1.15 Yes Yes Yes Yes Yes Yes Yes Yes Yes

Envelope Node Reactions

Node Label X [k] LC Y [k] LC Z [k] LC MX [k-ft] LC MY [k-ft] LC MZ [k-ft] LC

0 N4 max 0 13 0 13 0 13 0 13 0 13 0 1
1 min 0 1 0 1 0 1 0 1 0 1 0 6
2 N2 max 0 13 0 13 0 13 0 13 0 13 0 4
3 min 0 1 0 1 0 1 0 1 0 1 0 11
4 N5 max 0 13 0 13 0 13 0 13 0 13 0 13
5 min 0 1 0 1 0 1 0 1 0 1 0 1
6 N1 max 2.204 11 10.906 11 0 13 0 13 0 13 0 13
7 min -7.15 4 -11.675 4 0 1 0 1 0 1 0 1
8 N3 max 0 6 22.086 1 0 13 0 13 0 13 0 13
9 min -10.4 1 0 6 0 1 0 1 0 1 0 1

10 Totals: max 0 12 21.811 11 0 13
11 min -17.018 1 0 6 0 1

Envelope Node Displacements

Node Label X [in] LC Y [in] LC Z [in] LC X Rotation [rad] LC Y Rotation [rad] LC Z Rotation [rad] LC

0 N1 max 0 4 0 4 0 13 0 13 0 13 6.289e-6 11
1 min 0 11 0 11 0 1 0 1 0 1 -3.899e-4 4
2 N2 max 0.076 4 0.01 4 0 13 0 13 0 13 0 11
3 min -0.001 11 -0.017 11 0 1 0 1 0 1 0 4
4 N3 max 0 1 0 6 0 13 0 13 0 13 0 6
5 min 0 6 0 1 0 1 0 1 0 1 -3.468e-4 1
6 N4 max 0.067 1 0 6 0 13 0 13 0 13 0 6
7 min 0 6 -0.024 1 0 1 0 1 0 1 0 1
8 N5 max 0.029 1 0 6 0 13 0 13 0 13 0 6
9 min 0 6 -0.008 11 0 1 0 1 0 1 -2.198e-4 1

Envelope Member Section Deflections - Service

Member Sec x [in] LC y [in] LC z [in] LC x Rotate [rad] LC (n) L/y' Ratio LC (n) L/z' Ratio LC

0 M1 1 max 0 13 0 13 0 13 0 13 NC 13 NC 13
1 min 0 1 0 1 0 1 0 1 NC 1 NC 1
2 2 max 0.003 4 0 11 0 13 0 13 NC 13 NC 13
3 min -0.004 11 -0.019 4 0 1 0 1 NC 1 NC 1
4 3 max 0.005 4 0.001 11 0 13 0 13 NC 13 NC 13
5 min -0.008 11 -0.038 4 0 1 0 1 NC 1 NC 1
6 4 max 0.008 4 0.001 11 0 13 0 13 NC 13 NC 13
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Envelope Member Section Deflections - Service (Continued)

Member Sec x [in] LC y [in] LC z [in] LC x Rotate [rad] LC (n) L/y' Ratio LC (n) L/z' Ratio LC

7 min -0.013 11 -0.057 4 0 1 0 1 NC 1 NC 1
8 5 max 0.01 4 0.001 11 0 13 0 13 NC 13 NC 13
9 min -0.017 11 -0.076 4 0 1 0 1 NC 1 NC 1

10 M2 1 max 0 13 0 13 0 13 0 13 NC 13 NC 13
11 min 0 1 0 1 0 1 0 1 NC 1 NC 1
12 2 max 0 6 0 6 0 13 0 13 NC 13 NC 13
13 min -0.006 1 -0.017 1 0 1 0 1 NC 1 NC 1
14 3 max 0 6 0 6 0 13 0 13 NC 13 NC 13
15 min -0.012 1 -0.034 1 0 1 0 1 NC 1 NC 1
16 4 max 0 6 0 6 0 13 0 13 NC 13 NC 13
17 min -0.018 1 -0.05 1 0 1 0 1 NC 1 NC 1
18 5 max 0 6 0 6 0 13 0 13 NC 13 NC 13
19 min -0.024 1 -0.067 1 0 1 0 1 NC 1 NC 1
20 M3 1 max 0.076 4 0.01 4 0 13 0 13 NC 13 NC 13
21 min -0.001 11 -0.017 11 0 1 0 1 NC 1 NC 1
22 2 max 0.074 4 0 6 0 13 0 13 NC 6 NC 13
23 min -0.001 11 -0.279 11 0 1 0 1 808.317 11 NC 1
24 3 max 0.071 1 0 6 0 13 0 13 NC 6 NC 13
25 min 0 11 -0.385 11 0 1 0 1 575.926 11 NC 1
26 4 max 0.069 1 0 6 0 13 0 13 NC 6 NC 13
27 min 0 6 -0.279 11 0 1 0 1 808.317 11 NC 1
28 5 max 0.067 1 0 6 0 13 0 13 NC 13 NC 13
29 min 0 6 -0.024 1 0 1 0 1 NC 1 NC 1
30 M5 1 max 0.011 11 0 6 0 13 0 13 NC 13 NC 13
31 min -0.036 4 -0.063 1 0 1 0 1 NC 1 NC 1
32 2 max 0.008 11 0 6 0 13 0 13 NC 13 NC 13
33 min -0.027 4 -0.052 1 0 1 0 1 NC 1 NC 1
34 3 max 0.005 11 0 6 0 13 0 13 NC 13 NC 13
35 min -0.018 4 -0.025 1 0 1 0 1 NC 1 NC 1
36 4 max 0.003 11 0 6 0 13 0 13 NC 13 NC 13
37 min -0.009 4 -0.02 1 0 1 0 1 NC 1 NC 1
38 5 max 0 13 0 13 0 13 0 13 NC 13 NC 13
39 min 0 1 0 1 0 1 0 1 NC 1 NC 1
40 M6 1 max 0.051 1 0.059 4 0 13 0 13 NC 13 NC 13
41 min 0 6 -0.013 11 0 1 0 1 NC 1 NC 1
42 2 max 0.045 1 0.038 4 0 13 0 13 NC 6 NC 13
43 min 0 6 -0.028 11 0 1 0 1 8667.397 3 NC 1
44 3 max 0.039 1 0.023 4 0 13 0 13 NC 6 NC 13
45 min 0 6 -0.033 11 0 1 0 1 6175.52 3 NC 1
46 4 max 0.032 1 0.016 4 0 13 0 13 NC 6 NC 13
47 min 0 6 -0.024 11 0 1 0 1 8667.397 3 NC 1
48 5 max 0.026 1 0.016 4 0 13 0 13 NC 13 NC 13
49 min 0 6 -0.006 11 0 1 0 1 NC 1 NC 1
50 M7 1 max 0.026 1 0.016 4 0 13 0 13 NC 13 NC 13
51 min 0 6 -0.006 11 0 1 0 1 NC 1 NC 1
52 2 max 0.019 1 0.002 4 0 13 0 13 NC 6 NC 13
53 min 0 6 -0.021 11 0 1 0 1 8667.397 1 NC 1
54 3 max 0.013 1 0 6 0 13 0 13 NC 6 NC 13
55 min 0 6 -0.026 11 0 1 0 1 6175.52 1 NC 1
56 4 max 0.006 1 0 6 0 13 0 13 NC 6 NC 13
57 min 0 6 -0.018 11 0 1 0 1 8667.397 1 NC 1
58 5 max 0 13 0 13 0 13 0 13 NC 13 NC 13
59 min 0 1 0 1 0 1 0 1 NC 1 NC 1
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Envelope Beam Deflections

Member Label Span Location [ft] y' [in] (n) L'/y' Ratio LC

0 M3 1 max 17.486 -0.004 NC 4
1 1 min 8.835 -0.368 576 11

Envelope AISC 15TH (360-16): ASD Member Steel Code Checks

Member Shape Code Check Loc[ft] LC Shear Check Loc[ft] Dir LC Pnc/om [k]Pnt/om [k]Mnyy/om [k-ft]Mnzz/om [k-ft] Cb Eqn

0 M1 HSS5X5X4 0.144 0 11 0 16.17 y 13 61.433 128.743 18.987 18.987 1 H1-1b*
1 M2 HSS5X5X4 0.203 0 1 0 16.17 y 13 61.433 128.743 18.987 18.987 1 H1-1a*
2 M3 W16X26 0.419 8.835 11 0.147 17.67 y 11 84.653 229.94 13.673 110.279 1 H1-1b
3 M5 HSS4X4X4 0.098 0 4 0.003 11.976 y 1 14.192 100.898 11.702 11.702 1 H1-1b*
4 M6 HSS4X4X4 0 11.976 13 0.002 11.976 y 1 52.545 100.898 11.702 11.702 1 H1-1a
5 M7 HSS4X4X4 0 11.976 13 0.002 11.976 y 3 52.545 100.898 11.702 11.702 1 H1-1a

Envelope Member Section Forces

Member Sec Axial[k] LC y Shear[k] LC z Shear[k] LC Torque[k-ft] LC y-y Moment[k-ft] LC z-z Moment[k-ft] LC

0 M1 1 max 8.833 11 0 13 0 13 0 13 0 13 0 13
1 min -5.17 4 0 1 0 1 0 1 0 1 0 1
2 2 max 8.77 11 0 13 0 13 0 13 0 13 0 13
3 min -5.208 4 0 1 0 1 0 1 0 1 0 1
4 3 max 8.706 11 0 13 0 13 0 13 0 13 0 13
5 min -5.246 4 0 1 0 1 0 1 0 1 0 1
6 4 max 8.643 11 0 13 0 13 0 13 0 13 0 13
7 min -5.284 4 0 1 0 1 0 1 0 1 0 1
8 5 max 8.579 11 0 13 0 13 0 13 0 13 0 13
9 min -5.322 4 0 1 0 1 0 1 0 1 0 1

10 M2 1 max 12.486 1 0 13 0 13 0 13 0 13 0 13
11 min 0 6 0 1 0 1 0 1 0 1 0 1
12 2 max 12.422 1 0 13 0 13 0 13 0 13 0 13
13 min 0 6 0 1 0 1 0 1 0 1 0 1
14 3 max 12.359 1 0 13 0 13 0 13 0 13 0 13
15 min 0 6 0 1 0 1 0 1 0 1 0 1
16 4 max 12.295 1 0 13 0 13 0 13 0 13 0 13
17 min 0 6 0 1 0 1 0 1 0 1 0 1
18 5 max 12.231 1 0 13 0 13 0 13 0 13 0 13
19 min 0 6 0 1 0 1 0 1 0 1 0 1
20 M3 1 max 7.256 4 10.356 11 0 13 0 13 0 13 0 13
21 min -2.023 11 0 6 0 1 0 1 0 1 0 1
22 2 max 7.256 4 5.178 11 0 13 0 13 0 13 0 6
23 min -2.023 11 0 6 0 1 0 1 0 1 -34.31 11
24 3 max 7.256 4 0 13 0 13 0 13 0 13 0 6
25 min -2.023 11 0 1 0 1 0 1 0 1 -45.747 11
26 4 max 7.256 4 0 6 0 13 0 13 0 13 0 6
27 min -2.023 11 -5.178 11 0 1 0 1 0 1 -34.31 11
28 5 max 7.256 4 0 6 0 13 0 13 0 13 0 13
29 min -2.023 11 -10.356 11 0 1 0 1 0 1 0 1
30 M5 1 max 2.704 11 0.041 9 0 13 0 13 0 13 0 13
31 min -9.861 4 0 6 0 1 0 1 0 1 0 1
32 2 max 2.754 11 0 6 0 13 0 13 0 13 0 6
33 min -9.831 4 -0.015 1 0 1 0 1 0 1 -0.081 5
34 3 max 2.926 11 0.069 1 0 13 0 13 0 13 0.178 1
35 min -9.801 4 0 6 0 1 0 1 0 1 0 6
36 4 max 2.975 11 0.015 1 0 13 0 13 0 13 0 6
37 min -9.694 4 0 6 0 1 0 1 0 1 -0.081 5
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Envelope Member Section Forces (Continued)

Member Sec Axial[k] LC y Shear[k] LC z Shear[k] LC Torque[k-ft] LC y-y Moment[k-ft] LC z-z Moment[k-ft] LC

38 5 max 3.025 11 0 6 0 13 0 13 0 13 0 13
39 min -9.664 4 -0.041 5 0 1 0 1 0 1 0 1
40 M6 1 max 13.809 1 0.054 3 0 13 0 13 0 13 0 13
41 min 0 6 0 6 0 1 0 1 0 1 0 1
42 2 max 13.834 1 0.027 3 0 13 0 13 0 13 0 6
43 min 0 6 0 6 0 1 0 1 0 1 -0.122 3
44 3 max 13.859 1 0 13 0 13 0 13 0 13 0 6
45 min 0 6 0 1 0 1 0 1 0 1 -0.163 3
46 4 max 13.884 1 0 6 0 13 0 13 0 13 0 6
47 min 0 6 -0.027 1 0 1 0 1 0 1 -0.122 3
48 5 max 13.909 1 0 6 0 13 0 13 0 13 0 13
49 min 0 6 -0.054 1 0 1 0 1 0 1 0 1
50 M7 1 max 14.059 1 0.054 1 0 13 0 13 0 13 0 13
51 min 0 6 0 6 0 1 0 1 0 1 0 1
52 2 max 14.084 1 0.027 1 0 13 0 13 0 13 0 6
53 min 0 6 0 6 0 1 0 1 0 1 -0.122 1
54 3 max 14.109 1 0 13 0 13 0 13 0 13 0 6
55 min 0 6 0 1 0 1 0 1 0 1 -0.163 1
56 4 max 14.134 1 0 6 0 13 0 13 0 13 0 6
57 min 0 6 -0.027 2 0 1 0 1 0 1 -0.122 1
58 5 max 14.159 1 0 6 0 13 0 13 0 13 0 13
59 min 0 6 -0.054 2 0 1 0 1 0 1 0 1

Envelope Maximum Member Section Forces

Member Axial[k]Loc[ft]LCy Shear[k]Loc[ft]LCz Shear[k]Loc[ft]LCTorque[k-ft]Loc[ft]LCy-y Moment[k-ft]Loc[ft]LCz-z Moment[k-ft]Loc[ft]LC

