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ProjectInformation

MecaWind v2530
Developed by Meca Enterprises Inc., www.mecaenterprises.com, Copyright © 2025

Company/CustomerInfo

Calculations Prepared by:
Date: Jun 13, 2025
General

General:
Reference Abbreviations: T: Table, F: Figure, E: Equation, §: Section
Wind Load Standard = ASCE 7-22 Basic Wind Speed = 175.0 mph
Exposure Classification = C Risk Category = II
Structure Type = Canopy Basis for Wind Pressures = ASD
MWFRS Analysis Method = None C&C Analysis Method = Ch 30 Pt 4
Dynamic Type of Structure = Rigid Advanced Options = True
Base Elevation Of Structure = 0.0000 ft MWFRS Pressure Elevations = Mean Ht
Topographic Effects = None Override Directionality Factor = True
Manual - Directionality Factor = 0.8500 Override Gust Factor = True
Manual - Gust Factor = 0.850 Override Minimum Pressure = False

BuildingInputs

Building Inputs
h = Mean Building Roof Height = 12.0000 ft
he = Mean Eave Height = 9.5000 ft
hc = Mean canopy height = 8.0000 ft

ExposureConstants

Exposure Constants [T:26.11-1]:
α = 3-s Gust-speed exponent = 9.800 Zg = Nominal Ht of Boundary Layer = 2460.000 ft
â = Reciprocal of α = 0.102 b = 3 sec gust speed factor = 1.000
αm = Mean hourly Wind-Speed Exponent = 0.156 bm = Mean hourly Windspeed Exponent = 0.660
c = Turbulence Intensity Factor = 0.200 ε = Integral Length Scale Exponent = 0.2000

C&CWindperCh30Pt4Canopy

Components and Cladding (C&C) Wind Loads per Ch 30 Pt 4 Canopy

h = Mean structure height = 12.000 ft Kh = 2.41•(15/Zg)2/α = 0.851
Kzt = No Topographic Feature = 1.000 Kd = Directionality (Manual) = 0.85
LF = ASD Load Factor = 0.60 Ke = Ground Elev Factor T:26.10-1 = 1.000
qh = .00256•Kh•Kzt•Ke•V2•LFE:26.10-1 = 40.04 psf

C&CWindCanopySummaryTable:1

C&C Wind Canopy Summary per Ch 30 Pt 4
All wind pressures include a Load Factor (LF) of 0.6

Zone Reference Pmax

A ≤ 10 ft2

psf

Pmin

A ≤ 10 ft2

psf

Pmax

A = 20 ft2

psf

Pmin

A = 20 ft2

psf

Pmax

A = 50 ft2

psf

Pmin

A = 50 ft2

psf

Pmax

A > 100 ft2

psf

Pmin

A > 100 ft2

psf
Lower Surface F:30.9-

1A/B
27.23 -27.23 25.18 -25.69 22.47 -23.66 20.42 -22.12

Upper Surface F:30.9-
1A/B

27.23 -39.14 25.18 -35.04 22.47 -29.62 20.42 -25.52

Upr & Lwr
Surf

F:30.9-
1A/B

30.63 -30.63 28.07 -28.07 24.68 -24.68 22.12 -22.12

Pmax = Maximum Pressure Pmin = Minimum Pressure
Area = Span • Width Width = Width of Component
Span = Span of Component Reference = Applicable Reference from Standard
§30.2.2 = C&C Min Pressure = 9.60 psf Interpolate = Interpolate for Areas between columns
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Aluminum Beam

Analysis Method :
ksi

Bending Axis : Major Axis Bending
Beam is Fully Braced against lateral-torsional buckling
Allowable Strength Design Fy :   Yield : 31.0 ksi

Beam Bracing : E: Modulus : 10,100.0

Span = 9.0 ft

HSS6x2x1/8
1 2

D(0.040) L(0.080) W(0.1566)

.Service loads entered. Load Factors will be applied for calculations.Applied Loads
Beam self weight calculated and added to loading

Uniform Load :  D = 0.040,  L = 0.080,  W = 0.1566 k/ft,  Tributary Width = 1.0 ft
.Design OKDESIGN SUMMARY

