
Job: 24-264 5900 SW 114th Terr. 
LOCATION: 5900 SW 114th Terr. Pinecrest FL 33156 

STRUCTURAL CALCULATIONS 

DESIGN CRITERIA: 
Calculations based on: 
1. 2023 Florida Building Code
2. Minimum Design Loads for Buildings and Other Structures ASCE 7-22
3. Building Code Requirements for Structural Concrete ACI 318-19
4. American Institute of Steel Construction AISC-15 Ed
5. Specifications for the Design of Cold-Formed Stainless Steel Structural Members SEI/ASCE8-02
6. 2020 Aluminum Design Manual

CALCULATION INDEX: 
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II Steel Stair  Design & Analysis 2-53

CALCULATION STATEMENT: 

To the best of my knowledge, ability, belief and professional judgment, I hereby attest that the manual 
calculations and computer generated calculations are in compliance with the existing governing codes. 

Alaym Aguilar, Professional Engineer, 
State of Florida, License No. 92154.  
This item has been digitally signed 
and sealed by Alaym Aguilar, PE, on  
the date provided on the signature.  
Printed copies of this document are 
not considered signed and sealed 
and the signature must be verified 
on any copies. 

______________ 
Alaym Aguilar, PE 
Lic. No. 92154 
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Loads
.
Stair Tread = HSS 2"x10"x3/8"
DL= self-weight + 20 psf (imposed)
LL= 60.0 psf or  PL 300 #
.
Central Stringer = HSS6x4x1/4
DL= 30 psf + 20 psf (imposed)
LL= 60.0 psf 
.
Tread
.
Load Combinations
. 
Comb (1)
q1 = DL + LL 
.
Comb (2)
q2 = DL + 1/2 x LL  w/ Ecc 
.
Comb (3)
q2 = DL + 300#
 
See Printout for every Case-Scenario 
Combination 3 is worst case scenario. Member is OK for use under the imposed load conditions
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Steel Beam
LIC# : KW-06011763, Build:20.23.05.01 Arch-Deco Design & Construction Inc. (c) ENERCALC INC 1983-2023

DESCRIPTION: Copy of Comb 1 DL + LL

Project File: 24-264 Calculation.ec6

Project Title:
Engineer:
Project ID:
Project Descr:

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

Material Properties
Analysis Method :

ksi
Bending Axis : Minor Axis Bending

Beam is Fully Braced against lateral-torsional buckling
Allowable Strength Design Fy : Steel Yield : 46.0 ksi

Beam Bracing : E: Modulus : 29,000.0

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

Uniform Load :  D = 0.050 k/ft,  Tributary Width = 1.0 ft

Uniform Load :  L = 0.060 k/ft,  Tributary Width = 1.0 ft

Design OKDESIGN SUMMARY
Maximum Bending Stress Ratio   = 0.083 : 1

Load Combination +D+L

Span # where maximum occurs Span # 1

0.5496 k
Mn / Omega : Allowable 13.222 k-ft Vn/Omega : Allowable

HSS10x2x3/8Section used for this span

Span # where maximum occurs
Location of maximum on span

Span # 1

Load Combination +D+L
10.994 k

Section used for this span HSS10x2x3/8
Ma : Applied

Maximum Shear Stress Ratio = 0.050 : 1

0.000 ft

1.099 k-ft Va : Applied

0 <360
1725

Ratio = 0 <180

Maximum Deflection
Max Downward Transient Deflection 0.024 in 3,951Ratio = >=360
Max Upward Transient Deflection 0.000 in Ratio =
Max Downward Total Deflection 0.056 in Ratio = >=180
Max Upward Total Deflection 0.000 in

Span: 1 : L Only
Span: 1 : +D+L

Maximum Forces & Stresses for Load Combinations

Span #

Summary of Moment ValuesLoad Combination Summary of Shear ValuesMax Stress Ratios

M V Mmax -Mmax + Rm VnyMa Max Mny/Omega Cb Va MaxMny Vny/OmegaSegment Length
D Only

Dsgn. L =    4.00 ft 1 0.047 0.028 -0.62 0.62 22.08 13.22 1.00 1.00 0.31 18.36 10.99
+D+L

Dsgn. L =    4.00 ft 1 0.083 0.050 -1.10 1.10 22.08 13.22 1.00 1.00 0.55 18.36 10.99
+D+0.750L

Dsgn. L =    4.00 ft 1 0.074 0.045 -0.98 0.98 22.08 13.22 1.00 1.00 0.49 18.36 10.99
+0.60D

Dsgn. L =    4.00 ft 1 0.028 0.017 -0.37 0.37 22.08 13.22 1.00 1.00 0.19 18.36 10.99

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

Overall Maximum Deflections

+D+L 1 0.0556 4.000 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 0.0313 4.000 0.0000 0.000
+D+L 1 0.0556 4.000 0.0000 0.000
+D+0.750L 1 0.0496 4.000 0.0000 0.000
+0.60D 1 0.0188 4.000 0.0000 0.000
L Only 1 0.0243 4.000 0.0000 0.000
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Steel Beam
LIC# : KW-06011763, Build:20.23.05.01 Arch-Deco Design & Construction Inc. (c) ENERCALC INC 1983-2023

DESCRIPTION: Copy of Comb 1 DL + LL

Project File: 24-264 Calculation.ec6

Project Title:
Engineer:
Project ID:
Project Descr:

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

Max Upward from all Load Conditions 0.550
Max Upward from Load Combinations 0.550
Max Upward from Load Cases 0.310
D Only 0.310
+D+L 0.550
+D+0.750L 0.490
+0.60D 0.186
L Only 0.240