0 M1 max 8.833 0 11 0 16.1713 0 16.1713 0 16.1713 0 16.1713 0 16.1713

1 min -5.322 16.17 4 0 0 1 0 0 1 0 0 1 0 0 1 0 0 1
2 M2 max12.486 0 1 0 16.1713 0 16.1713 0 16.1713 0 16.1713 0 16.1713

3 min 0 0 6 0 0 1 0 0 1 0 0 1 0 0 1 0 0 1
4 M3 max 7.256 17.67 4 10.356 0 11 0 17.6713 0 17.6713 0 17.6713 0 17.6713

5 min -2.023 0 11 -10.356 17.6711 0 0 1 0 0 1 0 0 1 -45.747 8.83511
6 M5 max 3.025 23.95211 0.069 11.976 1 0 23.95213 0 23.95213 0 23.95213 0.178 11.976 1
7 min -9.861 0 4 -0.067 11.726 1 0 0 1 0 0 1 0 0 1 -0.092 19.461 5
8 M6 max13.90911.976 1 0.054 0 3 0 11.97613 0 11.97613 0 11.97613 0 11.97613

9 min 0 0 6 -0.054 11.976 1 0 0 1 0 0 1 0 0 1 -0.163 5.988 3
10 M7 max14.15911.976 1 0.054 0 1 0 11.97613 0 11.97613 0 11.97613 0 11.97613

11 min 0 0 6 -0.054 11.976 2 0 0 1 0 0 1 0 0 1 -0.163 5.988 1

Hot Rolled Steel Properties

Label E [ksi] G [ksi] Nu Therm. Coeff. [1e⁵°F⁻¹] Density [k/ft³] Yield [ksi] Ry Fu [ksi] Rt

1 A992 29000 11154 0.3 0.65 0.49 50 1.1 65 1.1
2 A36 Gr.36 29000 11154 0.3 0.65 0.49 36 1.5 58 1.2
3 A572 Gr.50 29000 11154 0.3 0.65 0.49 50 1.1 65 1.1
4 A500 Gr.B RND 29000 11154 0.3 0.65 0.527 42 1.4 58 1.3
5 A500 Gr.B RECT 29000 11154 0.3 0.65 0.527 46 1.4 58 1.3
6 A500 Gr.C RND 29000 11154 0.3 0.65 0.527 46 1.4 62 1.3
7 A500 Gr.C RECT 29000 11154 0.3 0.65 0.527 50 1.4 62 1.3
8 A53 Gr.B 29000 11154 0.3 0.65 0.49 35 1.6 60 1.2
9 A1085 29000 11154 0.3 0.65 0.49 50 1.4 65 1.3

10 A913 Gr.65 29000 11154 0.3 0.65 0.49 65 1.1 80 1.1
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Column design for concentrated forces based on AISC 13th Ed., 

Steel Design Guide Series 13  (G13)

End Plate design based on AISC 13th Ed., Steel Design Guide

Series 4 (2nd Edition)  (G4)

Distance from Column End to Top of Beam, Lc-b = 6 in

Section Properties

Beam: W16X31 bf = 5.53 tfb = 0.44 db = 15.9 K1 = 0.75

Fyb = 50 ksi twb = 0.275 g  = 3.5 Zx = 54 K = 0.842

Fub = 65 ksi  

Column: W14X38 bf = 6.77 tfc = 0.515 dc = 14.1 T = 11.625

Fyc = 50 ksi twc = 0.31 K = 0.915 K1 = 0.8125 g = 3.5

Fuc = 65 ksi A = 11.2

Basic LRFD Load Combinations (ASCE 7-05, SECTION 2.3.2)

Axial Load in Beam (kips) Moment at Beam End (k-ft) Shear in Beam (kips) Axial Compression in Column (kips)
15.44 30.43 5.68 15.9

Extended End Plate Properties:

Fyp = 36 ksi Fup = 58 ksi

Bolt Properties: Bolt Type = A325N

Ft = 90 ksi Fv = 48 ksi

Stiffener and Doubler Plate Properties :

Fy = 36 ksi Fu = 58 ksi

Flange Forces and Panel Zone Shear Forces :

Force at Each Flange

Ffu = Mu/(d-tf) + Pu/2 = 31.34 kips (Eq. 2.1-1   G13)

Panel Zone Web Shear Force

Vuf = Fuf = 31.34 kips (Eq. 2.1-5   G13)

** Note :  Story Shear is Neglected **

4 Bolt Unstiffened End Plate Moment Design -- Ordinary Moment Frames Only  (LRFD)
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End Plate Design (End Plate Design based on AISC 13th Edition (LRFD), Design Guide 4)

Connection Design Moment

Mu = 365.2 kip-in

F Mp = 0.9 Fy Zx = 2430.0 kip-in BEAM IS ADEQUATE (Eq. 3-1  G4)

Moment at Face of Column:

410.3 kip-in

Using a Four - Bolt Unstiffened Extended End Plate

End Plate Geometry :

bp = bf +1 = 6.5 in USE  bp = 6.75 in

g = 3.5 in de = 2.5 in

pfi = 2.5 in pfo = 2.5 in

*** NOTE : Bolt Edge Distances May Need to Be Altered if Larger than 1" Bolts or if Space Needed for Larger Fillet Welds **

h0 = d + pfo -tf/2 = 18.18 in h1 = d - tf - pfi - tf/2 = 12.74 in

Determine Bolt Diameter

db,req'd = [(2 Muc)/(p F Ft (h0 + h1))]
0.5

 = 0.35 in (Eq. 3.5  G4)
F = 0.75

TRY 3/4 " F Bolts

Bolt Tensile Strength

Pt = Ft Ab = 39.76 kips (Eq. 3.9  G4)

F Mnp = F 2Pt (h0 + h1) = 1844.11 kip-in Bolt Size O.K.

F = 0.75 Muc = 410.32 kip-in (Eq. 3.7  G4)

Determine the Required End Plate Thickness

End Plate Yield Line Mechanism Parameter

s = 1/2 (bp g)
0.5

 = 2.43 in  (Table 3.1  G4)

Pfi = s

Yp = bp/2 [h1 (1/pf1 + 1/s) + h0 (1/pfo) - 1/2] + 2/g [h1 (pf1 + s)] = 93.63 in  (Table 3.1  G4)

Required End Plate Thickness

tp,reqd = [(1.11 F Mnp)/(Fb Fyp Yp)] 
0.5

 = 0.821 in (3.10  G4)

F = 0.75 Fb = 0.90 USE 7/8 " Plate

Check Shear Yielding of Extended Portion of End Plate

FRn = 0.9 (0.6 Fyp) tp bp = 114.818 kips O.K. (3.12  G4)

Ffu/2 = 15.670 kips

Check Shear Rupture of Extended Portion of End Plate

An = [bp - 2(db +1/8)] tp = 4.4 in
2

(3.14  G4)

FRn = 0.75 (0.6 Fup) An  = 114.2 kips O.K. (3.13  G4)

Ffu/2 = 15.670 kips

Length of End Plate

Lp = d + 2pfo + 2de = 26.00 in

4 Bolt Unstiffened End Plate Moment Design -- Ordinary Moment Frames Only  (LRFD)

Muc = Mu + VuLp =
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COLUMN STIFFENERS (Column Check and Stiffenener design based on AISC 13th Edition (LRFD), Design Guide 13)  

Axial Compression in Column

Pu = 15.9 kips

Panel Zone Web Shear Force

Vuf = Puf = Ffu = 31.34 kips

Axial Strength of Column

Py = FyA = 560.0 kips O.K.

Magnitude of Axial Load in Column

Pu/Py = 0.03

Web Panel Zone Shear Strength (Eq 2.2-1 or 2.2-2  G13)

Pu < 0.4Py,  FRv = 0.9*0.6Fycdctw = 118.0 kips O.K.

Pu > 0.4Py,  FRv = 0.9*0.6Fycdctw*(1.4 - Pu/Py) = N/A kips

Design Strength of Flange and Web to Resist the Flange Forces in Tension:

Local Flange Bending: (Eq. 2.2-9  G13)

bs = 2.5(2pf + tfb) = 13.60 in Ct = 1.00

pe = g/2 - db/4 - k1 = 0.75 in

am = 1.36(pe/db)
1/4

 = 1.36

FRn = 0.9(bs/ampe) tfc
2
 Fyc Ct = 159.14 kips

Puf = Mu/(d-tf) + Pu/2 = 31.34 kips Flange Yielding O.K.

Local Web Yielding: (Eq. 2.2-11) Ct = 0.50

N= 0.44

FRn = 1.0 [Ct (6k + 2tp) + N] Fyctwc = 62.93 kips

Puf = Mu/(d-tf) + Pu/2 = 31.34 kips Web Yielding O.K.

Design Strength of Flange and Web to Resist the Flange Forces in Compression:

Compression Buckling of the Web:

Limit State Does Not Apply Because There is a Moment Connection to One Flange Only

Local Web Yielding: (Eq. 2.2-11)

See Above Calculations  (Same as Forces in Tension)

Web Crippling (Eq. 2.2-12) Ct = 0.50

N = tfb + 2w + 2tp = 2.69 in

Nd = 3N/dc = 0.57

FRn = 0.75 (135Ct twc
2
) [1 + Nd(twc/tfc)

1.5
] (Fyctfc/twc)

0.5
 = 56.19 kips

Puf = Mu/(d-tf) + Pu/2 = 31.34 kips Web Crippling O.K.

4 Bolt Unstiffened End Plate Moment Design -- Ordinary Moment Frames Only  (LRFD)
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BOLT STRENGTH CHECKS

Check Compression Bolts Shear Rupture Strength

FRn = F nb Fv Ab = 63.62 kips (3.17  G4)

F = 0.75 Vu = 5.7 kips O.K.

Check Compression Bolts Bearing/Tearout :

ni = 2.0 no = 2.0

Bearing Strength :

2.4 db tp Fup = 91.35 kips/bolt (3.19  G4)

Tearout Outer Bolts :

4.63 in

Rn,outer = 1.2 Lc tp Fu = 281.81 kips/bolt (3.19  G4)

FRn = F ni Rni + F no Rno= 274.05 kips (3.18  G4)

Vu = 5.7 kips O.K.

Column Flange :

FRn = FRn (tfc / tp)(Fuc / Fup) = 180.77

Vu = 5.7 kips O.K.

BEAM TO END PLATE WELDS :

Beam Flanges to End - Plate Weld
** Note:  For wind and low-seismic applications, it is recommended that the weld design force be taken equal to the flange force but not less than 0.6F yAfb. **

FFfu,min = 0.6 Fy Afb = 73.00 kips

31.34 kips

Lw = bf + (bf - 2k1) = 9.56 in

D = 3.66 sixteenths USE 4  /16 Weld Per AISC

Beam Web to End - Plate Weld Min Allowable 3 /16 in Fillet Weld

Required Weld to Develop Bending Stress in the Beam

D = 0.6 Fyb twb / 2(1.392) = 2.96 sixteenths

Required Weld to Resist the Applied Shear :

Lw = db/2  - tfb = 7.51 in

D = 0.27 sixteenths USE 3 /16 in Fillet Weld

Min Allowable 3 /16 in Fillet Weld

4 Bolt Unstiffened End Plate Moment Design -- Ordinary Moment Frames Only  (LRFD)

Fuf = Mu/(d-tf) + Pu/2=

Lc = (Pfo +Pfi + tfb) - (db + 1/16) =

Bearing Controls for Inner and 

Outer Bolts
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STIFFENERS DESIGN :

Stiffener Design Force :

Required Force for a Transverse Stiffener : (Eq. 4.2-1  G13)

Ru st = Puf - F Rn,min = -24.85 kips TRANSVERSE STIFFENER NOT REQUIRED

Required Force for a Web Doubler Plate : (Eq. 4.2-2  G13)

Vu dp = Vuf - F Rv cw = -86.68 kips

Unbalanced Load From Transverse Stiffener :

Vu dp = Ru st/2 = N/A kips  

(Ex 6-3, p41 G13)
Design the Web Doubler Plate and its Welding (if Applicable) : WEB DOUBLER PLATE NOT REQUIRED

Strength :

tpmin > Vudp / 0.9 (0.6Fy dc) = N/A in (Eq. 4.4-1)

Shear Buckling of Doubler Plate:

tpmin = h Fy
0.5 

/ 418 = N/A in (Eq. 4.4-5)

Constructability (Weld between web doubler plate and column flange)  :
tpmin = k - tf - re = N/A in (Eq. 4.4-4)

re = 0.1875 Use in

Length of Doubler Plate : in

Depth of Doubler Plate: in

Weld Sizes

w min = (1.70 Fy teff) / (FEXX) > teff (2
0.5

) = 0.00 in (Eq. 4.4-8)

USE /16 in Fillet Weld to Flanges

USE /16 in Fillet Weld to Web

Design the Transverse Stiffener and its Welding (if Applicable) : TRANSVERSE STIFFENER NOT REQUIRED

Minimum Required Cross Sectional Area :

Astmin = Rust / F Fyst = N/A in
2 (Eq. 4.3-1  G13)

F = 0.90

Minimum Width of the Transverse Stiffener 

bsmin = bf/3 - tpz/2 = 1.69 in  (4.3-2 G13) TRY 2.00 in WIDE 

*** Note : Calculations are based on a 3/4" Clip ***

tmin = t/2 > bs (Fyst)
0.5

 /95 = 0.22 in            TRY 1/4 in THICK

(Eq. 4.3-3  G13)

A st = 0.63 in
2 O.K.

Weld Sizes wmin = -2 /16 in Fillet Weld to Web (Eq. 4.3-8  G13)

USE /16 in Fillet Weld to Flanges

USE /16 in Fillet Weld to Web

lmin = clip + Rust/[0.9 (0.6Fyst ts) 2]= -1 3/4 in #DIV/0! (Eq. 4.3-4  G13)

#DIV/0! in #DIV/0! (Eq. 4.3-9  G13)

lmin = clip + Rust/[0.9 (0.6Fyst) (t) 4]= - 1/2 in #DIV/0! (Eq. 4.4-2  G13)

tmin = Rust/[0.9*0.6*Fydc2] = -0.05 in O.K.

(Eq. 4.4-2  G13)

lmin = (d - 2tf)/2 = 6 5/8 in #DIV/0!

Use in
in

in

lmin = clip + Rust/[0.75 (0.6FEXX) 2(2)
0.5

(w)] =

4 Bolt Unstiffened End Plate Moment Design -- Ordinary Moment Frames Only  (LRFD)

WEB DOUBLER 

PL NOT REQ'D

Length of Stiffener Plate :

Depth of Stiffener Plate:
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FINAL RESULTS :

Use 3/4 " A325N F Bolts O.K.