Maximum Bending Stress Ratio   = 0.370 : 1

Load Combination
+D+0.750L+0.450W

Span # where maximum occurs Span # 1

0.7962 k
Mn / Omega : Allowable 4.840 k-ft Vn/Omega : Allowable

HSS6x2x1/8Section used for this span

Span # where maximum occurs
Location of maximum on span

Span # 1

Load Combination
+D+0.750L+0.450W

13.308 k

Section used for this span HSS6x2x1/8
Ma : Applied

Maximum Shear Stress Ratio = 0.060 : 1

0.000 ft

1.791 k-ft Va : Applied

0 <240.0
308

Ratio = 0 <180

Maximum Deflection
Max Downward Transient Deflection 0.310 in 348Ratio = >=240.
Max Upward Transient Deflection 0 in Ratio =
Max Downward Total Deflection 0.350 in Ratio = >=180
Max Upward Total Deflection 0 in

Span: 1 : W Only
n/a
Span: 1 : +D+0.750L+0.450W
n/a

.Maximum Forces & Stresses for Load Combinations

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

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

Dsgn. L =    9.00 ft 1 0.0160.097 0.47 0.214.84 1.00 1.008.080.47 13.3122.22
+D+L

Dsgn. L =    9.00 ft 1 0.0430.265 1.28 0.574.84 1.00 1.008.081.28 13.3122.22
+D+0.750L

Dsgn. L =    9.00 ft 1 0.0360.223 1.08 0.484.84 1.00 1.008.081.08 13.3122.22
+D+0.60W

Dsgn. L =    9.00 ft 1 0.0470.294 1.42 0.634.84 1.00 1.008.081.42 13.3122.22
+D+0.750L+0.450W

Dsgn. L =    9.00 ft 1 0.0600.370 1.79 0.804.84 1.00 1.008.081.79 22.22 13.31
+0.60D+0.60W

Dsgn. L =    9.00 ft 1 0.0410.255 1.23 0.554.84 1.00 1.008.081.23 13.3122.22
+0.60D

Dsgn. L =    9.00 ft 1 0.0090.058 0.28 0.134.84 1.00 1.008.080.28 22.22 13.31
.

LocationLoad CombinationMax. LocationLoad CombinationSpan Max.
Overall Maximum Deflections

in Span"+" Deflin Span"-" Defl
+D+0.750L+0.450W1 0.3501 4.526 0.0000 0.000

Location in SpanSpanMax. Downward Defl Location in SpanLoad Combination Span Max. Upward Defl
Maximum Deflections for Load Combinations

D Only 1 0.0919 4.526 0.0000 0.000

LIC# : KW-06019467, Build:20.24.12.02  (c) ENERCALC, LLC 1982-2025

DESCRIPTION:  Interior Beam

CODE REFERENCES
Calculations per AISC 360-16, IBC 2018, CBC 2019
Load Combination Set : ASCE 7-22 / IBC 2024 (L<=100psf)

Material Properties

7 of 43



Aluminum Beam
(c) ENERCALC, LLC 1982-2025

Location in SpanSpanMax. Downward Defl Location in SpanLoad Combination Span Max. Upward Defl
Maximum Deflections for Load Combinations

+D+L 1 0.2502 4.526 0.0000 0.000
+D+0.750L 1 0.2107 4.526 0.0000 0.000
+D+0.60W 1 0.2779 4.526 0.0000 0.000
+D+0.750L+0.450W 1 0.3501 4.526 0.0000 0.000
+0.60D+0.60W 1 0.2411 4.526 0.0000 0.000
+0.60D 1 0.0552 4.526 0.0000 0.000
L Only 1 0.1583 4.526 0.0000 0.000
W Only 1 0.3099 4.526 0.0000 0.000

.

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

Max Upward from all Load Conditions 0.796 0.796
Max Upward from Load Combinations 0.796 0.796
Max Upward from Load Cases 0.705 0.705
D Only 0.209 0.209
+D+L 0.569 0.569
+D+0.750L 0.479 0.479
+D+0.60W 0.632 0.632
+D+0.750L+0.450W 0.796 0.796
+0.60D+0.60W 0.548 0.548
+0.60D 0.125 0.125
L Only 0.360 0.360
W Only 0.705 0.705

. Section Properties  : HSS6x2x1/8

R xx =

0.861

in

Depth = 6.000 in

R yy =

2.050

in
Zy = 1.460 in^3

J = 3.720 in^4

Width = 2.000 in
Wall Thick

=
0.116 in Zx = 3.190 in^3

Area
=

1.770 in^2
Weight = 6.460 plf

I xx = 7.42 in^4
S xx

=
2.47 in^3 Cw = 2.57 in^6

I yy = 1.310 in^4 C = 0.617 in^3
S yy = 1.310 in^3

Ycg = 3.000 in

.