Steel Section Properties  : HSS10x2x3/8

R xx =

0.787

in

Depth = 10.000 in

R yy =

3.080

in
Zy = 5.760 in^3

J = 15.900 in^4

Width = 2.000 in
Wall Thick

=
0.349 in Zx = 20.300 in^3

Area
=

7.580 in^2
Weight = 27.406 plf

I xx = 71.70 in^4
S xx

=

14.30 in^3 Cw = 11.00 in^6

I yy = 4.700 in^4 C = 0.000 in^3

S yy = 4.700 in^3

Ycg = 5.000 in
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Steel Beam
LIC# : KW-06011763, Build:20.23.05.01 Arch-Deco Design & Construction Inc. (c) ENERCALC INC 1983-2023

DESCRIPTION: Copy of Comb 1 DL + LL

Project File: 24-264 Calculation.ec6

Project Title:
Engineer:
Project ID:
Project Descr:

Shear   (k)Span IDLoad Type/ Combination Span Location  (ft)
Beam Span Moments & Shears at Incremental Locations

Moment   (ft-k)

0.310D Only 0.00 -0.619Span 1
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Steel Beam
LIC# : KW-06011763, Build:20.23.05.01 Arch-Deco Design & Construction Inc. (c) ENERCALC INC 1983-2023

DESCRIPTION: Comb 2 DL + 0.5LL

Project File: 24-264 Calculation.ec6

Project Title:
Engineer:
Project ID:
Project Descr:

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

Material Properties
Analysis Method :

ksi
Bending Axis : Minor Axis Bending

Beam is Fully Braced against lateral-torsional buckling
Allowable Strength Design Fy : Steel Yield : 46.0 ksi

Beam Bracing : E: Modulus : 29,000.0

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

Uniform Load :  D = 0.050 k/ft,  Tributary Width = 1.0 ft

Uniform Load :  L = 0.060 k/ft, Extent = 2.0 -->> 4.0 ft,  Tributary Width = 1.0 ft

Design OKDESIGN SUMMARY
Maximum Bending Stress Ratio   = 0.074 : 1

Load Combination +D+L

Span # where maximum occurs Span # 1

0.4296 k
Mn / Omega : Allowable 13.222 k-ft Vn/Omega : Allowable

HSS10x2x3/8Section used for this span

Span # where maximum occurs
Location of maximum on span

Span # 1

Load Combination +D+L
10.994 k

Section used for this span HSS10x2x3/8
Ma : Applied

Maximum Shear Stress Ratio = 0.039 : 1

0.000 ft

0.979 k-ft Va : Applied

0 <360
1843

Ratio = 0 <180

Maximum Deflection
Max Downward Transient Deflection 0.021 in 4,626Ratio = >=360
Max Upward Transient Deflection 0.000 in Ratio =
Max Downward Total Deflection 0.052 in Ratio = >=180
Max Upward Total Deflection 0.000 in

Span: 1 : L Only
Span: 1 : +D+L

Maximum Forces & Stresses for Load Combinations

Span #

Summary of Moment ValuesLoad Combination Summary of Shear ValuesMax Stress Ratios

M V Mmax -Mmax + Rm VnyMa Max Mny/Omega Cb Va MaxMny Vny/OmegaSegment Length
D Only

Dsgn. L =    4.00 ft 1 0.047 0.028 -0.62 0.62 22.08 13.22 1.00 1.00 0.31 18.36 10.99
+D+L

Dsgn. L =    4.00 ft 1 0.074 0.039 -0.98 0.98 22.08 13.22 1.00 1.00 0.43 18.36 10.99
+D+0.750L

Dsgn. L =    4.00 ft 1 0.067 0.036 -0.89 0.89 22.08 13.22 1.00 1.00 0.40 18.36 10.99
+0.60D

Dsgn. L =    4.00 ft 1 0.028 0.017 -0.37 0.37 22.08 13.22 1.00 1.00 0.19 18.36 10.99

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

Overall Maximum Deflections

+D+L 1 0.0521 4.000 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 0.0313 4.000 0.0000 0.000
+D+L 1 0.0521 4.000 0.0000 0.000
+D+0.750L 1 0.0469 4.000 0.0000 0.000
+0.60D 1 0.0188 4.000 0.0000 0.000
L Only 1 0.0208 4.000 0.0000 0.000
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Steel Beam
LIC# : KW-06011763, Build:20.23.05.01 Arch-Deco Design & Construction Inc. (c) ENERCALC INC 1983-2023

DESCRIPTION: Comb 2 DL + 0.5LL

Project File: 24-264 Calculation.ec6

Project Title:
Engineer:
Project ID:
Project Descr:

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

Max Upward from all Load Conditions 0.430
Max Upward from Load Combinations 0.430
Max Upward from Load Cases 0.310
D Only 0.310
+D+L 0.430
+D+0.750L 0.400
+0.60D 0.186
L Only 0.120

Steel Section Properties  : HSS10x2x3/8

R xx =

0.787

in

Depth = 10.000 in

R yy =

3.080

in
Zy = 5.760 in^3

J = 15.900 in^4

Width = 2.000 in
Wall Thick

=
0.349 in Zx = 20.300 in^3

Area
=

7.580 in^2
Weight = 27.406 plf

I xx = 71.70 in^4
S xx

=

14.30 in^3 Cw = 11.00 in^6

I yy = 4.700 in^4 C = 0.000 in^3

S yy = 4.700 in^3

Ycg = 5.000 in
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Steel Beam
LIC# : KW-06011763, Build:20.23.05.01 Arch-Deco Design & Construction Inc. (c) ENERCALC INC 1983-2023

DESCRIPTION: Comb 2 DL + 0.5LL

Project File: 24-264 Calculation.ec6

Project Title:
Engineer:
Project ID:
Project Descr:

Shear   (k)Span IDLoad Type/ Combination Span Location  (ft)
Beam Span Moments & Shears at Incremental Locations

Moment   (ft-k)