End Plate Properties

tp = 7/8 in O.K. Plate Thickness

bp = 6.75 in

Lp = 26.0 in

Fy = 36 ksi

Beam To End Plate Welds :

Beam Flanges to End - Plate Weld

USE 4  /16 Weld Per AISC

Beam Web to End - Plate Weld

USE 3 /16 in Fillet Weld

Column and Beam Check :

Column Flange Thickness O.K.
Column Axial Compression O.K.
BEAM IS ADEQUATE

Stiffeners :

Web Doubler Plates :

USE /16 in Fillet Weld to Flanges
USE /16 in Fillet Weld to Web

Transverse Stiffener Plates :

USE /16 in Fillet Weld to Flanges
USE /16 in Fillet Weld to Web

NOT 

NEEDED

NOT NEEDED

4 Bolt Unstiffened End Plate Moment Design -- Ordinary Moment Frames Only  (LRFD)
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Inputs:

Allowable Bearing Pressure = 2500 psf

GROSS

f'c = 4500 psi

fy = 60 ksi

Grade Beam Dimensions:

1.5 feet

3.0 feet

33 in Unfactored wGB = 675 plf  

Grade Beam Continuous Reinforcing: 

Reinf Size (n) Top (n) Bottom

#5 2 2 Total As = 1.24 in
2

As (in
2
)= 0.62 0.62 AT&S = 0.0018bh = 1.166 in

2 

OK

Loads:

919.0 plf wU-TL = 1.4D =  2231.6 plf 

688.0 plf wU-TL = 1.2D + 1.6L = 3013.6 plf

Results:

wTL = 2282.0 plf

Bearing Pressure = wTL/b = 1521.3 psf BEARING PRESSURE OK

Assume Grade Beam spans 10ft for voids and/or piping.

Treat as simple span.

VU = 15.07 k

фVn = 59.77 k OK, STIRRUPS NOT REQ'D

MU = 37.67 k-ft

фMn = 1095.80 k-in

91.32 k-ft OK

Min: #4 TIES @ 48in o.c.

SHEET: 1 OF 

3/11/2024

GRADE BEAM

 Width, b =

Effective Depth, d = 

Unfactored Dead Load, wDL =

Unfactored Live Load, wLL=

Height, h =
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NET SOIL BEARING PRESSURE: 2500 psf Blue Cells = User Input

CONCRETE STRENGTH (f'c): 4.5 ksi Red Cells = Calculated Cell

BASE PLATE DIMENSION, m 11 inches Calculations take into account load factors

COLUMN DIMENSION, b 5 inches as specified in IBC 2018 Code

"ULTIMATE" FACTOR FOR SOIL PRESSURE 1.45

FLEXURE AND ONE-WAY SHEAR TWO-WAY SHEAR

Footing 

Size B=L 

feet

Footing 

Depth 

inches

Net Soil 

Bearing 

(Service) 

PSF

Adjusted 

Height "h" 

inches     

(Sect. 

14.5.1.7)

Ultimate 

Moment at 

Critical 

Section k-ft

Ultimate 

Moment 

Capacity at 

Critical Section 

k-ft                  

(Eqn.14.5.2.1a)

Ultimate One-

way Shear 

Capacity kips        

(Table 

14.5.5.1a)

Ultimate 

Punching 

Shear 

Capacity    

kips         

(Table 

14.5.5.1b&c)

Net Soil 

Service 

Load 

Capacity 

kips

Footing 

Service 

Load Shear 

Capacity 

kips

Footing 

Service 

Load 

Flexural 

Capacity 

kips

Governing 

Load 

Capacity 

kips

3.0 36 2500.0 34.00 7.40 116.32 131.37 611.54 22.5 90.6 353.6 22.5

3.5 36 2500.0 34.00 12.73 135.71 153.27 611.54 30.6 105.7 326.4 30.6

4.0 36 2500.0 34.00 20.14 155.09 175.16 611.54 40.0 120.8 308.0 40.0

4.5 36 2500.0 34.00 29.96 174.48 197.06 611.54 50.6 135.9 294.8 50.6

5.0 36 2500.0 34.00 42.54 193.87 218.96 611.54 62.5 151.0 284.8 62.5

5.5 36 2500.0 34.00 58.22 213.25 240.85 611.54 75.6 166.1 277.0 75.6

6.0 36 2500.0 34.00 77.33 232.64 262.75 611.54 90.0 181.2 270.7 90.0

6.5 36 2500.0 34.00 100.22 252.03 284.64 611.54 105.6 196.3 265.6 105.6

7.0 36 2500.0 34.00 127.23 271.41 306.54 611.54 122.5 211.4 261.3 122.5

7.5 36 2500.0 34.00 158.69 290.80 328.43 611.54 140.6 226.5 257.7 140.6

8.0 36 2500.0 34.00 194.94 310.19 350.33 611.54 160.0 241.6 254.6 160.0

8.5 36 2500.0 34.00 236.34 329.57 372.22 611.54 180.6 256.7 251.9 180.6

9.0 36 2500.0 34.00 283.20 348.96 394.12 611.54 202.5 271.8 249.5 202.5

9.5 36 2500.0 34.00 335.89 368.35 416.02 611.54 225.6 286.9 247.4 225.6

10.0 36 2500.0 34.00 394.72 387.73 437.91 611.54 250.0 302.0 245.6 245.6

10.5 36 2500.0 34.00 460.05 407.12 459.81 611.54 275.6 317.1 243.9 243.9

11.0 36 2500.0 34.00 532.22 426.51 481.70 611.54 302.5 332.2 242.4 242.4

11.5 36 2500.0 34.00 611.56 445.89 503.60 611.54 330.6 347.3 241.1 241.1

12.0 36 2500.0 34.00 698.42 465.28 525.49 611.54 360.0 362.4 239.8 239.8

12.5 36 2500.0 34.00 793.13 484.67 547.39 611.54 390.6 377.5 238.7 238.7

13.0 36 2500.0 34.00 896.03 504.05 569.29 611.54 422.5 392.6 237.7 237.7

13.5 36 2500.0 34.00 1007.47 523.44 591.18 611.54 455.6 407.7 236.7 236.7

14.0 36 2500.0 34.00 1127.78 542.83 613.08 611.54 490.0 421.8 235.8 235.8

** USER NOTE: If service load rows become shaded, the governing load capacity is not based on the soil service load and therefore reinforcement should be used. **

 UNREINFORCED MASS (PLAIN) CONCRETE SQUARE SPREAD FOOTING DESIGN Per ACI 2014 CH. 14 - NET BEARING PRESSURE

Printed on:

3/11/2024@1:04 PM

File Name: Mass Concrete Footing (ACI 2014)-Net Bearing

Sheet: Mass Concrete Footings ACI 2014 Page 1 of 1
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ENGINEER: DATE: 3/11/2024 PAGE: 1 

CHECKED:   DATE:  SHEET: 1 of 1

PROJECT:  

NET SOIL BEARING PRESSURE: 2500 psf Blue Cells = User Input

CONCRETE STRENGTH (f'c): 4.5 ksi Red Cells = Calculated Cell

STEEL STRENGTH (fy): 60 ksi

BASE PLATE DIMENSION, m 11 inches Calculations take into account load factors

COLUMN DIMENSION, b 5 inches as specified in IBC 2018 Code

"ULTIMATE" FACTOR FOR SOIL PRESSURE 1.45

FLEXURE AND ONE-WAY SHEAR TWO-WAY SHEAR

Footing 

Size B=L 

feet

Footing 

Depth 

inches

Net Soil 

Bearing 

(Service) 

PSF

depth to 

reinf'g, "d" 

inches

Ultimate 

Moment at 

Critical 

Section k-ft

Minimum As 

Required = 

0.0018B*H 

sq. inches

Number 

of Bars

Bar 

Selection

Steel Area 

of Bar 

Selection 

sq. inches

Ultimate 

Moment 

Capacity at 

Critical 

Section k-ft 

(Sect. 22.2)

Ultimate One-

way Shear 

Capacity kips     

(Eqn. 

22.5.5.1)

Ultimate 

Punching 

Shear 

Capacity 

kips  (Table 

22.6.5.2(a))

Net Soil 

Service 

Load 

Capacity 

kips

Footing 

Service 

Load 

Shear 

Capacity 

kips

Governing 

Load 

Capacity 

kips

3.0 15 2500.0 11.25 7.40 0.97 5 #4 1.00 49.64 81.50 174.33 23 56 22.5

3.5 15 2500.0 11.25 12.73 1.13 6 #4 1.20 59.54 95.09 174.33 31 66 30.6

4.0 15 2500.0 11.06 20.14 1.30 5 #5 1.55 75.39 106.86 169.75 40 74 40.0

4.5 15 2500.0 11.06 29.96 1.46 5 #5 1.55 75.59 120.22 169.75 51 83 50.6

5.0 15 2500.0 11.06 42.54 1.62 6 #5 1.86 90.56 133.58 169.75 63 92 62.5

5.5 15 2500.0 11.06 58.22 1.78 6 #5 1.86 90.74 146.93 169.75 76 101 75.6

6.0 18 2500.0 13.88 77.33 2.33 6 #6 2.64 161.42 201.04 244.33 90 139 90.0

6.5 18 2500.0 13.88 100.22 2.53 6 #6 2.64 161.68 217.80 244.33 106 150 105.6

7.0 18 2500.0 13.88 127.23 2.72 7 #6 3.08 188.32 234.55 244.33 123 162 122.5

7.5 21 2500.0 16.88 158.69 3.40 8 #6 3.52 262.44 305.64 337.90 141 211 140.6

8.0 21 2500.0 16.69 194.94 3.63 7 #7 4.20 308.91 322.40 331.63 160 222 160.0

8.5 21 2500.0 16.69 236.34 3.86 7 #7 4.20 309.29 342.55 331.63 181 229 180.6

9.0 24 2500.0 19.69 283.20 4.67 8 #7 4.80 417.72 427.90 438.80 203 295 202.5

9.5 24 2500.0 19.50 335.89 4.92 7 #8 5.53 475.79 447.37 431.67 226 298 225.6

10.0 27 2500.0 22.50 394.72 5.83 8 #8 6.32 628.15 543.36 552.42 250 375 250.0

10.5 27 2500.0 22.50 460.05 6.12 8 #8 6.32 628.71 570.53 552.42 276 381 275.6

11.0 27 2500.0 22.50 532.22 6.42 9 #8 7.11 706.37 597.70 552.42 303 381 302.5

11.5 30 2500.0 25.50 611.56 7.45 10 #8 7.90 890.56 708.19 687.66 331 474 330.6

12.0 30 2500.0 25.50 698.42 7.78 10 #8 7.90 891.23 738.98 687.66 360 474 360.0

12.5 33 2500.0 28.50 793.13 8.91 12 #8 9.48 1194.66 860.33 837.39 391 578 390.6

13.0 33 2500.0 28.50 896.03 9.27 12 #8 9.48 1195.48 894.74 837.39 423 578 422.5

13.5 33 2500.0 28.50 1007.47 9.62 13 #8 10.27 1294.15 929.15 837.39 456 578 455.6

14.0 36 2500.0 31.50 1127.78 10.89 14 #8 11.06 1542.06 1064.99 1001.60 490 691 490.0

 SQUARE SPREAD FOOTING DESIGN Per ACI 2014- NET BEARING PRESSURE

Printed on:

3/11/2024@1:04 PM

File Name: Square Footing(ACI 2014)-Net Bearing1

Sheet:Square Footings Page 1 of 1
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ENGINEER: DATE: PAGE: 1 

CHECKED:   DATE:  SHEET: 1 OF 1

PROJECT:  

Loads:

Pa= 17.2 kips 0.6DL= 10.3 kips

Ma= 27.6 kip-ft

Use Full DL

Footing Dimensions:

Footing Width: 5.0 feet

Footing Depth: 1.3 feet

Output:

Footing Weight: 4.7 kips

Total Axial Force: 21.9 kips

e = M/P = 1.3 ft

B/6 = 0.8 ft

qmax = 2355.4 psf

3/11/2024

Moment Induced Footing (ASD Loads)

Printed on:

3/11/2024@1:05 PM

File Name: Footing with Moment1

Sheet:GRID F6 Page 1 of 8
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ENGINEER: DATE: PAGE: 1 

CHECKED:   DATE:  SHEET: 1 OF 1

PROJECT:  

Loads:

Pa= 16.4 kips 0.6DL= 9.8 kips

Ma= 12.6 kip-ft

Use Full DL

Footing Dimensions:

Footing Width: 4.5 feet

Footing Depth: 1.3 feet

Output:

Footing Weight: 3.8 kips

Total Axial Force: 20.2 kips

e = M/P = 0.6 ft

B/6 = 0.8 ft

qmax = 1827.0 psf

3/11/2024

Moment Induced Footing (ASD Loads)

Printed on:

3/11/2024@1:05 PM

File Name: Footing with Moment1

Sheet:GRID F3 Page 2 of 8
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ENGINEER: DATE: PAGE: 1 

CHECKED:   DATE:  SHEET: 1 OF 1

PROJECT:  

Loads:

Pa= 1.4 kips 0.6DL= 0.8 kips

Ma= 40.0 kip-ft

Use Full DL

Footing Dimensions:

Footing Width: 7.0 feet

Footing Depth: 3.0 feet

Output:

Footing Weight: 22.1 kips

Total Axial Force: 23.5 kips

e = M/P = 1.7 ft

B/6 = 1.2 ft

qmax = 1244.7 psf

3/11/2024

Moment Induced Footing (ASD Loads)

Printed on:

3/11/2024@1:05 PM

File Name: Footing with Moment1

Sheet:GRID F2 Page 3 of 8
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ENGINEER: DATE: PAGE: 1 

CHECKED:   DATE:  SHEET: 1 OF 1

PROJECT:  

Loads:

Pa= 1.1 kips 0.6DL= 0.7 kips

Ma= 48.9 kip-ft

Use Full DL

Footing Dimensions:

Footing Width: 7.0 feet

Footing Depth: 3.0 feet

Output:

Footing Weight: 22.1 kips

Total Axial Force: 23.2 kips

e = M/P = 2.1 ft

B/6 = 1.2 ft

qmax = 1588.8 psf

3/11/2024

Moment Induced Footing (ASD Loads)

Printed on:

3/11/2024@1:05 PM

File Name: Footing with Moment1

Sheet:GRID D.1-2 Page 4 of 8
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ENGINEER: DATE: PAGE: 1 