LIC# : KW-06019467, Build:20.24.12.02

DESCRIPTION:   Interior Beam
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Aluminum Beam
(c) ENERCALC, LLC 1982-2025LIC# : KW-06019467, Build:20.24.12.02

DESCRIPTION:   Interior Beam
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Aluminum Beam
(c) ENERCALC, LLC 1982-2025LIC# : KW-06019467, Build:20.24.12.02

DESCRIPTION:   Interior Beam
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LIC# : KW-06019467, Build:20.23.05.25 (c) ENERCALC INC 1983-2023

DESCRIPTION: Front Beam

Project File: 7465 SW 127 ST, PINECREST.ec6

Project Title:
Engineer:
Project ID:
Project Descr:

CODE REFERENCES
Calculations per AISC 360-16, IBC 2018, CBC 2019, ASCE 7-16
Load Combination Set : IBC 2021

Material Properties
Analysis Method :

ksi
Bending Axis : Major Axis Bending

Beam is Fully Braced against lateral-torsional buckling
Allowable Strength Design 31.0 ksi

Beam Bracing : 10,100.0

.Service loads entered. Load Factors will be applied for calculations.Applied Loads
Beam self weight NOT internally calculated and added
Load for Span Number 1

Uniform Load :  D = 0.0450,  L = 0.090,  W = 0.1761 k/ft,  Tributary Width = 1.0 ft

Load for Span Number 2
Uniform Load :  D = 0.0450,  L = 0.090,  W = 0.1761 k/ft,  Tributary Width = 1.0 ft

Load for Span Number 3
Uniform Load :  D = 0.0450,  L = 0.090,  W = 0.1761 k/ft,  Tributary Width = 1.0 ft

.Design OKDESIGN SUMMARY
Maximum Bending Stress Ratio   = 0.338 : 1

Load Combination +D+0.750L+0.450W

Span # where maximum occurs Span # 1

1.063 k
Mn / Omega : Allowable 4.840 k-ft Vn/Omega : Allowable

HSS6x2x1/8Section used for this span

Span # where maximum occurs
Location of maximum on span

Span # 1

Load Combination +D+0.750L+0.450W
13.308 k

Section used for this span HSS6x2x1/8
Ma : Applied

Maximum Shear Stress Ratio = 0.080 : 1

9.237 ft

1.636 k-ft Va : Applied

8,433 >=360
494

Ratio = 7745 >=180

Maximum Deflection
Max Downward Transient Deflection 0.206 in 538Ratio = >=360
Max Upward Transient Deflection -0.013 in Ratio =
Max Downward Total Deflection 0.224 in Ratio = >=180
Max Upward Total Deflection -0.014 in

Span: 3 : W Only
Span: 3 : W Only
Span: 3 : +D+0.750L+0.450W
Span: 3 : +D+0.750L+0.450W

.Maximum Forces & Stresses for Load Combinations

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

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

Dsgn. L =    9.24 ft 1 0.079 0.019 0.31 -0.38 0.38 8.08 4.84 1.00 1.00 0.25 22.22 13.31
Dsgn. L =    9.24 ft 2 0.079 0.019 0.10 -0.38 0.38 8.08 4.84 1.00 1.00 0.25 22.22 13.31
Dsgn. L =    9.24 ft 3 0.079 0.019 0.31 -0.38 0.38 8.08 4.84 1.00 1.00 0.25 22.22 13.31

+D+L
Dsgn. L =    9.24 ft 1 0.238 0.056 0.92 -1.15 1.15 8.08 4.84 1.00 1.00 0.75 22.22 13.31
Dsgn. L =    9.24 ft 2 0.238 0.056 0.29 -1.15 1.15 8.08 4.84 1.00 1.00 0.75 22.22 13.31
Dsgn. L =    9.24 ft 3 0.238 0.056 0.92 -1.15 1.15 8.08 4.84 1.00 1.00 0.75 22.22 13.31