0.310D Only 0.00 -0.619Span 1
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Steel Beam
LIC# : KW-06011763, Build:20.23.05.01 Arch-Deco Design & Construction Inc. (c) ENERCALC INC 1983-2023

DESCRIPTION: Comb 3 DL + 300

Project File: 24-264 Calculation.ec6

Project Title:
Engineer:
Project ID:
Project Descr:

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

Material Properties
Analysis Method :

ksi
Bending Axis : Minor Axis Bending

Beam is Fully Braced against lateral-torsional buckling
Allowable Strength Design Fy : Steel Yield : 46.0 ksi

Beam Bracing : E: Modulus : 29,000.0

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

Uniform Load :  D = 0.050 k/ft,  Tributary Width = 1.0 ft

Point Load :  D = 0.020,  L = 0.30 k @ 4.0 ft

Design OKDESIGN SUMMARY
Maximum Bending Stress Ratio   = 0.144 : 1

Load Combination +D+L

Span # where maximum occurs Span # 1

0.6296 k
Mn / Omega : Allowable 13.222 k-ft Vn/Omega : Allowable

HSS10x2x3/8Section used for this span

Span # where maximum occurs
Location of maximum on span

Span # 1

Load Combination +D+L
10.994 k

Section used for this span HSS10x2x3/8
Ma : Applied

Maximum Shear Stress Ratio = 0.057 : 1

0.000 ft

1.899 k-ft Va : Applied

0 <360
816

Ratio = 0 <180

Maximum Deflection
Max Downward Transient Deflection 0.081 in 1,185Ratio = >=360
Max Upward Transient Deflection 0.000 in Ratio =
Max Downward Total Deflection 0.118 in Ratio = >=180
Max Upward Total Deflection 0.000 in

Span: 1 : L Only
Span: 1 : +D+L

Maximum Forces & Stresses for Load Combinations

Span #

Summary of Moment ValuesLoad Combination Summary of Shear ValuesMax Stress Ratios

M V Mmax -Mmax + Rm VnyMa Max Mny/Omega Cb Va MaxMny Vny/OmegaSegment Length
D Only

Dsgn. L =    4.00 ft 1 0.053 0.030 -0.70 0.70 22.08 13.22 1.00 1.00 0.33 18.36 10.99
+D+L

Dsgn. L =    4.00 ft 1 0.144 0.057 -1.90 1.90 22.08 13.22 1.00 1.00 0.63 18.36 10.99
+D+0.750L

Dsgn. L =    4.00 ft 1 0.121 0.050 -1.60 1.60 22.08 13.22 1.00 1.00 0.55 18.36 10.99
+0.60D

Dsgn. L =    4.00 ft 1 0.032 0.018 -0.42 0.42 22.08 13.22 1.00 1.00 0.20 18.36 10.99

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

Overall Maximum Deflections

+D+L 1 0.1177 4.000 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 0.0367 4.000 0.0000 0.000
+D+L 1 0.1177 4.000 0.0000 0.000
+D+0.750L 1 0.0975 4.000 0.0000 0.000
+0.60D 1 0.0220 4.000 0.0000 0.000
L Only 1 0.0810 4.000 0.0000 0.000
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Steel Beam
LIC# : KW-06011763, Build:20.23.05.01 Arch-Deco Design & Construction Inc. (c) ENERCALC INC 1983-2023

DESCRIPTION: Comb 3 DL + 300

Project File: 24-264 Calculation.ec6

Project Title:
Engineer:
Project ID:
Project Descr:

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

Max Upward from all Load Conditions 0.630
Max Upward from Load Combinations 0.630
Max Upward from Load Cases 0.330
D Only 0.330
+D+L 0.630
+D+0.750L 0.555
+0.60D 0.198
L Only 0.300

Steel Section Properties  : HSS10x2x3/8

R xx =

0.787

in

Depth = 10.000 in

R yy =

3.080

in
Zy = 5.760 in^3

J = 15.900 in^4

Width = 2.000 in
Wall Thick

=
0.349 in Zx = 20.300 in^3

Area
=

7.580 in^2
Weight = 27.406 plf

I xx = 71.70 in^4
S xx

=

14.30 in^3 Cw = 11.00 in^6

I yy = 4.700 in^4 C = 0.000 in^3

S yy = 4.700 in^3

Ycg = 5.000 in
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Steel Beam
LIC# : KW-06011763, Build:20.23.05.01 Arch-Deco Design & Construction Inc. (c) ENERCALC INC 1983-2023

DESCRIPTION: Comb 3 DL + 300

Project File: 24-264 Calculation.ec6

Project Title:
Engineer:
Project ID:
Project Descr:

Shear   (k)Span IDLoad Type/ Combination Span Location  (ft)
Beam Span Moments & Shears at Incremental Locations

Moment   (ft-k)

0.330D Only 0.00 -0.699Span 1
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 Weld Design For Tube 

 MATERIALS: 

Electrodes:
E 70 XX ----Fu= 70 Ksi
E 60 XX ----Fu= 60 Ksi

Weld and Section Data:

Fu 70.00 Ultimate Tensile Strength (ksi)

b 2.0 Width of Tube Steel (in)

d 10.0 Depth of Tube Steel (in)

Load Data:

Mweld 1.90 Moment (Kips-ft)

Vweld 0.63 Shear (Kips)

Pweld 0.00 Tension or Compression (Kips)

Tweld 0.00 Torsional Moment (kips-ft)

Check Weld Section :

Fv 0.3 Fu Fv 21.00 ksi 

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 1.60 in
3

Aweld 2 d b( ) te Aweld 0.72 in
2

Jweld
b d( )

3

6
te Jweld 8.64 in

3
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Check Bending Stress :

fb

Mweld 12( )