CHECKED:   DATE:  SHEET: 1 OF 1

PROJECT:  

Loads:

Pa= 10.6 kips 0.6DL= 6.4 kips

Ma= 44.4 kip-ft

Use Full DL

Footing Dimensions:

Footing Width: 7.0 feet

Footing Depth: 3.0 feet

Output:

Footing Weight: 22.1 kips

Total Axial Force: 32.7 kips

e = M/P = 1.4 ft

B/6 = 1.2 ft

qmax = 1453.0 psf

3/11/2024

Moment Induced Footing (ASD Loads)

Printed on:

3/11/2024@1:05 PM

File Name: Footing with Moment1

Sheet:GRID C.4-2 Page 5 of 8
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ENGINEER: DATE: PAGE: 1 

CHECKED:   DATE:  SHEET: 1 OF 1

PROJECT:  

Loads:

Pa= 14.2 kips 0.6DL= 8.5 kips

Ma= 38.6 kip-ft

Use Full DL

Footing Dimensions:

Footing Width: 5.5 feet

Footing Depth: 3.0 feet

Output:

Footing Weight: 13.6 kips

Total Axial Force: 27.8 kips

e = M/P = 1.4 ft

B/6 = 0.9 ft

qmax = 2474.9 psf

3/11/2024

Moment Induced Footing (ASD Loads)

Printed on:

3/11/2024@1:05 PM

File Name: Footing with Moment1

Sheet:GRID B-9.2 Page 6 of 8
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ENGINEER: DATE: PAGE: 1 

CHECKED:   DATE:  SHEET: 1 OF 1

PROJECT:  

Loads:

Pa= 29.9 kips 0.6DL= 17.9 kips

Ma= 37.7 kip-ft

Use Full DL

Footing Dimensions:

Footing Width: 6.0 feet

Footing Depth: 3.0 feet

Output:

Footing Weight: 16.2 kips

Total Axial Force: 46.1 kips

e = M/P = 0.8 ft

B/6 = 1.0 ft

qmax = 2327.8 psf

3/11/2024

Moment Induced Footing (ASD Loads)

Printed on:

3/11/2024@1:05 PM

File Name: Footing with Moment1

Sheet:GRID B-9.5 Page 7 of 8
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ENGINEER: DATE: PAGE: 1 

CHECKED:   DATE:  SHEET: 1 OF 1

PROJECT:  

Loads:

Pa= 14.2 kips 0.6DL= 8.5 kips

Ma= 38.3 kip-ft

Use Full DL

Footing Dimensions:

Footing Width: 5.5 feet

Footing Depth: 3.0 feet

Output:

Footing Weight: 13.6 kips

Total Axial Force: 27.8 kips

e = M/P = 1.4 ft

B/6 = 0.9 ft

qmax = 2455.5 psf

3/11/2024

Moment Induced Footing (ASD Loads)

Printed on:

3/11/2024@1:05 PM

File Name: Footing with Moment1

Sheet:GRID B-10 Page 8 of 8
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ENGINEER: NTE DATE: 3/11/2024 PAGE: 1 

CHECKED:   DATE:  SHEET: 1 OF 1

PROJECT:  P24003 Longview Lot 44

Description Variable Units Formula Case 1 Case 2 Case 3

Ultimate Axial Force Pu (kip) = 17.2 17.2 12.72

Ultimate Moment Mu (k-in) = 398 398 704

Eccentricity e (in) = Mu/Pu = 23.1 23.1 55.3

Strong or Weak Axis = Strong Strong Strong

HSS or Wide Flange = WF WF WF

Steel Shape = W10X45 W8X21 W14X38

Depth d (in) = 10.1 8.28 14.1

Width bf (in) = 8.02 5.27 6.77

Flange Thickness tf (in) = 0.62 0.4 0.515

Bolt Diameter db (in) = 0.75 0.75 1

Bolt Strength Gr = Gr 36 Gr 36 Gr 36

# of Anchors @ Tension Interface nanch = 1.5 1.5 2

Total # of Anchors = 4 4 4

Anchor Edge Dist edge (in) = 2 2 2

Base Plate Length N (in) = 17 17 22

Base Plate Width B (in) = 10 10 10

Theoretical Max Anchor Tension φT (kip) = 14.4 14.4 25.6

Concrete Strength f'c (psi) = 4500 4500 4500

Concrete Resistance Factor φc = 0.65 0.65 0.65

Pedestal Area A2 (in^2) = A1 (Conservatively Assumed) = 170 170 220

Base Plate Yield Stress Fy (ksi) = 36 36 36

Steel Resistance Factor φs = 0.9 0.9 0.9

Critical Bending Length m (in) = See AISC Design Guide 1 = 3.703 4.567 4.303

Critical Bending Length n (in) = See AISC Design Guide 1 = 1.792 2.892 2.292

Dist from CL of Flange to Bolt x (in) = See AISC Design Guide 1 = 1.760 2.560 2.208

Base Plate Area A1 (in^2) = N*B = 170 170 220

Dist from CL of Plate to Bolt f (in) = See AISC Design Guide 1 = 6.5 6.5 9

Concrete Bearing Strength fpmax (ksi) = φc*0.85*f'c*min(2,sqrt(A1/A2)) = 2.486 2.486 2.486

Concrete Bearing Strength qmax (k/in) = See AISC Design Guide 1 = 24.86 24.86 24.86

Critical Eccentricity ecrit (in) = See AISC Design Guide 1 = 8.154 8.154 10.744

Classification = Large e Large e Large e

Bearing Length Y (in) = See AISC Design Guide 1 = 1.436 1.436 1.720

Bearing Pressure q (k/in) = See AISC Design Guide 1 = 24.86 24.86 24.86

Bearing Pressure fp (ksi) = See AISC Design Guide 1 = 2.486 2.486 2.486

Total Bolt Tension Tu (kip) = qmax*Y-Pu = 18.49 18.49 30.04

Tension per Anchor Tu' (kip) = Tu/nanch = 12.33 12.33 15.02

Sum Vertical Forces = q*Y - Tu - Pu = 0.000 0.000 0.000

Sum Moments about Tension Bolts = Pu*(e+f) - q*Y*(f+width/2-Y/2) = 0.000 0.000 0.000

Plate Moment, m Direction Mplm (k-in/in) = See AISC Design Guide 1 = 10.65 13.74 14.72

Plate Thickness, m Direction tm (in) = sqrt(4*Mplm/(φs*Fy)) = 1.147 1.302 1.348

Plate Moment, n Direction Mpln (k-in/in) = See AISC Design Guide 1 = 3.83 7.76 6.12

Plate Thickness, n Direction tn (in) = sqrt(4*Mpln/(φs*Fy)) = 0.688 0.979 0.869

Plate Moment, Tension Interface Mplt (k-in/in) = Tu*x/B = 3.255 4.735 6.632

Plate Thickness, Tension Interface tt (in) = sqrt(4*Mplt/(φs*Fy)) = 0.634 0.765 0.905

Minimum Thickness tmin (in) = max(tm,tn,tt) = 1.147 1.302 1.348

Anchor Unity Check Ut = Tu'/φT = 0.856 0.856 0.587

Bearing Unity Check Uq = q/qmax = 1.000 1.000 1.000

Specified Base Plate = PL1.5" x 10" x 1'-5" PL1.5" x 10" x 1'-5" PL1.5" x 10" x 1'-10"

Specified Rod =

(4) 0.75" Gr 36 anchor 

rods (See HILTI Profis 

for add'l Checks)

(4) 0.75" Gr 36 anchor 

rods (See HILTI Profis 

for add'l Checks)

(4) 1" Gr 36 anchor 

rods (See HILTI Profis 

for add'l Checks)

Moment Resistant Base Plate Spread Sheet (Steel Design Guide Second Edition)

Printed on:

3/11/2024 @ 1:06 PM

File Name: MF Base Plates

Sheet: Calcs Page 1 of 1
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Input data and results must be checked for conformity with the existing conditions and for plausibility! 
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1

Company:
Address:
Phone I Fax:
Design:
Fastening point:

PMA

 | 
W8X21 Base Plate

Page:
Specifier:
E-Mail:
Date:

1
NTE

3/7/2024

Specifier's comments: 

1 Input data

 Anchor type and diameter:  Heavy Hex Head ASTM F 1554 GR. 36 3/4

 Item number:  not available

 Effective embedment depth:  hef = 12.000 in.

 Material:  ASTM F 1554

 Evaluation Service Report:  Hilti Technical Data

 Issued I Valid:  - | -

 Proof:  Design Method ACI 318-19 / CIP

 Stand-off installation:  eb = 0.000 in. (no stand-off); t = 1.250 in.

 Anchor plateR :  lx x ly x t = 15.000 in. x 9.000 in. x 1.250 in.; (Recommended plate thickness: not calculated)

 Profile:  W shape (AISC), W8X21; (L x W x T x FT) = 8.280 in. x 5.270 in. x 0.250 in. x 0.400 in.

 Base material:  cracked concrete, Custom, fc' = 4,500 psi; h = 15.000 in.

 Reinforcement:  tension: not present, shear: not present;

 edge reinforcement: none or < No. 4 bar

R - The anchor calculation is based on a rigid anchor plate assumption.

Geometry [in.] & Loading [lb, in.lb]

D013E013E013
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Hilti PROFIS Engineering 3.0.91

Input data and results must be checked for conformity with the existing conditions and for plausibility! 
PROFIS Engineering ( c ) 2003-2024 Hilti AG, FL-9494 Schaan Hilti is a registered Trademark of Hilti AG, Schaan 

2

Company:
Address:
Phone I Fax:
Design:
Fastening point:

PMA

 | 
W8X21 Base Plate

Page:
Specifier:
E-Mail:
Date:

2
NTE

3/7/2024

1.1 Design results
Case  Description Forces [lb] / Moments [in.lb] Seismic Max. Util. Anchor [%]

1  Combination 1 N = -17,200; Vx = 0; Vy = 0;
Mx = 0; My = 397,440; Mz = 0;

no 83

Compression

1 2

3 4

x

y

2 Load case/Resulting anchor forces

Anchor reactions [lb]
Tension force: (+Tension, -Compression)

Anchor Tension force Shear force Shear force x Shear force y
1 11,988 0 0 0
2 0 0 0 0
3 11,979 0 0 0
4 0 0 0 0

max. concrete compressive strain: 0.52 [‰]
max. concrete compressive stress: 2,283 [psi]
resulting tension force in (x/y)=(0.000/0.000): 0 [lb]
resulting compression force in (x/y)=(13.661/4.499): 41,168 [lb]

 Anchor forces are calculated based on the assumption of a rigid anchor plate.

3 Tension load

Load Nua [lb] Capacity f Nn [lb] Utilization bN = Nua/f Nn Status
 Steel Strength* 11,988 14,529 83 OK

 Pullout Strength* 11,988 22,957 53 OK

 Concrete Breakout Failure** 23,968 55,129 44 OK

 Concrete Side-Face Blowout, direction ** N/A N/A N/A N/A

 * highest loaded anchor    **anchor group (anchors in tension)

D014E014E014
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Hilti PROFIS Engineering 3.0.91

Input data and results must be checked for conformity with the existing conditions and for plausibility! 
PROFIS Engineering ( c ) 2003-2024 Hilti AG, FL-9494 Schaan Hilti is a registered Trademark of Hilti AG, Schaan 

3

Company:
Address:
Phone I Fax:
Design:
Fastening point:

PMA

 | 
W8X21 Base Plate

Page:
Specifier:
E-Mail:
Date:

3
NTE

3/7/2024

3.1 Steel Strength

Nsa = Ase,N futa            ACI 318-19 Eq. (17.6.1.2)
f  Nsa ³ Nua            ACI 318-19 Table 17.5.2

Variables

Ase,N [in.2] futa [psi]
0.33 58,000

Calculations

Nsa [lb]
19,372

Results

Nsa [lb] f steel f  Nsa [lb] Nua [lb]
19,372 0.750 14,529 11,988

3.2 Pullout Strength

NpN = y c,p Np            ACI 318-19 Eq. (17.6.3.1)
Np = 8 Abrg f

'
c            ACI 318-19 Eq. (17.6.3.2.2a)

f  NpN ³ Nua            ACI 318-19 Table 17.5.2

Variables
y c,p Abrg [in.2] l a f'c [psi]

1.000 0.91 1.000 4,500

Calculations

Np [lb]
32,796

Results

Npn [lb] f concrete f  Npn [lb] Nua [lb]
32,796 0.700 22,957 11,988

D015E015E015
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4

Company:
Address:
Phone I Fax:
Design:
Fastening point:

PMA

 | 
W8X21 Base Plate

Page:
Specifier:
E-Mail:
Date:

4
NTE

3/7/2024

3.3 Concrete Breakout Failure

Ncbg = (ANc
ANc0

) y ec,N y ed,N y c,N y cp,N Nb            ACI 318-19 Eq. (17.6.2.1b)

f  Ncbg ³ Nua            ACI 318-19 Table 17.5.2
ANc see ACI 318-19, Section 17.6.2.1, Fig. R 17.6.2.1(b)
ANc0 = 9 h2

ef            ACI 318-19 Eq. (17.6.2.1.4)

y ec,N = ( 1

1 + 
2 e'

N
3 hef

) £ 1.0            ACI 318-19 Eq. (17.6.2.3.1)

y ed,N = 0.7 + 0.3 ( ca,min
1.5hef

) £ 1.0            ACI 318-19 Eq. (17.6.2.4.1b)

y cp,N = MAX(ca,min
cac

, 
1.5hef

cac
) £ 1.0            ACI 318-19 Eq. (17.6.2.6.1b)

Nb = 16 l a √f'c h
5/3
ef            ACI 318-19 Eq. (17.6.2.2.3)

Variables

hef [in.] ec1,N [in.] ec2,N [in.] ca,min [in.] y c,N

12.000 0.000 0.001 ∞ 1.000

cac [in.] kc l a f'c [psi]
- 16 1.000 4,500

Calculations

ANc [in.2] ANc0 [in.2] y ec1,N y ec2,N y ed,N y cp,N Nb [lb]
1,512.00 1,296.00 1.000 1.000 1.000 1.000 67,509

Results

Ncbg [lb] f concrete f  Ncbg [lb] Nua [lb]
78,756 0.700 55,129 23,968
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Page:
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5
NTE

3/7/2024

4 Shear load

Load Vua [lb] Capacity f Vn [lb] Utilization bV = Vua/f Vn Status
 Steel Strength* N/A N/A N/A N/A

 Steel failure (with lever arm)* N/A N/A N/A N/A

 Pryout Strength* N/A N/A N/A N/A

 Concrete edge failure in direction ** N/A N/A N/A N/A

 * highest loaded anchor    **anchor group (relevant anchors)

5 Warnings
•  The anchor design methods in PROFIS Engineering require rigid anchor plates per current regulations (AS 5216:2021, ETAG 001/Annex C,

 EOTA TR029 etc.). This means load re-distribution on the anchors due to elastic deformations of the anchor plate are not considered - the
 anchor plate is assumed to be sufficiently stiff, in order not to be deformed when subjected to the design loading. PROFIS Engineering calculates
 the minimum required anchor plate thickness with CBFEM to limit the stress of the anchor plate based on the assumptions explained above. The
 proof if the rigid anchor plate assumption is valid is not carried out by PROFIS Engineering. Input data and results must be checked for
 agreement with the existing conditions and for plausibility!