+D+0.750L
Dsgn. L =    9.24 ft 1 0.198 0.047 0.77 -0.96 0.96 8.08 4.84 1.00 1.00 0.62 22.22 13.31
Dsgn. L =    9.24 ft 2 0.198 0.047 0.24 -0.96 0.96 8.08 4.84 1.00 1.00 0.62 22.22 13.31
Dsgn. L =    9.24 ft 3 0.198 0.047 0.77 -0.96 0.96 8.08 4.84 1.00 1.00 0.62 22.22 13.31

+D+0.60W
Dsgn. L =    9.24 ft 1 0.266 0.063 1.03 -1.29 1.29 8.08 4.84 1.00 1.00 0.83 22.22 13.31

Aluminum Beam

Fy : Yield :
E: Modulus :
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LIC# : KW-06019467, Build:20.23.05.25 (c) ENERCALC INC 1983-2023

DESCRIPTION: Front Beam

Project File: 7465 SW 127 ST, PINECREST.ec6

Project Title:
Engineer:
Project ID:
Project Descr:

Maximum Forces & Stresses for Load Combinations

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

M V Mmax -Mmax + Rm VnxMa Max Mnx/Omega Cb Va MaxMnx Vnx/OmegaSegment Length
Dsgn. L =    9.24 ft 2 0.266 0.063 0.32 -1.29 1.29 8.08 4.84 1.00 1.00 0.83 22.22 13.31
Dsgn. L =    9.24 ft 3 0.266 0.063 1.03 -1.29 1.29 8.08 4.84 1.00 1.00 0.83 22.22 13.31

+D+0.750L+0.450W
Dsgn. L =    9.24 ft 1 0.338 0.080 1.31 -1.64 1.64 8.08 4.84 1.00 1.00 1.06 22.22 13.31
Dsgn. L =    9.24 ft 2 0.338 0.080 0.41 -1.64 1.64 8.08 4.84 1.00 1.00 1.06 22.22 13.31
Dsgn. L =    9.24 ft 3 0.338 0.080 1.31 -1.64 1.64 8.08 4.84 1.00 1.00 1.06 22.22 13.31

+0.60D+0.60W
Dsgn. L =    9.24 ft 1 0.234 0.055 0.91 -1.13 1.13 8.08 4.84 1.00 1.00 0.74 22.22 13.31
Dsgn. L =    9.24 ft 2 0.234 0.055 0.28 -1.13 1.13 8.08 4.84 1.00 1.00 0.74 22.22 13.31
Dsgn. L =    9.24 ft 3 0.234 0.055 0.91 -1.13 1.13 8.08 4.84 1.00 1.00 0.74 22.22 13.31

+0.60D
Dsgn. L =    9.24 ft 1 0.048 0.011 0.18 -0.23 0.23 8.08 4.84 1.00 1.00 0.15 22.22 13.31
Dsgn. L =    9.24 ft 2 0.048 0.011 0.06 -0.23 0.23 8.08 4.84 1.00 1.00 0.15 22.22 13.31
Dsgn. L =    9.24 ft 3 0.048 0.011 0.18 -0.23 0.23 8.08 4.84 1.00 1.00 0.15 22.22 13.31

.

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

+D+0.750L+0.450W 1 0.2242 4.126 0.0000 0.000
+D+0.750L+0.450W+D+0.750L+0.450W 2 0.0159 4.680 -0.0143 1.047

+D+0.750L+0.450W 3 0.2224 5.172 0.0000 1.047
.

Load Combination Support 1 Support 2 Support 3 Support 4
Vertical Reactions Support notation : Far left is #1 Values in KIPS

Max Upward from all Load Conditions 0.708 1.948 1.948 0.708
Max Upward from Load Combinations 0.708 1.948 1.948 0.708
Max Upward from Load Cases 0.651 1.789 1.789 0.651
D Only 0.166 0.457 0.457 0.166
+D+L 0.499 1.372 1.372 0.499
+D+0.750L 0.416 1.143 1.143 0.416
+D+0.60W 0.557 1.531 1.531 0.557
+D+0.750L+0.450W 0.708 1.948 1.948 0.708
+0.60D+0.60W 0.490 1.348 1.348 0.490
+0.60D 0.100 0.274 0.274 0.100
L Only 0.333 0.914 0.914 0.333
W Only 0.651 1.789 1.789 0.651

.