Sweld

 fb 14.25 ksi 

Check Shear Stress :

fv

1.5Vweld

Aweld

Tweld 12
b

2






2
d

2






2



Jweld

 fv 1.31 ksi 

Check Tension Stress :

fa

Pweld

Aweld

 fa 0.00 Ksi

Check Combined Stress :

fweld fb fa 2 fv
2

 fweld 14.31 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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  Moment-Resisting Bearing Type Plate Connection Design

Loads Data:

M 1.90 Moment in Connection (kips-ft) 

P 0.0 Axial in Connection (kips)

V 0.63 Shear in Connection (kips)

Plate Data:

B 12.0 Plate Width (in)

N 12.0 Plate Lenght along Moment Direction (in)

a 1.0 Bolts Distance from plate Edge along Length (N) direction (in)

d 2.0 Depth of Column along Length (N) direction (in)

bf 10.0 Flange Width of Column along Width (B) direction (in)

Fyplate 36.00 Yield Strength of Plate (Ksi)

Fbplate 27.00 Allowable Tensile Bending Stress of Plate (Ksi)
Fb=0.75*Fy         

Allowable Support Stress Data:

A
1

144.0 Area of Plate Plate (in2)

A
2

144.0 Area of Support conc foundation that is geometrically similar to Plate (in2)

 Allowable compressive strength of support (ksi)
0.35*f̀ 'c................................................for Full Area of Concrete Support
0.35*f̀ 'c*SQR(A2/A1) < or = 0.7*f̀ 'c.........for less than Full Area of Concrete Support

fc( ) 4.00 Concrete compressive strength (psi)

Fpsupp 0.35 fc
A

2

A
1

 Fpsupp 1.40 ksi
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e
12M

max 0.1 P( )


e 228.00 in

Concrete Bearing Stress:

fb "INCREASE PLATE"
P

B N

6 M 12( )

B N
2


 Fpsuppif

P

B N

6 M 12( )

B N
2


 e

N

6
if

2P

3
N

2
e









 B

N

6
e

N

2
if

Fpsupp e
N

2


P

B N

6 M 12( )

B N
2


 Fpsuppif

0.00
P

B N

6 M 12( )

B N
2


 0.00if



fb 1.4 ksi

Compression Length:

Kd if e
N

6
 N x 0.01

x x 0.01

N a  0.5 fb x B P  P
N

2









 0.5 fb B
x

2

3









 M 12while




















Kd 0.25

Tension in Bolts:

Tbolts 0.5 fb Kd B P

0 e
N

6
if

 Tbolts 2.10 Kips

TXbolt

Tbolts

2


TXbolt 1.05 Kips
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Plate Design:

m
N 0.95 d

2
 m 5.05 in

n
B 0.8 bf

2
 n 2.00 in

f2 0 Kd mif

Kd m  fb

Kd
Kd m e

N

6
if

fb Kd m e
N

6
if

 f2 0 ksi

Mplate max 0.5fb Kd B m
Kd

3






 m a Tbolts





Kd mif

max
f2 m

2
 B

2

2 fb f2 B m
2



3
 m a Tbolts







Kd mif

 Mplate 10.43 kips in

tplate

6 Mplate

Fbplate B
 tplate 0.44 in
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Steel Beam
LIC# : KW-06011763, Build:20.23.05.01 Arch-Deco Design & Construction Inc. (c) ENERCALC INC 1983-2023

DESCRIPTION: Central Stringer DL + LL

Project File: 24-264 Calculation.ec6

Project Title:
Engineer:
Project ID:
Project Descr:

CODE REFERENCES
Calculations per AISC 360-16, IBC 2021, ASCE 7-16
Load Combination Set : IBC 2006

Material Properties
Analysis Method :

ksi
Bending Axis : Major Axis Bending

Beam is Fully Braced against lateral-torsional buckling
Allowable Strength Design Fy : Steel Yield : 46.0 ksi

Beam Bracing : E: Modulus : 29,000.0

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

Uniform Load :  D = 0.050,  L = 0.060 ksf,  Tributary Width = 4.0 ft

Design OKDESIGN SUMMARY
Maximum Bending Stress Ratio   = 0.165 : 1

Load Combination +D+L

Span # where maximum occurs Span # 1

2.109 k
Mn / Omega : Allowable 19.580 k-ft Vn/Omega : Allowable

HSS6x4x1/4Section used for this span

Span # where maximum occurs
Location of maximum on span

Span # 1

Load Combination +D+L
40.826 k

Section used for this span HSS6x4x1/4
Ma : Applied

Maximum Shear Stress Ratio = 0.052 : 1

7.670 ft

3.236 k-ft Va : Applied

0 <360
8564

Ratio = 0 <240.0

Maximum Deflection
Max Downward Transient Deflection 0.013 in 7,136Ratio = >=360
Max Upward Transient Deflection 0.000 in Ratio =
Max Downward Total Deflection 0.011 in Ratio = >=240.
Max Upward Total Deflection 0.000 in

Span: 1 : L Only
Span: 1 : D Only

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 =    7.67 ft 1 0.075 0.023 0.83 -1.47 1.47 32.70 19.58 1.00 1.00 0.96 68.18 40.83
+D+L

Dsgn. L =    7.67 ft 1 0.165 0.052 1.82 -3.24 3.24 32.70 19.58 1.00 1.00 2.11 68.18 40.83
+D+0.750L

Dsgn. L =    7.67 ft 1 0.143 0.045 1.57 -2.79 2.79 32.70 19.58 1.00 1.00 1.82 68.18 40.83
+0.60D

Dsgn. L =    7.67 ft 1 0.045 0.014 0.50 -0.88 0.88 32.70 19.58 1.00 1.00 0.58 68.18 40.83