•  Condition A applies where the potential concrete failure surfaces are crossed by supplementary reinforcement proportioned to tie the potential
 concrete failure prism into the structural member. Condition B applies where such supplementary reinforcement is not provided, or where pullout
 or pryout strength governs.

•  For additional information about ACI 318 strength design provisions, please go to https://submittals.us.hilti.com/PROFISAnchorDesignGuide/

Fastening meets the design criteria!
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Phone I Fax:
Design:
Fastening point:

PMA

 | 
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Page:
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6
NTE

3/7/2024

Coordinates Anchor [in.]

Anchor x y c-x c+x c-y c+y

1 -5.999 -2.998 - - - -
2 6.001 -2.998 - - - -
3 -5.999 3.002 - - - -
4 6.001 3.002 - - - -

6 Installation data
 Anchor type and diameter: Heavy Hex Head ASTM F 1554
 GR. 36 3/4

 Profile: W shape (AISC), W8X21; (L x W x T x FT) = 8.280 in. x 5.270 in. x
 0.250 in. x 0.400 in.

 Item number: not available 

 Hole diameter in the fixture: df = 0.812 in.  Maximum installation torque: -
 Plate thickness (input): 1.250 in.  Hole diameter in the base material: - in.
 Recommended plate thickness: not calculated  Hole depth in the base material: 12.000 in.

 Minimum thickness of the base material: 13.000 in.

 Hilti Heavy Hex Head headed stud anchor with 12 in embedment, 3/4, Steel galvanized, installation per instruction for use
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Company:
Address:
Phone I Fax:
Design:
Fastening point:

PMA

 | 
W8X21 Base Plate

Page:
Specifier:
E-Mail:
Date:

7
NTE

3/7/2024

7 Remarks; Your Cooperation Duties
•  Any and all information and data contained in the Software concern solely the use of Hilti products and are based on the principles, formulas and

 security regulations in accordance with Hilti's technical directions and operating, mounting and assembly instructions, etc., that must be strictly
 complied with by the user. All figures contained therein are average figures, and therefore use-specific tests are to be conducted prior to using
 the relevant Hilti product. The results of the calculations carried out by means of the Software are based essentially on the data you put in.
 Therefore, you bear the sole responsibility for the absence of errors, the completeness and the relevance of the data to be put in by you.
 Moreover, you bear sole responsibility for having the results of the calculation checked and cleared by an expert, particularly with regard to
 compliance with applicable norms and permits, prior to using them for your specific facility. The Software serves only as an aid to interpret norms
 and permits without any guarantee as to the absence of errors, the correctness and the relevance of the results or suitability for a specific
 application.

•  You must take all necessary and reasonable steps to prevent or limit damage caused by the Software. In particular, you must arrange for the
 regular backup of programs and data and, if applicable, carry out the updates of the Software offered by Hilti on a regular basis. If you do not use
 the AutoUpdate function of the Software, you must ensure that you are using the current and thus up-to-date version of the Software in each
 case by carrying out manual updates via the Hilti Website. Hilti will not be liable for consequences, such as the recovery of lost or damaged data
 or programs, arising from a culpable breach of duty by you.
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W10X45 Base Plate

Page:
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E-Mail:
Date:

1
NTE

3/7/2024

Specifier's comments: 

1 Input data

 Anchor type and diameter:  Heavy Hex Head ASTM F 1554 GR. 36 3/4

 Item number:  not available

 Effective embedment depth:  hef = 12.000 in.

 Material:  ASTM F 1554

 Evaluation Service Report:  Hilti Technical Data

 Issued I Valid:  - | -

 Proof:  Design Method ACI 318-19 / CIP

 Stand-off installation:  eb = 0.000 in. (no stand-off); t = 1.250 in.

 Anchor plateR :  lx x ly x t = 15.000 in. x 9.000 in. x 1.250 in.; (Recommended plate thickness: not calculated)

 Profile:  W shape (AISC), W10X45; (L x W x T x FT) = 10.100 in. x 8.020 in. x 0.350 in. x 0.620 in.

 Base material:  cracked concrete, Custom, fc' = 4,500 psi; h = 15.000 in.

 Reinforcement:  tension: not present, shear: not present;

 edge reinforcement: none or < No. 4 bar

R - The anchor calculation is based on a rigid anchor plate assumption.

Geometry [in.] & Loading [lb, in.lb]
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 | 
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Page:
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2
NTE

3/7/2024

1.1 Design results
Case  Description Forces [lb] / Moments [in.lb] Seismic Max. Util. Anchor [%]

1  Combination 1 N = -17,200; Vx = 0; Vy = 0;
Mx = 0; My = 397,440; Mz = 0;

no 83

Compression

1 2

3 4

x

y

2 Load case/Resulting anchor forces

Anchor reactions [lb]
Tension force: (+Tension, -Compression)

Anchor Tension force Shear force Shear force x Shear force y
1 11,988 0 0 0
2 0 0 0 0
3 11,979 0 0 0
4 0 0 0 0

max. concrete compressive strain: 0.52 [‰]
max. concrete compressive stress: 2,283 [psi]
resulting tension force in (x/y)=(0.000/0.000): 0 [lb]
resulting compression force in (x/y)=(13.661/4.499): 41,168 [lb]

 Anchor forces are calculated based on the assumption of a rigid anchor plate.

3 Tension load

Load Nua [lb] Capacity f Nn [lb] Utilization bN = Nua/f Nn Status
 Steel Strength* 11,988 14,529 83 OK

 Pullout Strength* 11,988 22,957 53 OK

 Concrete Breakout Failure** 23,968 55,129 44 OK

 Concrete Side-Face Blowout, direction ** N/A N/A N/A N/A

 * highest loaded anchor    **anchor group (anchors in tension)
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 | 
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3
NTE

3/7/2024

3.1 Steel Strength

Nsa = Ase,N futa            ACI 318-19 Eq. (17.6.1.2)
f  Nsa ³ Nua            ACI 318-19 Table 17.5.2

Variables

Ase,N [in.2] futa [psi]
0.33 58,000

Calculations

Nsa [lb]
19,372

Results

Nsa [lb] f steel f  Nsa [lb] Nua [lb]
19,372 0.750 14,529 11,988

3.2 Pullout Strength

NpN = y c,p Np            ACI 318-19 Eq. (17.6.3.1)
Np = 8 Abrg f

'
c            ACI 318-19 Eq. (17.6.3.2.2a)

f  NpN ³ Nua            ACI 318-19 Table 17.5.2

Variables
y c,p Abrg [in.2] l a f'c [psi]

1.000 0.91 1.000 4,500

Calculations

Np [lb]
32,796

Results

Npn [lb] f concrete f  Npn [lb] Nua [lb]
32,796 0.700 22,957 11,988

D022E022E022



www.hilti.com

Hilti PROFIS Engineering 3.0.91

Input data and results must be checked for conformity with the existing conditions and for plausibility! 
PROFIS Engineering ( c ) 2003-2024 Hilti AG, FL-9494 Schaan Hilti is a registered Trademark of Hilti AG, Schaan 

4

Company:
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 | 
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Page:
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4
NTE

3/7/2024

3.3 Concrete Breakout Failure

Ncbg = (ANc
ANc0

) y ec,N y ed,N y c,N y cp,N Nb            ACI 318-19 Eq. (17.6.2.1b)

f  Ncbg ³ Nua            ACI 318-19 Table 17.5.2
ANc see ACI 318-19, Section 17.6.2.1, Fig. R 17.6.2.1(b)
ANc0 = 9 h2

ef            ACI 318-19 Eq. (17.6.2.1.4)

y ec,N = ( 1

1 + 
2 e'

N
3 hef

) £ 1.0            ACI 318-19 Eq. (17.6.2.3.1)

y ed,N = 0.7 + 0.3 ( ca,min
1.5hef

) £ 1.0            ACI 318-19 Eq. (17.6.2.4.1b)

y cp,N = MAX(ca,min
cac

, 
1.5hef

cac
) £ 1.0            ACI 318-19 Eq. (17.6.2.6.1b)

Nb = 16 l a √f'c h
5/3
ef            ACI 318-19 Eq. (17.6.2.2.3)

Variables

hef [in.] ec1,N [in.] ec2,N [in.] ca,min [in.] y c,N

12.000 0.000 0.001 ∞ 1.000

cac [in.] kc l a f'c [psi]
- 16 1.000 4,500

Calculations

ANc [in.2] ANc0 [in.2] y ec1,N y ec2,N y ed,N y cp,N Nb [lb]
1,512.00 1,296.00 1.000 1.000 1.000 1.000 67,509

Results

Ncbg [lb] f concrete f  Ncbg [lb] Nua [lb]
78,756 0.700 55,129 23,968
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5
NTE

3/7/2024

4 Shear load

Load Vua [lb] Capacity f Vn [lb] Utilization bV = Vua/f Vn Status
 Steel Strength* N/A N/A N/A N/A

 Steel failure (with lever arm)* N/A N/A N/A N/A

 Pryout Strength* N/A N/A N/A N/A

 Concrete edge failure in direction ** N/A N/A N/A N/A

 * highest loaded anchor    **anchor group (relevant anchors)

5 Warnings
•  The anchor design methods in PROFIS Engineering require rigid anchor plates per current regulations (AS 5216:2021, ETAG 001/Annex C,

 EOTA TR029 etc.). This means load re-distribution on the anchors due to elastic deformations of the anchor plate are not considered - the
 anchor plate is assumed to be sufficiently stiff, in order not to be deformed when subjected to the design loading. PROFIS Engineering calculates
 the minimum required anchor plate thickness with CBFEM to limit the stress of the anchor plate based on the assumptions explained above. The
 proof if the rigid anchor plate assumption is valid is not carried out by PROFIS Engineering. Input data and results must be checked for
 agreement with the existing conditions and for plausibility!

•  Condition A applies where the potential concrete failure surfaces are crossed by supplementary reinforcement proportioned to tie the potential
 concrete failure prism into the structural member. Condition B applies where such supplementary reinforcement is not provided, or where pullout
 or pryout strength governs.

•  For additional information about ACI 318 strength design provisions, please go to https://submittals.us.hilti.com/PROFISAnchorDesignGuide/

Fastening meets the design criteria!
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Design:
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 | 
W10X45 Base Plate

Page:
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E-Mail:
Date:

6
NTE

3/7/2024

Coordinates Anchor [in.]

Anchor x y c-x c+x c-y c+y

1 -5.999 -2.998 - - - -
2 6.001 -2.998 - - - -
3 -5.999 3.002 - - - -
4 6.001 3.002 - - - -

6 Installation data
 Anchor type and diameter: Heavy Hex Head ASTM F 1554
 GR. 36 3/4

 Profile: W shape (AISC), W10X45; (L x W x T x FT) = 10.100 in. x 8.020 in. x
 0.350 in. x 0.620 in.

 Item number: not available 

 Hole diameter in the fixture: df = 0.812 in.  Maximum installation torque: -
 Plate thickness (input): 1.250 in.  Hole diameter in the base material: - in.
 Recommended plate thickness: not calculated  Hole depth in the base material: 12.000 in.

 Minimum thickness of the base material: 13.000 in.

 Hilti Heavy Hex Head headed stud anchor with 12 in embedment, 3/4, Steel galvanized, installation per instruction for use
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Address:
Phone I Fax:
Design:
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PMA

 | 
W10X45 Base Plate

Page:
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E-Mail:
Date:

7
NTE

3/7/2024

7 Remarks; Your Cooperation Duties
•  Any and all information and data contained in the Software concern solely the use of Hilti products and are based on the principles, formulas and

 security regulations in accordance with Hilti's technical directions and operating, mounting and assembly instructions, etc., that must be strictly
 complied with by the user. All figures contained therein are average figures, and therefore use-specific tests are to be conducted prior to using
 the relevant Hilti product. The results of the calculations carried out by means of the Software are based essentially on the data you put in.
 Therefore, you bear the sole responsibility for the absence of errors, the completeness and the relevance of the data to be put in by you.
 Moreover, you bear sole responsibility for having the results of the calculation checked and cleared by an expert, particularly with regard to
 compliance with applicable norms and permits, prior to using them for your specific facility. The Software serves only as an aid to interpret norms
 and permits without any guarantee as to the absence of errors, the correctness and the relevance of the results or suitability for a specific
 application.

•  You must take all necessary and reasonable steps to prevent or limit damage caused by the Software. In particular, you must arrange for the
 regular backup of programs and data and, if applicable, carry out the updates of the Software offered by Hilti on a regular basis. If you do not use
 the AutoUpdate function of the Software, you must ensure that you are using the current and thus up-to-date version of the Software in each
 case by carrying out manual updates via the Hilti Website. Hilti will not be liable for consequences, such as the recovery of lost or damaged data
 or programs, arising from a culpable breach of duty by you.
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 | 
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Page:
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E-Mail:
Date:

1
NTE

3/7/2024

Specifier's comments: 

1 Input data

 Anchor type and diameter:  Heavy Hex Head ASTM F 1554 GR. 36 1

 Item number:  not available

 Effective embedment depth:  hef = 12.000 in.

 Material:  ASTM F 1554

 Evaluation Service Report:  Hilti Technical Data

 Issued I Valid:  - | -

 Proof:  Design Method ACI 318-19 / CIP

 Stand-off installation:  eb = 0.000 in. (no stand-off); t = 1.500 in.