R xx =

0.861

in

Depth = 6.000 in

R yy =

2.050

in
Zy = 1.460 in^3

J = 3.720 in^4

Width = 2.000 in
Wall Thick

=
0.116 in Zx = 3.190 in^3

Area
=

1.770 in^2
Weight = 6.448 plf

I xx = 7.42 in^4
S xx

=
2.47 in^3 Cw = 2.57 in^6

I yy = 1.310 in^4 C = 0.000 in^3
S yy = 1.310 in^3

Ycg = 3.000 in

.

Aluminum Beam

Section Properties  :  HSS6x2x1/8
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LIC# : KW-06019467, Build:20.23.05.25 (c) ENERCALC INC 1983-2023

DESCRIPTION: Front Beam

Project File: 7465 SW 127 ST, PINECREST.ec6

Project Title:
Engineer:
Project ID:
Project Descr:

Aluminum Beam
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LIC# : KW-06019467, Build:20.23.05.25 (c) ENERCALC INC 1983-2023

DESCRIPTION: Front Beam

Project File: 7465 SW 127 ST, PINECREST.ec6

Project Title:
Engineer:
Project ID:
Project Descr:

Aluminum Beam
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 Aluminum Hanger 2x2x1/8 Design 

θ 24.0:= Degrees

LCanopy 9.0:= ft( )

HHanger 4.0:= ft( )

LHanger 9.3:= ft( )

Loads Data:

P 1.948:= Axial in Column (kips) For Rect. Tubes & Struct. Shapes
For Temper Designation T-5, T-6

Mx 0.00:= X-X Axis Moments (kips-ft)

My 0.00:= Y-Y Axis Moments (kips-ft) 

Column Material Data:General Data:

E 10000.00:= Aluminum Modulus of
Elasticity (Ksi)Lb LHanger:= Unbraced Length of Column (ft)

K 1.00:= Effective Length Factor Fcy 40.00:= Compressive Yield Strength
of Aluminum Column (Ksi)

Kc 1.12:= Coeficient for Compression Members
Kc=1.12  Non welded
Kc=1.10  Welded Fty 40.00:= Tensile Yield Strength (ksi) 

Kt 1.00:= Coefficient for tension
Members Kt=1.00 Ftu 45.00:= Tensile Ultimate Strength (ksi) 

nu 1.95:=

ny 1.65:= Safety Factors

na 1.20:=

Cmx 0.85:= Reduction Coefficient
Cm=0.85 if Not Sidesway & Ends Restrained against Rotation
Cm=1 if Not Sideway & Ends Unrestrained against RotationCmy 0.85:=
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Section Data:

Ix 0.552:= Moment of Inertia of Column X-X Axis Around Strong Axis (in^4)

Iy 0.552:= Moment of Inertia of Column Y-Y Axis Around Weak Axis (in^4)

A 0.938:= Area of Column (in 2̂)

Sx 0.552:= Elastic Modulus Section X-X Axis Around Strong Axis (in^3) 

Sy 0.552:= Elastic Modulus Section Y-Y Axis Around Weak Axis (in^3)

Formulas for Buckling Constants for Columns & Beams Flanges

Bc Fcy 1
Fcy

2250









1

2

+











:= Bc 45.333= ksi

Dc

Bc

10

Bc

E









1

2

:= Dc 0.305= ksi
S1

Bc

nu Fcy

Kc ny
-

Dc
:= S1 10.24=

Cc 0.41
Bc

Dc
:= Cc 60.894= S2 Cc:= S2 60.894=

Bending Around Strong Axis X-X

Fbx min
Fty

ny

Ftu

Kt nu
, 









:= Fbx 23.077= ksi

Bending Around Weak Axis Y-Y

Fby min
1.3Fty

ny

1.42Ftu

Kt nu
, 









:= Fby 31.515= ksi

 Check Axial Stress

ry

Iy

A
:= ry 0.767= Radius of Gyration

Y-Y Axis (in)rx

Ix

A
:= rx 0.767= Radius of Gyration

X-X Axis (in)

r min rx ry, ( ):= r 0.767= Radius of Gyration Minimum (in)

SR
K Lb 12( )

r
:= SR 145.478=

SLENDERNESS if SR 200 "OK", "NG", ( ):= SLENDERNESS "OK"=
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Fa

Fcy

Kc ny
SR S1if

1

nu
Bc Dc SR-( ) S1 SR< S2<if

π
2
E

nu SR
2


SR S2if

:= Fa 2.392= Allowable Compression
Stress (ksi)

fa
P

A
:= fa 2.077= ksi

AXIAL "N.G."