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

Overall Maximum Deflections

L Only 1 0.0129 3.243 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 0.0107 3.243 0.0000 0.000
L Only 1 0.0129 3.243 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 1.266 2.109
Max Upward from Load Combinations 1.266 2.109
Max Upward from Load Cases 0.690 1.150
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Steel Beam
LIC# : KW-06011763, Build:20.23.05.01 Arch-Deco Design & Construction Inc. (c) ENERCALC INC 1983-2023

DESCRIPTION: Central Stringer DL + LL

Project File: 24-264 Calculation.ec6

Project Title:
Engineer:
Project ID:
Project Descr:

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

D Only 0.575 0.959
+D+L 1.266 2.109
+D+0.750L 1.093 1.822
+0.60D 0.345 0.575
L Only 0.690 1.150

Steel Section Properties  : HSS6x4x1/4

R xx =

1.610

in

Depth = 6.000 in

R yy =

2.200

in
Zy = 6.450 in^3

J = 23.600 in^4

Width = 4.000 in
Wall Thick

=
0.233 in Zx = 8.530 in^3

Area
=

4.300 in^2
Weight = 15.620 plf

I xx = 20.90 in^4
S xx

=

6.96 in^3 Cw = 10.10 in^6

I yy = 11.100 in^4 C = 0.000 in^3

S yy = 5.560 in^3

Ycg = 3.000 in
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Steel Beam
LIC# : KW-06011763, Build:20.23.05.01 Arch-Deco Design & Construction Inc. (c) ENERCALC INC 1983-2023

DESCRIPTION: Central Stringer DL + LL

Project File: 24-264 Calculation.ec6

Project Title:
Engineer:
Project ID:
Project Descr:

Shear   (k)Span IDLoad Type/ Combination Span Location  (ft)
Beam Span Moments & Shears at Incremental Locations

Moment   (ft-k)

0.575D Only 0.00 0.000Span 1
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Steel Beam with Torsional Loads
LIC# : KW-06011763, Build:20.23.05.01 Arch-Deco Design & Construction Inc. (c) ENERCALC INC 1983-2023

DESCRIPTION: Central Stringer DL + 0.5LL

Project File: 24-264 Calculation.ec6

Project Title:
Engineer:
Project ID:
Project Descr:

CODE REFERENCES
Calculations per AISC 360-16, IBC 2021, ASCE 7-16

Load Combination Set : ASCE 7-16

Analysis Settings
Analysis Method :

ksi

Bending Axis : Major Axis Bending
Load Combination ASCE 7-16

Beam is Fully Braced against lateral-torsional buckling
Allowable Strength Design Fy : Steel Yield : 42.0 ksi

Beam Bracing : E: Modulus : 29,000.0

Service loads entered. Load Factors will be applied for calculations.Applied Loads
Load for Span Number 0

Uniform Load :  D = 0.050 ksf,  Tributary Width = 4.0 ft
Uniform Load :  L = 0.060 ksf,  Tributary Width = 2.0 ft,  Tors Ecc. = 12.0 in

Design OKDESIGN SUMMARY
Max. Flange Normal Stress Ratio   = 0.132 : 1

Load Combination +D+L

ksi0.55

k-ft

Web Shear Stress 0.99

HSS6x4x1/4Section used for this span
Load Combination +D+L

ksiPhi vn : Flange Normal Stress ksi30.82

Max Mu : Applied 2.35
Section used for this span HSS6x4x1/4

Flange Normal Stress
Maximum Shear Stress Ratio = 0.036 : 1

Maximum Rotation = deg    at 3.74 ft0.0275

4.06 ksi Flange Shear Stress

0 <360

2224

Ratio = 0 <240

Maximum Deflection
Max Download Transient Load Deflection 0.016 in

5932Ratio =

Max Upward Transient Load Deflection 0.000 in
Ratio =

Max Downward Total Deflection 0.041 in
Ratio =

Max Upward Total Deflection 0.000 in

(Phi Mn/Sxx) Vn/Omega : Allowable ksi15.09

Maximum Forces & Stresses for Load Combinations
Flange Shear   (ksi) Web Shear   (ksi)Flange Normal   (ksi)

Load Combination
Max Stress

Ratio Mu   (kft)

Bending Max

Total Allow AllowVu   (k) Total Allow RatioRatioRatio Total

D Only 1.47 0.77 2.536 0.274 15.090 0.01830.823 0.082 15.0900.082
+D+L 2.35 1.23 4.057 0.987 15.090 0.06530.823 0.132 0.548 15.090 0.0360.132
+D+0.750L 2.13 1.11 3.677 0.809 15.090 0.05430.823 0.119 0.411 15.090 0.0270.119
+0.60D 0.88 0.46 1.521 0.165 15.090 0.01130.823 0.049 15.0900.049

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

Maximum Upward Deflections - Unfactored Loads

span_1 1 0.0414 3.866 0.0000 0.000

Location in SpanMax. Downward Defl Location in SpanLoad Combination Span Max. Upward Defl
Maximum Deflections for Load Combinations  - Unfactored Loads

Overall MAXimum Envelope 1 0.0005 0.031 0.0000 0.000
Overall MAXimum Envelope 1 0.0011 0.061 0.0000 0.000
Overall MAXimum Envelope 1 0.0016 0.092 0.0000 0.000
Overall MAXimum Envelope 1 0.0021 0.123 0.0000 0.000
Overall MAXimum Envelope 1 0.0026 0.153 0.0000 0.000
Overall MAXimum Envelope 1 0.0032 0.184 0.0000 0.000
Overall MAXimum Envelope 1 0.0037 0.215 0.0000 0.000
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Steel Beam with Torsional Loads
LIC# : KW-06011763, Build:20.23.05.01 Arch-Deco Design & Construction Inc. (c) ENERCALC INC 1983-2023