 Anchor plateR :  lx x ly x t = 22.000 in. x 10.000 in. x 1.500 in.; (Recommended plate thickness: not calculated)

 Profile:  W shape (AISC), W14X38; (L x W x T x FT) = 14.100 in. x 6.770 in. x 0.310 in. x 0.515 in.

 Base material:  cracked concrete, Custom, fc' = 4,500 psi; h = 15.000 in.

 Reinforcement:  tension: not present, shear: not present;

 edge reinforcement: none or < No. 4 bar

R - The anchor calculation is based on a rigid anchor plate assumption.

Geometry [in.] & Loading [lb, in.lb]
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2
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3/7/2024

1.1 Design results
Case  Description Forces [lb] / Moments [in.lb] Seismic Max. Util. Anchor [%]

1  Combination 1 N = -12,720; Vx = 0; Vy = 0;
Mx = 0; My = 704,000; Mz = 0;

no 62

Compression
1 2

3 4

x

y

2 Load case/Resulting anchor forces

Anchor reactions [lb]
Tension force: (+Tension, -Compression)

Anchor Tension force Shear force Shear force x Shear force y
1 16,240 0 0 0
2 0 0 0 0
3 16,240 0 0 0
4 0 0 0 0

max. concrete compressive strain: 0.37 [‰]
max. concrete compressive stress: 1,593 [psi]
resulting tension force in (x/y)=(0.000/0.000): 0 [lb]
resulting compression force in (x/y)=(20.108/5.000): 45,199 [lb]

 Anchor forces are calculated based on the assumption of a rigid anchor plate.

3 Tension load

Load Nua [lb] Capacity f Nn [lb] Utilization bN = Nua/f Nn Status
 Steel Strength* 16,240 26,361 62 OK

 Pullout Strength* 16,240 37,825 43 OK

 Concrete Breakout Failure** 32,479 55,132 59 OK

 Concrete Side-Face Blowout, direction ** N/A N/A N/A N/A

 * highest loaded anchor    **anchor group (anchors in tension)
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3.1 Steel Strength

Nsa = Ase,N futa            ACI 318-19 Eq. (17.6.1.2)
f  Nsa ³ Nua            ACI 318-19 Table 17.5.2

Variables

Ase,N [in.2] futa [psi]
0.61 58,000

Calculations

Nsa [lb]
35,148

Results

Nsa [lb] f steel f  Nsa [lb] Nua [lb]
35,148 0.750 26,361 16,240

3.2 Pullout Strength

NpN = y c,p Np            ACI 318-19 Eq. (17.6.3.1)
Np = 8 Abrg f

'
c            ACI 318-19 Eq. (17.6.3.2.2a)

f  NpN ³ Nua            ACI 318-19 Table 17.5.2

Variables
y c,p Abrg [in.2] l a f'c [psi]

1.000 1.50 1.000 4,500

Calculations

Np [lb]
54,036

Results

Npn [lb] f concrete f  Npn [lb] Nua [lb]
54,036 0.700 37,825 16,240
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3.3 Concrete Breakout Failure

Ncbg = (ANc
ANc0

) y ec,N y ed,N y c,N y cp,N Nb            ACI 318-19 Eq. (17.6.2.1b)

f  Ncbg ³ Nua            ACI 318-19 Table 17.5.2
ANc see ACI 318-19, Section 17.6.2.1, Fig. R 17.6.2.1(b)
ANc0 = 9 h2

ef            ACI 318-19 Eq. (17.6.2.1.4)

y ec,N = ( 1

1 + 
2 e'

N
3 hef

) £ 1.0            ACI 318-19 Eq. (17.6.2.3.1)

y ed,N = 0.7 + 0.3 ( ca,min
1.5hef

) £ 1.0            ACI 318-19 Eq. (17.6.2.4.1b)

y cp,N = MAX(ca,min
cac

, 
1.5hef

cac
) £ 1.0            ACI 318-19 Eq. (17.6.2.6.1b)

Nb = 16 l a √f'c h
5/3
ef            ACI 318-19 Eq. (17.6.2.2.3)

Variables

hef [in.] ec1,N [in.] ec2,N [in.] ca,min [in.] y c,N

12.000 0.000 0.000 ∞ 1.000

cac [in.] kc l a f'c [psi]
- 16 1.000 4,500

Calculations

ANc [in.2] ANc0 [in.2] y ec1,N y ec2,N y ed,N y cp,N Nb [lb]
1,512.00 1,296.00 1.000 1.000 1.000 1.000 67,509

Results

Ncbg [lb] f concrete f  Ncbg [lb] Nua [lb]
78,760 0.700 55,132 32,479
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4 Shear load

Load Vua [lb] Capacity f Vn [lb] Utilization bV = Vua/f Vn Status
 Steel Strength* N/A N/A N/A N/A

 Steel failure (with lever arm)* N/A N/A N/A N/A

 Pryout Strength* N/A N/A N/A N/A

 Concrete edge failure in direction ** N/A N/A N/A N/A

 * highest loaded anchor    **anchor group (relevant anchors)

5 Warnings
•  The anchor design methods in PROFIS Engineering require rigid anchor plates per current regulations (AS 5216:2021, ETAG 001/Annex C,

 EOTA TR029 etc.). This means load re-distribution on the anchors due to elastic deformations of the anchor plate are not considered - the
 anchor plate is assumed to be sufficiently stiff, in order not to be deformed when subjected to the design loading. PROFIS Engineering calculates
 the minimum required anchor plate thickness with CBFEM to limit the stress of the anchor plate based on the assumptions explained above. The
 proof if the rigid anchor plate assumption is valid is not carried out by PROFIS Engineering. Input data and results must be checked for
 agreement with the existing conditions and for plausibility!

•  Condition A applies where the potential concrete failure surfaces are crossed by supplementary reinforcement proportioned to tie the potential
 concrete failure prism into the structural member. Condition B applies where such supplementary reinforcement is not provided, or where pullout
 or pryout strength governs.

•  For additional information about ACI 318 strength design provisions, please go to https://submittals.us.hilti.com/PROFISAnchorDesignGuide/

Fastening meets the design criteria!
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Coordinates Anchor [in.]

Anchor x y c-x c+x c-y c+y

1 -9.000 -3.000 - - - -
2 9.000 -3.000 - - - -
3 -9.000 3.000 - - - -
4 9.000 3.000 - - - -

6 Installation data
 Anchor type and diameter: Heavy Hex Head ASTM F 1554
 GR. 36 1

 Profile: W shape (AISC), W14X38; (L x W x T x FT) = 14.100 in. x 6.770 in. x
 0.310 in. x 0.515 in.

 Item number: not available 

 Hole diameter in the fixture: df = 1.062 in.  Maximum installation torque: -
 Plate thickness (input): 1.500 in.  Hole diameter in the base material: - in.
 Recommended plate thickness: not calculated  Hole depth in the base material: 12.000 in.

 Minimum thickness of the base material: 13.172 in.

 Hilti Heavy Hex Head headed stud anchor with 12 in embedment, 1, Steel galvanized, installation per instruction for use

1 2

3 4

x

y
0.000

0.
00

0

11.000 11.000

2.000 18.000 2.000

2.
00

0
6.

00
0

2.
00

0

5.
00

0
5.

00
0
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7 Remarks; Your Cooperation Duties
•  Any and all information and data contained in the Software concern solely the use of Hilti products and are based on the principles, formulas and

 security regulations in accordance with Hilti's technical directions and operating, mounting and assembly instructions, etc., that must be strictly
 complied with by the user. All figures contained therein are average figures, and therefore use-specific tests are to be conducted prior to using
 the relevant Hilti product. The results of the calculations carried out by means of the Software are based essentially on the data you put in.
 Therefore, you bear the sole responsibility for the absence of errors, the completeness and the relevance of the data to be put in by you.
 Moreover, you bear sole responsibility for having the results of the calculation checked and cleared by an expert, particularly with regard to
 compliance with applicable norms and permits, prior to using them for your specific facility. The Software serves only as an aid to interpret norms
 and permits without any guarantee as to the absence of errors, the correctness and the relevance of the results or suitability for a specific
 application.

•  You must take all necessary and reasonable steps to prevent or limit damage caused by the Software. In particular, you must arrange for the
 regular backup of programs and data and, if applicable, carry out the updates of the Software offered by Hilti on a regular basis. If you do not use
 the AutoUpdate function of the Software, you must ensure that you are using the current and thus up-to-date version of the Software in each
 case by carrying out manual updates via the Hilti Website. Hilti will not be liable for consequences, such as the recovery of lost or damaged data
 or programs, arising from a culpable breach of duty by you.
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ENGINEER: SCN DATE: PAGE: 1 

CHECKED:   DATE:  SHEET: 1 OF 1

PROJECT:  

 CD 0.90             

 CM 1.00             

 Ct 1.00             

 Cg 1.00             

 CΔ 1.00             

 Ceg 1.00             

 Cdi 1.00             

 Ctn 1.00             

0.90             

 D 0.375           in

 Dr 0.265           in

 Fyb 50,188         psi

 θ 0                  deg

Single

No

 lm 2.1875         in

 Fem║ 5,600           psi

 FemꞱ 5,600           psi

 Femθ 5,600           psi

 ls 0.375           in

 Fes║ 36,000         psi

 FesꞱ 36,000         psi

 Fesθ 36,000         psi

 Rt 5.833           

 Re 0.1556         

 Kθ 1.00             

 Kd 4.25             

 Rd 4.00             

 Rd 3.60             

 Rd 3.20             

 Rd 3.20             

 k1 0.38             

 k2 0.59             

 k3 4.27             

 Z 812              lb

 Z 894              lb

 Z 379              lb

 Z 460              lb

 Z 344              lb

 Min Z 279             lb

 Z' 251              lb     Adjusted Dowel Bearing Strength

     Yield Mode IV

     Yield Mode IIIs

     Yield Mode IIIm

     Yield Mode II

Capacities

Bearing Coefficients

     Yield Mode III

     Yield Mode Is

     Yield Mode Im

     Both Sides Plastic Hinge

     One Side Plastic Hinge

     Rotation without Bending

     Yield Mode II

     Yield Mode I

     Dowel Diameter Coefficient

     Load Angle Coefficient

     Strength

Reduction Term

     Yield Mode IV

     Bearing Length

     Strength @ θ (Used in Brg Eqs)

     Length

     Length

     Strength Parallel

Side Member Dowel Bearing Properties

Main to Side Member Ratios

     Strength Perpendicular

     Strength @ θ (Used in Brg Eqs)

     Strength Parallel

     Strength Perpendicular

     End Grain

     Geometry

     Temperature

     Group Action

     Is nominal dia ≥ 0.25" and root dia < 0.25"?

     Single or Double Shear

     Max Main or Side Member Angle Btwn Load & Grain

     Bending Yield Strength

     Diameter

     CDCMCtCgCΔCegCdiCtn

Dowel Bearing Properties

     Root Diameter

3/11/2024

Sect 10.3.2

Sect 10.3.3

Sect 10.3.4

Sect 10.3.6

Tab 11.3.1A

Sect 11.5.3

Sect 11.5.4

Tab A1 - AWC Technical Report 12

Tab A1 - AWC Technical Report 12

Tab 11.3.1A

Tab 11.3.1A

Tab 10.3.1

Tab 11.3.1A

Tab 11.3.1A

Tab 11.3.1A

Tab 11.3.1A

Tab 11.3.1A

Tab 11.3.1A

Tab 11.3.1A

Tab A1 - AWC Technical Report 12

Tab 11.3.1A

Tab 11.3.1A

Tab 11.3.1B

Tab 11.3.1A

Eq 11.3-11

Tab 11.3.1B

DOWEL BEARING STRENGTH  --  NDS 2012 MANUAL FOR WOOD CONSTRUCTION

P24003

Load Adjustment Factors

Main Member Dowel Bearing Properties

Tab 11.3.1B

Tab 11.3.1B - Footnote 1

Sect 11.5.1

Sect 11.5.2

Tab 11.3.1A

Tab 11.3.1A - If Not Applicable, use D

     Wet Service

     Load Duration

     Toe-Nail

     Diaphragm

Tab A1 - AWC Technical Report 12

Eq 11.3-11

NDS 2012 Reference

Tab 11.3.1B

Tab 11.3.1B

Tab 11.3.1B

Tab A2 - AWC Technical Report 12

Tab 11.3.1B - 0° = load parallel to grain

Tab 11.3.1A

Printed on:
3/11/2024 @ 9:07 AM

File Name: NDS 2012 Wood Dowel Strength1
Sheet: Dowel Bearing Page 1 of 1
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ENGINEER: SCN DATE: 2/29/2024 PAGE: 1 

CHECKED:   DATE:  SHEET: 1 of 2

PROJECT:  

Input Data:

Height of Sign/Wall, (h): 7.33 ft

Vertical Dimension of Sign/Wall, (s): 7.33 ft

Horiz Dimension of Sign/Wall, (B) 12.00 ft

Length of Return Corner (Lr): 18.67 ft

Exposure Category: B Sect. 26.7.3

Importance Factor, (I): 1.00 Table 1.5-2

Risk Category: II Table 1.5-1

Ultimate  Basic Wind Speed, (V): 110 mph Figure 26.5-1

0.57 Table 29.3-1

Wind Directionality Factor, (Kd): 0.85 Table 26.6-1

Topographic Factor, (Kzt): 1.00 Figure 26.8-1

Ground Elevation Factor, (Ke): 1.00 Table 26.9-1

Gust Effect Factor, (G): 0.85 ( + ) Sect 26.11

Output Data:

Velocity Pressure Wall Height, (qh): 15.13 psf Eqn. 26.10-1

9.08 psf

Output Data:

Geometry Ratios: s/h = 1.000

B/s = 1.636 < 2, Case C need not be considered

Lr/s = 2.54561571

F = qhGCf Eq. 29.3-1

CASE A Cf = 1.42 Fig 29.3-1 FA  (SERVICE)= 10.94 psf Eq. 29.3-1

CASE B Cf = 1.42 Fig 29.3-1 FB (SERVICE)= 10.94 psf Eq. 29.3-1

Output Data:

Return Corner Reduction Factors = 0.60 per fig 29.3-1 may only be applied at region 0 to s when B/S >=5

s/h reductin factor = 0.80 if s/h>0.8, (1.8-s/h)

CASE C

w/ Reduction F (SERVICE)= qhGCf Eq. 29.3-1

0 to s  Cf = #N/A #N/A F= #N/A psf Eq. 29.3-1

s to 2s Cf = #N/A #N/A F= #N/A psf Eq. 29.3-1

2s to 3s Cf = #N/A #N/A F= #N/A psf Eq. 29.3-1

3s to 10s Cf = #N/A #N/A F= #N/A psf Eq. 29.3-1

 