"OK" fa Faif

:= AXIAL "OK"=

 Check Moment Stress

fbx

Mx 12

Sx
:= fbx 0= ksi fby

My 12

Sy
:= fby 0= ksi

 Check Strength Interaction Equation

F'ex
π
2
E

nu

K Lb 12

rx









2
:=

F'ex 2.392= ksi

F'ey
π
2
E

nu

K Lb 12

ry









2
:=

F'ey 2.392= ksi

IEstrength

fa

Fa

fbx

Fbx
+

fby

Fby
+

fa

Fa
0.15if

fa

Fa

Cmx fbx

1
fa

F'ex
-








Fbx

+
Cmy fby

1
fa

F'ey
-








Fby

+
fa

Fa
0.15>if

:=

IEstrength 0.868=

BENDINGstrength "N.G."

"OK" IEstrength 1if

:= BENDINGstrength "OK"=
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3"x3"x1/4"  Angle 3" L.G.

General Data:

DL 10.0:= Gravity Load on Connection (lbs)

Vconn 1948.0:= Shear on Connection (lbs)

Tt 1948.0:= Tension Load on Connection (lbs)

GAP 3.50:= Maximum dist. from base Plate to load (in)

Anchors Locations Data:

dx 1.5:= Distance from Edge of Plate to Center of Anchor Along XX (in)

dy 1.5:= Distance from Edge of Plate to Center of Anchor Along YY (in)

Angle Material Data:
db 0.625:= Bolt diam (in)

b 3.0:= Angle Width (in)
U 0.750:= Reduction Factor

L 3.0:= Angle Length (in)
lc 3.00:= Spacing (in)

thk 0.25:= Angle Thickness (in)

Ω 2.00:= (Safety factor)
h 3.0:= Angle Length (in)

ev GAP thk-:= ev 3.25= in

Angle Material Data:

Fb 19000.0:= Angle Allowabel Bending Stress (psi)

Fv 5000.0:= Angle Allowabel Shear Stress (psi)

Fty 15000.0:= Angle Allowable Tension Stress for yielding (psi)

Ftf 15000.0:= Angle Allowable Tension Stress for fracture (psi)

Fy 24000.0:= Angle Yielding Stress (psi)

Fu 30000.0:= Angle Ultimate Stress (psi)

26 of 43



Shear & Moment per angle:

Vtotal

DL

2

Vconn

2
+:= Vtotal 979.00= lbs

Mv

Vtotal ev( )
2

:= Mv 1590.88= lbs in-

Sv
thk h( )

2


6
:= Sv 0.38= in

3

Av b h:= Av 9.00= in
2

An thk h 3
3.1415 db

2






4














-:= An 0.17-= in
2

Check Bending Stress :

fbv

Mv

Sv
:= fbv 4242.33= psi

BENDINGv "N.G."

"OK" Fb fbvif

:=
BENDINGv "OK"=

Check Tension Stress :

fty

Tt( )
0.6 Av

:= ftf

Tt( )
0.5 U An( )

:=for yielding fty 360.74= psi for fracture ftf 30492.05-= psi

TENSIONyielding if Fty fty "OK", "NG", ( ):= TENSIONyielding "OK"=

TENSIONfracture if Ftf ftf "OK", "NG", ( ):= TENSIONfracture "OK"=

Check Shear Stress :

fvv

Vtotal

Av
:= fvv 108.78= psi

SHEARv "N.G."

"OK" Fv fvvif

:=
SHEARv "OK"=

Check Combined Bending & Shear :

IEv

fbv

Fb

fvv

Fv
+ max

fty

Fty

ftf

Ftf
, 









+:= IEv 0.27=

COMBINEDv "N.G."