DESCRIPTION: Central Stringer DL + 0.5LL

Project File: 24-264 Calculation.ec6

Project Title:
Engineer:
Project ID:
Project Descr:

Steel Section Properties HSS6x4x1/4

R xx =

1.610

in

Depth = 6.000 in

R yy =

2.200

in
Zy = 6.450 in^3

J = 23.600 in^4

Width = 4.000 in
Wall Thick

=
0.233 in Zx = 8.530 in^3

Area
=

4.300 in^2
Weight = 15.620 plf

I xx = 20.90 in^4
S xx

=

6.96 in^3 Cw = 10.10 in^6

I yy = 11.100 in^4
S yy = 5.560 in^3

Ycg = 3.000 in

Ao = 21.619 in^2
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Steel Beam with Torsional Loads
LIC# : KW-06011763, Build:20.23.05.01 Arch-Deco Design & Construction Inc. (c) ENERCALC INC 1983-2023

DESCRIPTION: Central Stringer DL + 0.5LL

Project File: 24-264 Calculation.ec6

Project Title:
Engineer:
Project ID:
Project Descr:
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Steel Beam
LIC# : KW-06011763, Build:20.23.05.01 Arch-Deco Design & Construction Inc. (c) ENERCALC INC 1983-2023

DESCRIPTION: Wall Support DL + LL

Project File: 24-264 Calculation.ec6

Project Title:
Engineer:
Project ID:
Project Descr:

CODE REFERENCES
Calculations per AISC 360-16, IBC 2021, ASCE 7-16
Load Combination Set : IBC 2006

Material Properties
Analysis Method :

ksi
Bending Axis : Major Axis Bending

Beam is Fully Braced against lateral-torsional buckling
Allowable Strength Design Fy : Steel Yield : 46.0 ksi

Beam Bracing : E: Modulus : 29,000.0

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

Point Load :  D = 0.9590,  L = 1.150 k @ 2.0 ft

Design OKDESIGN SUMMARY
Maximum Bending Stress Ratio   = 0.217 : 1

Load Combination +D+L

Span # where maximum occurs Span # 1

2.140 k
Mn / Omega : Allowable 19.580 k-ft Vn/Omega : Allowable

HSS6x4x1/4Section used for this span

Span # where maximum occurs
Location of maximum on span

Span # 1

Load Combination +D+L
40.826 k

Section used for this span HSS6x4x1/4
Ma : Applied

Maximum Shear Stress Ratio = 0.052 : 1

0.000 ft

4.249 k-ft Va : Applied

0 <360
6518

Ratio = 0 <240.0

Maximum Deflection
Max Downward Transient Deflection 0.009 in 5,501Ratio = >=360
Max Upward Transient Deflection 0.000 in Ratio =
Max Downward Total Deflection 0.007 in Ratio = >=240.
Max Upward Total Deflection 0.000 in

Span: 1 : L Only
Span: 1 : D Only

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 =    2.00 ft 1 0.100 0.024 -1.95 1.95 32.70 19.58 1.00 1.00 0.99 68.18 40.83
+D+L

Dsgn. L =    2.00 ft 1 0.217 0.052 -4.25 4.25 32.70 19.58 1.00 1.00 2.14 68.18 40.83
+D+0.750L

Dsgn. L =    2.00 ft 1 0.188 0.045 -3.67 3.67 32.70 19.58 1.00 1.00 1.85 68.18 40.83
+0.60D

Dsgn. L =    2.00 ft 1 0.060 0.015 -1.17 1.17 32.70 19.58 1.00 1.00 0.59 68.18 40.83

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

Overall Maximum Deflections

L Only 1 0.0087 2.000 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 0.0074 2.000 0.0000 0.000
L Only 1 0.0087 2.000 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 2.140
Max Upward from Load Combinations 2.140
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Steel Beam
LIC# : KW-06011763, Build:20.23.05.01 Arch-Deco Design & Construction Inc. (c) ENERCALC INC 1983-2023

DESCRIPTION: Wall Support DL + LL

Project File: 24-264 Calculation.ec6

Project Title:
Engineer:
Project ID:
Project Descr:

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

Max Upward from Load Cases 1.150
D Only 0.990
+D+L 2.140
+D+0.750L 1.853
+0.60D 0.594
L Only 1.150

Steel Section Properties  : HSS6x4x1/4

R xx =

1.610

in

Depth = 6.000 in

R yy =

2.200

in
Zy = 6.450 in^3

J = 23.600 in^4

Width = 4.000 in
Wall Thick

=
0.233 in Zx = 8.530 in^3

Area
=

4.300 in^2
Weight = 15.620 plf

I xx = 20.90 in^4
S xx

=

6.96 in^3 Cw = 10.10 in^6

I yy = 11.100 in^4 C = 0.000 in^3

S yy = 5.560 in^3

Ycg = 3.000 in
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Steel Beam
LIC# : KW-06011763, Build:20.23.05.01 Arch-Deco Design & Construction Inc. (c) ENERCALC INC 1983-2023

DESCRIPTION: Wall Support DL + LL

Project File: 24-264 Calculation.ec6

Project Title:
Engineer:
Project ID:
Project Descr:

Shear   (k)Span IDLoad Type/ Combination Span Location  (ft)
Beam Span Moments & Shears at Incremental Locations

Moment   (ft-k)

0.990D Only 0.00 -1.949Span 1
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Steel Beam
LIC# : KW-06011763, Build:20.23.05.01 Arch-Deco Design & Construction Inc. (c) ENERCALC INC 1983-2023

DESCRIPTION: Wall Support DL + LL

Project File: 24-264 Calculation.ec6

Project Title:
Engineer:
Project ID:
Project Descr:

Shear   (k)Span IDLoad Type/ Combination Span Location  (ft)
Beam Span Moments & Shears at Incremental Locations

Moment   (ft-k)