 

Code Ref:

P24003 New Longview Lot 44 12'-0" Wall

2018 IBC (ASCE 7-10 Sect 29.4) 

DESIGN WIND LOADS - SOLID FREESTANDING WALLS AND SOLID SIGNS

Code Reference:

Code Ref:

qhULT = 0.00256KhKztKdKeV
2
I =

qhSERVICE =

Velocity Pressure Exposure Coefficient at 

Sign/Wall Height, (Kh):

Value From Table

(Fig 29.3-1)

Code Ref:

Printed on:

2/29/2024 @ 10:50 AM

File Name: 2018-IBC Solid Sign1

Sheet: Solid Sign Page 1 of 2
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ENGINEER: SCN DATE: 2/29/2024 PAGE: 2 

CHECKED:   DATE:  SHEET: 2 OF 2

PROJECT:  

RESULTS Output Data:

ALL Cases:

Force Ht = 4.03 ft

Service Level (ASD):

Case A:

FA = 10.94 psf

Linear Force = 80.26 plf

Linear Moment = 323.69 lb-ft / ft

Case B:

FB = 10.94 psf

Linear Force = 80.26 plf

Linear Moment = 323.69 lb-ft / ft

Case C:

FC = #N/A psf

worst case from 0 to s 

0 to s  0 to 7.33 #N/A plf

s to 2s 7.33 to 14.67 #N/A plf

2s to 3s 14.67 to 22.00 #N/A plf

3s to 10s 22.00 to 73.33 #N/A plf

 

 

Location (ft) Linear Force

2012 IBC (ASCE 7-10 Sect 29.4) 

Code Ref:

CASE C: resultant force acts 

normal to the face of sign through 

the geometric center

the force acts at a vertical 

distance above the geometric 

center equal to .05 times the 

average ht of the sign

CASE B: resultant force acts 

normal to the face of sign at a 

distance from the geometric 

center toward the windward edge 

equal to 0.2 times the average 

width of the sign

CASE A: resultant force acts 

normal to the face of sign through 

the geometric center

P24003 New Longview Lot 44 12'-0" Wall

Printed on:

2/29/2024 @ 10:50 AM

File Name: 2018-IBC Solid Sign1

Sheet: Solid Sign Page 2 of 2
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ENGINEER: SCN DATE: 2/29/2024 PAGE: 1 

CHECKED:   DATE:  SHEET: 1 of 2

PROJECT:  

Input Data:

Height of Sign/Wall, (h): 7.33 ft

Vertical Dimension of Sign/Wall, (s): 7.33 ft

Horiz Dimension of Sign/Wall, (B) 18.67 ft

Length of Return Corner (Lr): 12.00 ft

Exposure Category: B Sect. 26.7.3

Importance Factor, (I): 1.00 Table 1.5-2

Risk Category: II Table 1.5-1

Ultimate  Basic Wind Speed, (V): 110 mph Figure 26.5-1

0.57 Table 29.3-1

Wind Directionality Factor, (Kd): 0.85 Table 26.6-1

Topographic Factor, (Kzt): 1.00 Figure 26.8-1

Ground Elevation Factor, (Ke): 1.00 Table 26.9-1

Gust Effect Factor, (G): 0.85 ( + ) Sect 26.11

Output Data:

Velocity Pressure Wall Height, (qh): 15.13 psf Eqn. 26.10-1

9.08 psf

Output Data:

Geometry Ratios: s/h = 1.000

B/s = 2.546 ≥ 2, Case C must be considered

Lr/s = 1.63643802

F = qhGCf Eq. 29.3-1

CASE A Cf = 1.39 Fig 29.3-1 FA  (SERVICE)= 10.70 psf Eq. 29.3-1

CASE B Cf = 1.39 Fig 29.3-1 FB (SERVICE)= 10.70 psf Eq. 29.3-1

Output Data:

Return Corner Reduction Factors = 0.65 per fig 29.3-1 may only be applied at region 0 to s when B/S >=5

s/h reductin factor = 0.80 if s/h>0.8, (1.8-s/h)

CASE C

w/ Reduction F (SERVICE)= qhGCf Eq. 29.3-1

0 to s  Cf = 2.441 1.953 F= 15.07 psf Eq. 29.3-1

s to 2s Cf = 1.609 1.287 F= 9.93 psf Eq. 29.3-1

2s to 3s Cf = 0.627 0.502 F= 3.87 psf Eq. 29.3-1

3s to 10s Cf = 0.000 0.000 F= 0.00 psf Eq. 29.3-1

 

 

Code Ref:

P24003 New Longview Lot 44 18'-8" Wall

2018 IBC (ASCE 7-10 Sect 29.4) 

DESIGN WIND LOADS - SOLID FREESTANDING WALLS AND SOLID SIGNS

Code Reference:

Code Ref:

qhULT = 0.00256KhKztKdKeV
2
I =

qhSERVICE =

Velocity Pressure Exposure Coefficient at 

Sign/Wall Height, (Kh):

Value From Table

(Fig 29.3-1)

Code Ref:

Printed on:

2/29/2024 @ 10:46 AM

File Name: 2018-IBC Solid Sign1

Sheet: Solid Sign Page 1 of 2
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ENGINEER: SCN DATE: 2/29/2024 PAGE: 2 

CHECKED:   DATE:  SHEET: 2 OF 2

PROJECT:  

RESULTS Output Data:

ALL Cases:

Force Ht = 4.03 ft

Service Level (ASD):

Case A:

FA = 10.70 psf

Linear Force = 78.46 plf

Linear Moment = 316.43 lb-ft / ft

Case B:

FB = 10.70 psf

Linear Force = 78.46 plf

Linear Moment = 316.43 lb-ft / ft

Case C:

FC = 15.07 psf

worst case from 0 to s 

0 to s  0 to 7.33 110.51 plf

s to 2s 7.33 to 14.67 72.85 plf

2s to 3s 14.67 to 22.00 28.41 plf

3s to 10s 22.00 to 73.33 0.00 plf

 

 

Location (ft) Linear Force

2012 IBC (ASCE 7-10 Sect 29.4) 

Code Ref:

CASE C: resultant force acts 

normal to the face of sign through 

the geometric center

the force acts at a vertical 

distance above the geometric 

center equal to .05 times the 

average ht of the sign

CASE B: resultant force acts 

normal to the face of sign at a 

distance from the geometric 

center toward the windward edge 

equal to 0.2 times the average 

width of the sign

CASE A: resultant force acts 

normal to the face of sign through 

the geometric center

P24003 New Longview Lot 44 18'-8" Wall

Printed on:

2/29/2024 @ 10:46 AM

File Name: 2018-IBC Solid Sign1

Sheet: Solid Sign Page 2 of 2
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Masonry Slender Wall
LIC# : KW-06016181, Build:20.21.12.16 PMA Engineering (c) ENERCALC INC 1983-2021

DESCRIPTION: --None--

Project File: ENERCALC_20

Project Title:
Engineer:
Project ID:
Project Descr:

Code References

Calculations per TMS 402-16, IBC 2018, CBC 2019, ASCE 7-16

Load Combinations Used : ASCE 7-16

General Information

Min Allow Out-of-plane Defl Ratio 0.0

=Minimum Vertical Steel % 0.0020

8Nom. Wall Thickness in

Bar Size 5
=

Actual Thickness

Bar Spacing 48 in

7.625 in

=

140 pcf=

Rebar "d" distance in

= =

Wall Weight 47.0 psf

Wall is grouted at rebar cells only

=

Temp Diff across thickness deg F=

3.8125

Construction Type : Grouted Hollow Concrete Masonry

F'm 1.50 ksi

Fr - Rupture 61.0 psi

ρ

Lower Level Rebar . . .
=

#
Em = f'm * 900.0

Max % of         bal. 0.007134=

Block Weight

Grout Density

Normal Weight

Fy - Yield 60.0 ksi

Calculations per TMS 402-16, IBC 2018, CBC 2019, ASCE 7-16

One-Story Wall Dimensions

8

0 B

Roof Attachment

A

Floor Attachment

B Parapet height ft=

=Clear Height

Top Free, Bottom Fix

A ft

Wall Support Condition

Wind Loads : Seismic Loads :

Lateral Loads

15.13

Fp 1.0 = 25.0 psf

Full area WIND load psf Wall Weight Seismic Load Input Method : Direct entry of Lateral Wall Weight

Seismic Wall Lateral Load 25.0 psf

(Applied to full "STRIP Width")

topLr L ED W bottom
Endpoints from Base

.03531Distributed Lateral Load k/ft ft

E046LONGVIEW LOT 44
SCN
P24003
TRASH CONTAINER CMU WALL

F046



Masonry Slender Wall
LIC# : KW-06016181, Build:20.21.12.16 PMA Engineering (c) ENERCALC INC 1983-2021

DESCRIPTION: --None--

Project File: ENERCALC_20

Project Title:
Engineer:
Project ID:
Project Descr:

DESIGN SUMMARY

Actual Values . . . Allowable Values . . .Governing Load Combination . . .

Axial Load Check
+1.20D+E ft0.1333Location

Max Pu / Ag 11.090 psi

0.2 * f'm 300.0 psi

Reinforcing Limit Check
Max Allow As/bd0.001694Actual As/bd 0.007134

Service Deflection Check
E Only

Actual Defl. Ratio  L/ Allowable Defl. Ratio649 150.0PASS

PASS

Max. Deflection 0.2958 in

Max. Allow. Defl. 1.280 in

Moment Capacity Check
+0.90D+E Max Mu -0.8031 k-ft Phi * Mn 1.243 k-ft

Maximum Bending Stress Ratio   =0.6460PASS

Top Horizontal
Base Horizontal E Only 0.20 k

Maximum Reactions . . .for Load Combination....

Results reported for "Strip Width" of 12.0 in

0.0 k

Vertical Reaction +D+0.450W 0.3760 k

/2 for Cantilever

Moment Values 0.6 *

Design Maximum Combinations - Moments Results reported for "Strip Width" = 12 in.

0.2*f'm*b*t

Axial Load

Load Combination Phi MnMu
k

Pu Mcr As RatioAs rho bal
in^2k-ftk k-ftk-ft

Phi Bar 'd'

0.00000.00 0.000.000 0.000 0.00000.000 0.000.00 0.00

0.00000.00 0.000.000 0.000 0.00000.000 0.000.00 0.00

0.00170.24 1.2712.204 0.078 0.00700.451 0.900.44+1.20D+0.50W  at  0.00  to  0.27 0.00

0.00170.24 1.2712.204 0.078 0.00700.451 0.900.44+1.20D-0.50W  at  0.00  to  0.27 0.00

0.00170.48 1.2712.204 0.078 0.00700.451 0.900.44+1.20D+W  at  0.00  to  0.27 0.00

0.00170.48 1.2712.204 0.078 0.00700.451 0.900.44+1.20D-W  at  0.00  to  0.27 0.00

0.00170.48 1.2412.204 0.078 0.00700.338 0.900.44+0.90D+W  at  0.00  to  0.27 0.00

0.00170.48 1.2412.204 0.078 0.00700.338 0.900.44+0.90D-W  at  0.00  to  0.27 0.00

0.00170.80 1.2712.204 0.078 0.00700.451 0.900.44+1.20D+E  at  0.00  to  0.27 0.00

0.00170.80 1.2412.204 0.078 0.00700.338 0.900.44+0.90D+E  at  0.00  to  0.27 0.00

Moment Values DeflectionsStiffness

Design Maximum Combinations - Deflections Results reported for "Strip Width" = 12 in.

Axial Load

Load Combination I crackedMactualPu Mcr Defl. Ratio
in^4k-ft k-ft in^4 in^4 ink

DeflectionI effectiveI gross

0.00.0000.00 0.000.000 0.0000.000.00

10,920.10.0180.00 17.080.013 331.100331.100.44+D+0.60W  at  7.73  to  8.00

14,560.10.0130.00 17.080.013 331.100331.100.44+D+0.450W  at  7.73  to  8.00

10,924.10.0180.00 17.060.008 331.100331.100.44+0.60D+0.60W  at  7.73  to  8.00

2,570.50.0750.00 17.080.013 331.100331.100.44+D+0.70E  at  7.73  to  8.00

7,553.00.0250.00 17.080.013 331.100331.100.44+D+0.5250E  at  7.73  to  8.00

2,542.40.0760.00 17.060.008 331.100331.100.44+0.60D+0.70E  at  7.73  to  8.00

5,029.50.0380.00 17.040.000 331.100331.100.44W Only  at  7.73  to  8.00

649.20.2960.00 17.040.001 331.100331.100.44E Only  at  7.73  to  8.00

Top Horizontal Vertical @ Wall Base

Reactions - Vertical & Horizontal

Base HorizontalLoad Combination

D Only 0.0 0.00 0.376k k k

+D+0.60W 0.1 0.00 0.376k k k

+D+0.450W 0.1 0.00 0.376k k k

+0.60D+0.60W 0.1 0.00 0.226k k k

+D+0.70E 0.1 0.00 0.376k k k

E047LONGVIEW LOT 44
SCN
P24003
TRASH CONTAINER CMU WALL

F047



Masonry Slender Wall
LIC# : KW-06016181, Build:20.21.12.16 PMA Engineering (c) ENERCALC INC 1983-2021

DESCRIPTION: --None--

Project File: ENERCALC_20

Project Title:
Engineer:
Project ID:
Project Descr:

+D+0.5250E 0.1 0.00 0.376k k k

+0.60D+0.70E 0.1 0.00 0.226k k k

W Only 0.1 0.00 0.000k k k

E Only 0.2 0.00 0.000k k k

E048LONGVIEW LOT 44
SCN
P24003
TRASH CONTAINER CMU WALL

F048



Wall Footing
LIC# : KW-06016181, Build:20.21.12.16 PMA Engineering (c) ENERCALC INC 1983-2021

DESCRIPTION: --None--

Project File: ENERCALC_20

Project Title:
Engineer:
Project ID:
Project Descr:

Code References

Calculations per ACI 318-14, IBC 2018, CBC 2019, ASCE 7-16

Load Combinations Used : ASCE 7-16

General Information

Material Properties Soil Design Values
2.50

Analysis Settings

250.0ksi
No

ksfAllowable Soil Bearing =
=

5.0

60.0
3,122.0

145.0 = 0.30

Flexure = 0.90

Shear =

Valuesϕ

0.00180

Soil Passive Resistance (for Sliding)

1.0

1.0

=

Increases based on footing Width
Allow. Pressure Increase per foot of width = ksf

when footing is wider than = ft:

=

AutoCalc Footing Weight as DL Yes

Adjusted Allowable Bearing Pressure ksf= 2.50

when base footing is below ft

pcf

Increase Bearing By Footing Weight

= pcf

Min. Overturning Safety Factor

=

: 1

Increases based on footing Depth0.750
=

Soil/Concrete Friction Coeff.