"OK" 1 IEvif

:=
COMBINEDv "OK"=
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Check Horizontal Plate Stress

Check at Plane of Failure for Moment :

bplane if L b L
2

b
2

+, 2 L
2

, 



:= bplane 4.24= in

dplane b( )
2 L

2









2

-:= dplane 2.60= in

dscrews dplane dx
2

dy
2

+-:= dscrews 0.48= in

Sh

bplane h
2



6
:= Sv 0.38= in

3

Check Bending Stress :

fbh

Mv

Sh
:= fbh 249.98= psi

BENDINGh "N.G."

"OK" Fb fbhif

:=
BENDINGh "OK"=

Check at Plane of Failure for Moment :

Vh Vtotal:= Vh 979.00= lbs

Ah b h:= Ah 9.00= in
2

Check Shear Stress :

fvh

Vh

Ah
:=

fbh 249.98= psi

SHEARh "N.G."

"OK" Fv fvhif

:=
SHEARh "OK"=
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Steel Bolts Threaded Tension & Shear Design 14th

Data:

Tbolt 1.948:= Tension in Anchor (kips) Ω 2.00:= ASD Factor=2.00

Vbolt 1.948:= Shear in Anchor (kips)

Fnv 45.0:= A325 Nominal Shear Strength (ksi) Table J3.2 AISC 16.1-120 .......0.45*Fu

Fnt 90.0:= A325 Nominal Tensile Strength (ksi) Table J3.2 AISC 16.1-120......=0.75*Fu

D 0.625:= Screw Diameter (in) n 10.00:= Threads per in......... (AISC-Table 7-17 page 7-81)

Fv

Fnv

Ω
:= Fv 22.500= ksi

Ft

Fnt

Ω
:= Ft 45.000= ksi

Abolt 0.7854 D
0.9743

n
-





2

:= Abolt 0.219= in
2

Check Shear

fv

Vbolt

Abolt
:= fv 8.911= ksi

Vallow Fv Abolt:= Vallow 4.919= kips

SHEAR if fv Fv "OK", "NG", ( ):= SHEAR "OK"=

Check Tension

ft

Tbolt

Abolt
:= ft 8.911= ksi

F'nt min Ft max 0 1.3Ft Ω
Ft

Fv
 fv-, 









, 








:= F'nt 22.855= ksi

Tallow F'nt Abolt:= Tallow 4.996= kips

TENSION if Tbolt Tallow "OK", "NG", ( ):= TENSION "OK"=

Minimum Thread Length 

TLmin

2 Tbolt

Fv π D
0.9743

n
-







:= TLmin 0.104= in
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PLATE PL3"x3"x1/4"

General Data:

DL 50.0:= Gravity Load on Connection (lbs)

Vconn 1948.0:= Shear on Connection (lbs)

Tt 1948.0:= Tension Load on Connection (lbs)

GAP 1.50:= Maximum dist. from base Plate to load (in)

Anchors Locations Data:

dx 1.5:= Distance from Edge of Plate to Center of Anchor Along XX (in)

dy 1.5:= Distance from Edge of Plate to Center of Anchor Along YY (in)

Angle Material Data:
db 0.625:= Bolt diam (in)

b 3.0:= Angle Width (in)
U 0.750:= Reduction Factor

thk 0.25:= Angle Thickness (in)
lc 0.00:= Spacing (in)

h 3.0:= Angle Length (in)

Ω 2.00:= (Safety factor)
ev GAP thk-:= ev 1.25= in

Angle Material Data:

Fb 9500.0:= Allowabel Bending Stress (psi)

Fv 5000.00:= Allowabel Shear Stress (psi)

Fty 15000.00:= Allowable Tension Stress for yielding (psi)

Ftf 24000.00:= Allowable Tension Stress for fracture (psi)

Fy 15000.00:= Yielding Stress (psi)

Fu 24000.00:= Ultimate Stress (psi)
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Shear & Moment per angle:

Vtotal

DL

2

Vconn

2
+:= Vtotal 999.00= lbs

Mv

Vtotal ev( )
2

:= Mv 624.38= lbs in-

Sv
thk h( )

2


6
:= Sv 0.38= in

3

Av b h:= Av 9.00= in
2

An thk h 3
3.1415 db

2






4














-:= An 0.17-= in
2

Check Bending Stress :

fbv

Mv

Sv
:= fbv 1665.00= psi

BENDINGv "N.G."