0.987D Only 0.20 -1.752Span 1
0.984D Only 0.40 -1.554Span 1
0.981D Only 0.60 -1.358Span 1
0.978D Only 0.80 -1.162Span 1
0.975D Only 1.00 -0.967Span 1
0.971D Only 1.20 -0.772Span 1
0.968D Only 1.40 -0.578Span 1
0.965D Only 1.60 -0.385Span 1
0.962D Only 1.80 -0.192Span 1
0.959D Only 2.00 0.000Span 1

2.140+D+L 0.00 -4.249Span 1
2.137+D+L 0.20 -3.822Span 1
2.134+D+L 0.40 -3.394Span 1
2.131+D+L 0.60 -2.968Span 1
2.128+D+L 0.80 -2.542Span 1
2.125+D+L 1.00 -2.117Span 1
2.121+D+L 1.20 -1.692Span 1
2.118+D+L 1.40 -1.268Span 1
2.115+D+L 1.60 -0.845Span 1
2.112+D+L 1.80 -0.422Span 1
2.109+D+L 2.00 0.000Span 1

1.853+D+0.750L 0.00 -3.674Span 1
1.850+D+0.750L 0.20 -3.304Span 1
1.846+D+0.750L 0.40 -2.934Span 1
1.843+D+0.750L 0.60 -2.565Span 1
1.840+D+0.750L 0.80 -2.197Span 1
1.837+D+0.750L 1.00 -1.829Span 1
1.834+D+0.750L 1.20 -1.462Span 1
1.831+D+0.750L 1.40 -1.096Span 1
1.828+D+0.750L 1.60 -0.730Span 1
1.825+D+0.750L 1.80 -0.365Span 1
1.822+D+0.750L 2.00 0.000Span 1

0.594+0.60D 0.00 -1.170Span 1
0.592+0.60D 0.20 -1.051Span 1
0.590+0.60D 0.40 -0.933Span 1
0.589+0.60D 0.60 -0.815Span 1
0.587+0.60D 0.80 -0.697Span 1
0.585+0.60D 1.00 -0.580Span 1
0.583+0.60D 1.20 -0.463Span 1
0.581+0.60D 1.40 -0.347Span 1
0.579+0.60D 1.60 -0.231Span 1
0.577+0.60D 1.80 -0.115Span 1
0.575+0.60D 2.00 0.000Span 1

Load Type/ Combination Span Location  (ft)
Beam Span Deflections at Incremental Locations

Deflection   (in)Span ID

Overall MAXimum Envelope 0.00 0.000Span 1
Overall MAXimum Envelope 0.21 0.000Span 1
Overall MAXimum Envelope 0.41 0.001Span 1
Overall MAXimum Envelope 0.62 0.001Span 1
Overall MAXimum Envelope 0.82 0.002Span 1
Overall MAXimum Envelope 1.03 0.003Span 1
Overall MAXimum Envelope 1.23 0.004Span 1
Overall MAXimum Envelope 1.44 0.005Span 1
Overall MAXimum Envelope 1.65 0.006Span 1
Overall MAXimum Envelope 1.85 0.008Span 1
Overall MAXimum Envelope 2.00 0.009Span 1

D Only 0.00 0.000Span 1
D Only 0.21 0.000Span 1
D Only 0.41 0.000Span 1
D Only 0.62 0.001Span 1
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Steel Beam
LIC# : KW-06011763, Build:20.23.05.01 Arch-Deco Design & Construction Inc. (c) ENERCALC INC 1983-2023

DESCRIPTION: Wall Support DL + LL

Project File: 24-264 Calculation.ec6

Project Title:
Engineer:
Project ID:
Project Descr:

Load Type/ Combination Span Location  (ft)
Beam Span Deflections at Incremental Locations

Deflection   (in)Span ID

D Only 0.82 0.002Span 1
D Only 1.03 0.002Span 1
D Only 1.23 0.003Span 1
D Only 1.44 0.004Span 1
D Only 1.65 0.005Span 1
D Only 1.85 0.007Span 1
D Only 2.00 0.007Span 1

L Only 0.00 0.000Span 1
L Only 0.21 0.000Span 1
L Only 0.41 0.001Span 1
L Only 0.62 0.001Span 1
L Only 0.82 0.002Span 1
L Only 1.03 0.003Span 1
L Only 1.23 0.004Span 1
L Only 1.44 0.005Span 1
L Only 1.65 0.006Span 1
L Only 1.85 0.008Span 1
L Only 2.00 0.009Span 1
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 Weld Design For Tube 

 MATERIALS: 

Electrodes:
E 70 XX ----Fu= 70 Ksi
E 60 XX ----Fu= 60 Ksi

Weld and Section Data:

Fu 70.00 Ultimate Tensile Strength (ksi)

b 6.0 Width of Tube Steel (in)

d 4.0 Depth of Tube Steel (in)

Load Data:

Mweld 1.8 Moment (Kips-ft)

Vweld 1.75 Shear (Kips)

Pweld 0.00 Tension or Compression (Kips)

Tweld 3.2 Torsional Moment (kips-ft)

Check Weld Section :

Fv 0.3 Fu Fv 21.00 ksi 

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 0.06 in 

Sweld b d
d

2

3










te Sweld 1.76 in
3

Aweld 2 d b( ) te Aweld 1.20 in
2

Jweld
b d( )

3

6
te Jweld 10.00 in

3
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Check Bending Stress :

fb

Mweld 12( )

Sweld

 fb 12.27 ksi 

Check Shear Stress :

fv

1.5Vweld

Aweld

Tweld 12
b

2






2
d

2






2



Jweld

 fv 16.03 ksi 

Check Tension Stress :

fa

Pweld

Aweld

 fa 0.00 Ksi

Check Combined Stress :

fweld fb fa 2 fv
2

 fweld 20.19 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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  Moment-Resisting Bearing Type Plate Connection Design