Ec : Concrete Elastic Modulus

Min. Sliding Safety Factor

=

=

: 1

Reference Depth below Surface ft
=Allow. Pressure Increase per foot of depth ksf

=

=

=

Concrete Density

=

Min Allow % Temp Reinf.

ksif'c : Concrete 28 day strength
fy : Rebar Yield ksi

Min Steel % Bending Reinf.

Dimensions

Footing Width 2.50 ft=

Wall center offset

from center of footing 2 in

=

=

Wall Thickness 12 in

Footing Thickness 34.0 in=

Rebar Centerline to Edge of Concrete...

= inat Bottom of footing 3.0

Reinforcing

#

Bars along X-X Axis

Reinforcing Bar Size

=

5

Bar spacing

=

5.00

Applied Loads

0.6960
0.060 0.10 0.0250

D Lr

ksf

L S

P : Column Load
OB : Overburden =

k

W E

M-zz

V-x = k0.1210 .2

0.4850 k-ft

Vx applied = 0.0 in above top of footing

= 0.80

H

=
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Wall Footing
LIC# : KW-06016181, Build:20.21.12.16 PMA Engineering (c) ENERCALC INC 1983-2021

DESCRIPTION: --None--

Project File: ENERCALC_20

Project Title:
Engineer:
Project ID:
Project Descr:

DESIGN SUMMARY Design OK
Governing Load CombinationFactor of Safety Item Applied Capacity

PASS 0.9290 Soil Bearing 2.322 ksf 2.50 ksf +0.60D+0.70E

PASS 1.349 Overturning - Z-Z 0.9567 k-ft 1.290 k-ft +0.60D+0.70E

PASS 2.331 Sliding - X-X 0.140 k 0.3264 k +0.60D+0.70E

PASS n/a Uplift 0.0 k 0.0 k No Uplift

Utilization Ratio Item Applied Capacity Governing Load Combination

PASS 0.004132 Z Flexure (+X) 0.4228 k-ft 102.323 k-ft +0.90D+E

PASS 0.007147 Z Flexure (-X) 0.7313 k-ft 102.323 k-ft +0.90D-E

PASS n/a 1-way Shear (+X) 0.0 psi 106.066 psi n/a

PASS 0.0 1-way Shear (-X) 0.0 psi 0.0 psi n/a

Detailed Results

Rotation Axis &
Xecc

Actual Soil Bearing Stress Actual / Allowable

Soil Bearing

Gross Allowable -X +X RatioLoad Combination...

, D Only 2.50 ksf 0.6154 ksf 0.8351 ksf 0.3340.7678 in
, +D+L 2.50 ksf 0.6754 ksf 0.8951 ksf 0.3580.7091 in
, +D+S 2.50 ksf 0.6304 ksf 0.8501 ksf 0.3400.7522 in
, +D+0.750L 2.50 ksf 0.6604 ksf 0.8801 ksf 0.3520.7229 in
, +D+0.750L+0.750S 2.50 ksf 0.6716 ksf 0.8914 ksf 0.3570.7125 in
, +D+0.60W 2.50 ksf 0.1449 ksf 1.306 ksf 0.5224.055 in
, +D+0.750L+0.450W 2.50 ksf 0.3075 ksf 1.233 ksf 0.4933.044 in
, +D+0.750L+0.750S+0.450W 2.50 ksf 0.3188 ksf 1.244 ksf 0.4983.001 in
, +0.60D+0.60W 2.50 ksf 0.0 ksf 0.9867 ksf 0.3956.247 in
, +D+0.70E 2.50 ksf 0.0 ksf 1.820 ksf 0.7287.10 in
, +D+0.750L+0.750S+0.5250E 2.50 ksf 0.0 ksf 1.571 ksf 0.6295.119 in
, +0.60D+0.70E 2.50 ksf 0.0 ksf 2.322 ksf 0.92911.321 in

Rotation Axis &

Overturning Stability Units : k-ft

Load Combination... StatusOverturning Moment Resisting Moment Stability Ratio

, D Only None 2.150 k-ft Infinity OK
, +D+L None 2.338 k-ft Infinity OK
, +D+S None 2.197 k-ft Infinity OK
, +D+0.750L None 2.291 k-ft Infinity OK
, +D+0.750L+0.750S None 2.326 k-ft Infinity OK
, +D+0.60W 0.4967 k-ft 2.150 k-ft 4.329 OK
, +D+0.750L+0.450W 0.3725 k-ft 2.291 k-ft 6.150 OK
, +D+0.750L+0.750S+0.450W 0.3725 k-ft 2.326 k-ft 6.244 OK
, +0.60D+0.60W 0.4967 k-ft 1.290 k-ft 2.598 OK
, +D+0.70E 0.9567 k-ft 2.150 k-ft 2.248 OK
, +D+0.750L+0.750S+0.5250E 0.7175 k-ft 2.326 k-ft 3.242 OK
, +0.60D+0.70E 0.9567 k-ft 1.290 k-ft 1.349 OK

Force Application Axis

Sliding Stability

Load Combination... StatusSliding Force Resisting Force Sliding SafetyRatio

, D Only 0.0 k 0.5439 k No Sliding OK
, +D+L 0.0 k 0.5889 k No Sliding OK
, +D+S 0.0 k 0.5552 k No Sliding OK
, +D+0.750L 0.0 k 0.5777 k No Sliding OK
, +D+0.750L+0.750S 0.0 k 0.5861 k No Sliding OK
, +D+0.60W 0.07260 k 0.5439 k 7.492 OK
, +D+0.750L+0.450W 0.05445 k 0.5777 k 10.609 OK
, +D+0.750L+0.750S+0.450W 0.05445 k 0.5861 k 10.764 OK
, +0.60D+0.60W 0.07260 k 0.3264 k 4.495 OK
, +D+0.70E 0.140 k 0.5439 k 3.885 OK
, +D+0.750L+0.750S+0.5250E 0.1050 k 0.5861 k 5.582 OK
, +0.60D+0.70E 0.140 k 0.3264 k 2.331 OK
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Wall Footing
LIC# : KW-06016181, Build:20.21.12.16 PMA Engineering (c) ENERCALC INC 1983-2021

DESCRIPTION: --None--

Project File: ENERCALC_20

Project Title:
Engineer:
Project ID:
Project Descr:

Flexure Axis & Load Combination
k-ft

As Req'd

Footing Flexure

Tension @ Bot.Which Actual As

Statusk-ft

Mu

Side ? or Top ? in^2in^2 in^2

Gvrn. As Phi*Mn

, +1.40D 0.3417 -X Bottom 0.7344 Min Temp % 0.744 102.323 OK
, +1.40D 0.1807 +X Bottom 0.7344 Min Temp % 0.744 102.323 OK
, +1.20D+1.60L 0.4004 -X Bottom 0.7344 Min Temp % 0.744 102.323 OK
, +1.20D+1.60L 0.1984 +X Bottom 0.7344 Min Temp % 0.744 102.323 OK
, +1.20D+1.60L+0.50S 0.4088 -X Bottom 0.7344 Min Temp % 0.744 102.323 OK
, +1.20D+1.60L+0.50S 0.2018 +X Bottom 0.7344 Min Temp % 0.744 102.323 OK
, +1.20D+L 0.3601 -X Bottom 0.7344 Min Temp % 0.744 102.323 OK
, +1.20D+L 0.1821 +X Bottom 0.7344 Min Temp % 0.744 102.323 OK
, +1.20D+0.50W 0.1668 -X Bottom 0.7344 Min Temp % 0.744 102.323 OK
, +1.20D+0.50W 0.2119 +X Bottom 0.7344 Min Temp % 0.744 102.323 OK
, +1.20D-0.50W 0.419 -X Bottom 0.7344 Min Temp % 0.744 102.323 OK
, +1.20D-0.50W 0.09785 +X Bottom 0.7344 Min Temp % 0.744 102.323 OK
, +1.20D+L+1.60S 0.387 -X Bottom 0.7344 Min Temp % 0.744 102.323 OK
, +1.20D+L+1.60S 0.193 +X Bottom 0.7344 Min Temp % 0.744 102.323 OK
, +1.20D+1.60S+0.50W 0.1937 -X Bottom 0.7344 Min Temp % 0.744 102.323 OK
, +1.20D+1.60S+0.50W 0.2228 +X Bottom 0.7344 Min Temp % 0.744 102.323 OK
, +1.20D+1.60S-0.50W 0.4458 -X Bottom 0.7344 Min Temp % 0.744 102.323 OK
, +1.20D+1.60S-0.50W 0.1087 +X Bottom 0.7344 Min Temp % 0.744 102.323 OK
, +1.20D+L+W 0.1079 -X Bottom 0.7344 Min Temp % 0.744 102.323 OK
, +1.20D+L+W 0.2962 +X Bottom 0.7344 Min Temp % 0.744 102.323 OK
, +1.20D+L-W 0.6123 -X Bottom 0.7344 Min Temp % 0.744 102.323 OK
, +1.20D+L-W 0.06801 +X Bottom 0.7344 Min Temp % 0.744 102.323 OK
, +1.20D+L+0.50S+W 0.1163 -X Bottom 0.7344 Min Temp % 0.744 102.323 OK
, +1.20D+L+0.50S+W 0.2996 +X Bottom 0.7344 Min Temp % 0.744 102.323 OK
, +1.20D+L+0.50S-W 0.6207 -X Bottom 0.7344 Min Temp % 0.744 102.323 OK
, +1.20D+L+0.50S-W 0.07141 +X Bottom 0.7344 Min Temp % 0.744 102.323 OK
, +0.90D+W 0.01052 -X Bottom 0.7344 Min Temp % 0.744 102.323 OK
, +0.90D+W 0.2373 +X Bottom 0.7344 Min Temp % 0.744 102.323 OK
, +0.90D-W 0.4722 -X Bottom 0.7344 Min Temp % 0.744 102.323 OK
, +0.90D-W 0.002624 +X Bottom 0.7344 Min Temp % 0.744 102.323 OK
, +1.20D+L+0.20S+E 0.01671 -X Bottom 0.7344 Min Temp % 0.744 102.323 OK
, +1.20D+L+0.20S+E 0.3961 +X Bottom 0.7344 Min Temp % 0.744 102.323 OK
, +1.20D+L+0.20S-E 0.7893 -X Bottom 0.7344 Min Temp % 0.744 102.323 OK
, +1.20D+L+0.20S-E 0.008331 +X Bottom 0.7344 Min Temp % 0.744 102.323 OK
, +0.90D+E 0.02268 -X Bottom 0.7344 Min Temp % 0.744 102.323 OK
, +0.90D+E 0.4228 +X Bottom 0.7344 Min Temp % 0.744 102.323 OK
, +0.90D-E 0.7313 -X Bottom 0.7344 Min Temp % 0.744 102.323 OK
, +0.90D-E 0.00918 +X Bottom 0.7344 Min Temp % 0.744 102.323 OK

One Way Shear Units : k

Vu @ +XLoad Combination... Vu @ -X Vu:Max Vu / Phi*VnPhi Vn Status

+1.40D 0 0 0 106.066 0psipsipsipsi OK
+1.20D+1.60L 0 0 0 106.066 0psipsipsipsi OK
+1.20D+1.60L+0.50S 0 0 0 106.066 0psipsipsipsi OK
+1.20D+L 0 0 0 106.066 0psipsipsipsi OK
+1.20D+0.50W 0 0 0 106.066 0psipsipsipsi OK
+1.20D-0.50W 0 0 0 106.066 0psipsipsipsi OK
+1.20D+L+1.60S 0 0 0 106.066 0psipsipsipsi OK
+1.20D+1.60S+0.50W 0 0 0 106.066 0psipsipsipsi OK
+1.20D+1.60S-0.50W 0 0 0 106.066 0psipsipsipsi OK
+1.20D+L+W 0 0 0 106.066 0psipsipsipsi OK
+1.20D+L-W 0 0 0 106.066 0psipsipsipsi OK
+1.20D+L+0.50S+W 0 0 0 106.066 0psipsipsipsi OK
+1.20D+L+0.50S-W 0 0 0 106.066 0psipsipsipsi OK
+0.90D+W 0 0 0 106.066 0psipsipsipsi OK
+0.90D-W 0 0 0 106.066 0psipsipsipsi OK
+1.20D+L+0.20S+E 0 0 0 106.066 0psipsipsipsi OK
+1.20D+L+0.20S-E 0 0 0 106.066 0psipsipsipsi OK
+0.90D+E 0 0 0 106.066 0psipsipsipsi OK
+0.90D-E 0 0 0 106.066 0psipsipsipsi OK
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ENGINEER: SCN DATE: PAGE: 1 

CHECKED:   DATE:  

PROJECT:  P24003 1

Inputs:

Allowable Bearing Pressure = 2500 psf

NET

f'c = 4500 psi

fy = 60 ksi

Grade Beam Dimensions:

2.5 feet

2.8 feet

31 in Unfactored wGB = 1062.4 plf  

Grade Beam Continuous Reinforcing: 

Reinf Size (n) Top (n) Bottom

#5 3 3 Total As = 1.86 in
2

As (in
2
)= 0.93 0.93 AT&S = 0.0018bh = 1.836 in

2 

OK

Loads:

696.0 plf wU-TL = 1.4D =  2461.7 plf 

0.0 plf wU-TL = 1.2D + 1.6L = 2110.1 plf

Results:

wTL = 696.0 plf

Bearing Pressure = wTL/b = 278.4 psf BEARING PRESSURE OK

Assume Grade Beam spans 10ft for voids and/or piping.

Treat as simple span.

VU = 12.31 k

фVn = 93.58 k OK, STIRRUPS NOT REQ'D

MU = 30.77 k-ft

фMn = 1544.61 k-in

128.72 k-ft OK

Min: #4 TIES @ 48in o.c.

SHEET: 1 OF 

2/29/2024

GRADE BEAM

 Width, b =

Effective Depth, d = 

Unfactored Dead Load, wDL =

Unfactored Live Load, wLL=

Height, h =

1
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