"OK" Fb fbvif

:=
BENDINGv "OK"=

Check Tension Stress :

fty

Tt( )
0.6 Av

:= ftf

Tt( )
0.5 U An( )

:=for yielding fty 360.74= psi for fracture ftf 30492.05-= psi

TENSIONyielding if Fty fty "OK", "NG", ( ):= TENSIONyielding "OK"=

TENSIONfracture if Ftf ftf "OK", "NG", ( ):= TENSIONfracture "OK"=

Check Shear Stress :

fvv

Vtotal

Av
:= fvv 111.00= psi

SHEARv "N.G."

"OK" Fv fvvif

:=
SHEARv "OK"=

Check Combined Bending & Shear :

IEv

fbv

Fb

fvv

Fv
+ max

fty

Fty

ftf

Ftf
, 









+:= IEv 0.22=

COMBINEDv "N.G."

"OK" 1 IEvif

:=
COMBINEDv "OK"=

Bearing Strength on angle:

Forbs slotted holes perp
to direction of forceRn

2.0 db thk Fu( )
Ω









:= Rn 3750.00= lbs

Bearingstrength if Rn Vtotal( ) "OK", "NG",  := Bearingstrength "OK"=
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Check Horizontal Plate Stress

Check at Plane of Failure for Moment :

bplane b:= bplane 3.00= in

dplane
h

2
1.5-:= dplane 0.00= in

Sh

bplane h
2



6
:= Sv 0.38= in

3

Check Bending Stress :

fbh

Mv

Sh
:= fbh 138.75= psi

BENDINGh "N.G."

"OK" Fb fbhif

:=
BENDINGh "OK"=

Check at Plane of Failure for Moment :

Vh Vtotal:= Vh 999.00= lbs

Ah b h:= Ah 9.00= in
2

Check Shear Stress :

fvh

Vh

Ah
:=

fbh 138.75= psi

SHEARh "N.G."

"OK" Fv fvhif

:=
SHEARh "OK"=
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  Alum.  Weld Design For Flat bar 3x3x1/4  to Tube 6x2

Weld and Section Data:

Fv 21.00:= Allowable Stress for Welding (ksi) Welding: Alum. Filler Alloy 5356

Allowable Stress for Welding:
Fv= 7.00 Ksi

b 0.25:= Width of Tube Alum. (in)

d 3.0:= Depth of Tube Alum. (in)

Load Data:

Mweld 0.0:= Moment (Kips-ft)

Vweld 1.948:= Shear (Kips)

Pweld 0.0:= Tension or Compression (Kips)

Tweld 0.00:= Torsional Moment (kips-ft)

Check Weld Section :

te x 0.00001

x x 0.01+

Pweld

2 b d+( ) x

Mweld 12

b d
d

2

3
+









x

+










2
1.5Vweld

2 b d+( ) x

Tweld 12
b

2






2
d

2






2

+

b d+( )
3

6
x

+















2

+ Fvwhile

:=

te 0.03= in 

Sweld b d
d

2

3
+









te:= Sweld 0.11= in
3

Aweld 2 d b+( ) te:= Aweld 0.20= in
2

Jweld
b d+( )

3

6
te:= Jweld 0.17= in

3

Check Bending Stress :

fb

Mweld 12( )

Sweld

:= fb 0.00= ksi 
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Check Shear Stress :

fv

1.5Vweld

Aweld

Tweld 12
b

2






2
d

2






2

+

Jweld

+:= fv 14.98= ksi 

Check Tension Stress :

fa

Pweld

Aweld

:= fa 0.00= Ksi

Check Combined Stress :

fweld fb fa+( )2 fv
2

+:= fweld 14.98= ksi 

STRESS "N.G."

"OK" Fv fweldif

:= STRESS "OK"=

Wweld "3/16"
te

0.707
0.1875if

" 1/4" 0.1875
te

0.707
< 0.25if

"3/8" 0.25
te

0.707
< 0.375if

"1/2" 0.375
te

0.707
< 0.50if

"5/8" 0.50
te

0.707
< 0.625if

"3/4" 0.625
te

0.707
< 0.750if

"1" 0.75
te

0.707
< 1.00if

:=

Wweld "3/16"=
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