Loads Data:

M 1.8 Moment in Connection (kips-ft) 

P 0.0 Axial in Connection (kips)

V 1.75 Shear in Connection (kips)

Plate Data:

B 12.0 Plate Width (in)

N 20.0 Plate Lenght along Moment Direction (in)

a 2.0 Bolts Distance from plate Edge along Length (N) direction (in)

d 2.0 Depth of Column along Length (N) direction (in)

bf 10.0 Flange Width of Column along Width (B) direction (in)

Fyplate 36.00 Yield Strength of Plate (Ksi)

Fbplate 27.00 Allowable Tensile Bending Stress of Plate (Ksi)
Fb=0.75*Fy         

Allowable Support Stress Data:

A
1

240.0 Area of Plate Plate (in2)

A
2

240.0 Area of Support conc foundation that is geometrically similar to Plate (in2)

 Allowable compressive strength of support (ksi)
0.35*f̀ 'c................................................for Full Area of Concrete Support
0.35*f̀ 'c*SQR(A2/A1) < or = 0.7*f̀ 'c.........for less than Full Area of Concrete Support

fc( ) 4.00 Concrete compressive strength (psi)

Fpsupp 0.35 fc
A

2

A
1

 Fpsupp 1.40 ksi
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e
12M

max 0.1 P( )


e 216.00 in

Concrete Bearing Stress:

fb "INCREASE PLATE"
P

B N

6 M 12( )

B N
2


 Fpsuppif

P

B N

6 M 12( )

B N
2


 e

N

6
if

2P

3
N

2
e









 B

N

6
e

N

2
if

Fpsupp e
N

2


P

B N

6 M 12( )

B N
2


 Fpsuppif

0.00
P

B N

6 M 12( )

B N
2


 0.00if



fb 1.4 ksi

Compression Length:

Kd if e
N

6
 N x 0.01

x x 0.01

N a  0.5 fb x B P  P
N

2









 0.5 fb B
x

2

3









 M 12while




















Kd 0.15

Tension in Bolts:

Tbolts 0.5 fb Kd B P

0 e
N

6
if

 Tbolts 1.26 Kips

TXbolt

Tbolts

2


TXbolt 0.63 Kips
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Plate Design:

m
N 0.95 d

2
 m 9.05 in

n
B 0.8 bf

2
 n 2.00 in

f2 0 Kd mif

Kd m  fb

Kd
Kd m e

N

6
if

fb Kd m e
N

6
if

 f2 0 ksi

Mplate max 0.5fb Kd B m
Kd

3






 m a Tbolts





Kd mif

max
f2 m

2
 B

2

2 fb f2 B m
2



3
 m a Tbolts







Kd mif

 Mplate 11.34 kips in

tplate

6 Mplate

Fbplate B
 tplate 0.46 in
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  Moment-Resisting Bearing Type Plate Connection Design

Loads Data:

M 0.0 Moment in Connection (kips-ft) 

P 1.27 Axial in Connection (kips)

V 0.0 Shear in Connection (kips)

Plate Data:

B 12.0 Plate Width (in)

N 22.0 Plate Lenght along Moment Direction (in)

a 2.0 Bolts Distance from plate Edge along Length (N) direction (in)

d 2.0 Depth of Column along Length (N) direction (in)

bf 10.0 Flange Width of Column along Width (B) direction (in)

Fyplate 36.00 Yield Strength of Plate (Ksi)

Fbplate 27.00 Allowable Tensile Bending Stress of Plate (Ksi)
Fb=0.75*Fy         

Allowable Support Stress Data:

A
1

264.0 Area of Plate Plate (in2)

A
2

264.0 Area of Support conc foundation that is geometrically similar to Plate (in2)

 Allowable compressive strength of support (ksi)
0.35*f̀ 'c................................................for Full Area of Concrete Support
0.35*f̀ 'c*SQR(A2/A1) < or = 0.7*f̀ 'c.........for less than Full Area of Concrete Support

fc( ) 4.00 Concrete compressive strength (psi)

Fpsupp 0.35 fc
A

2

A
1

 Fpsupp 1.40 ksi
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e
12M

max 0.1 P( )


e 0.00 in

Concrete Bearing Stress:

fb "INCREASE PLATE"
P

B N

6 M 12( )

B N
2


 Fpsuppif

P

B N

6 M 12( )

B N
2


 e

N

6
if

2P

3
N

2
e









 B

N

6
e

N

2
if

Fpsupp e
N

2


P

B N

6 M 12( )

B N
2


 Fpsuppif

0.00
P

B N

6 M 12( )

B N
2


 0.00if



fb 4.811 10
3

 ksi

Compression Length:

Kd if e
N

6
 N x 0.01

x x 0.01

N a  0.5 fb x B P  P
N

2









 0.5 fb B
x

2

3









 M 12while




















Kd 22.00

Tension in Bolts:

Tbolts 0.5 fb Kd B P

0 e
N

6
if

 Tbolts 0.00 Kips

TXbolt

Tbolts

2


TXbolt 0.00 Kips

24-264 5900 SW 114th Terr. 47 of 53



Plate Design:

m
N 0.95 d

2
 m 10.05 in

n
B 0.8 bf

2
 n 2.00 in

f2 0 Kd mif

Kd m  fb

Kd
Kd m e

N

6
if

fb Kd m e
N

6
if

 f2 4.811 10
3

 ksi

Mplate max 0.5fb Kd B m
Kd

3






 m a Tbolts





Kd mif

max
f2 m

2
 B

2

2 fb f2 B m
2



3
 m a Tbolts







Kd mif

 Mplate 2.92 kips in

tplate

6 Mplate

Fbplate B
 tplate 0.23 in
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