
BAY WINDOW CALCULATIONS



Wood Beam
LIZANDRO MERCADO ASSOC.Lic. # : KW-06007402

DESCRIPTION: 4X10 beam @ Top

Title Block Line 1
You can change this area
using the "Settings" menu item
and then using the "Printing &
Title Block" selection.
Title Block Line 6

Software copyright ENERCALC, INC. 1983-2020, Build:12.20.8.24
File: Bay Window Calcs.ec6

Project Title:
Engineer:
Project ID:

Printed: 31 MAY 2021,  4:49PM

Project Descr:

CODE REFERENCES
Calculations per NDS 2018, IBC 2018, CBC 2019, ASCE 7-16
Load Combination Set : IBC 2018
Material Properties

Beam Bracing     : Completely Unbraced

Allowable Stress Design

Douglas Fir-Larch
No.1

1,000.0
1,000.0
1,500.0

625.0

1,700.0
620.0

180.0
675.0 31.210

Analysis Method :

Eminbend - xx ksi
Wood Species     :
Wood Grade        :

Fb +
psi
psi

Fv psi

Fb -

Ft psi

Fc - Prll psi
psiFc - Perp

E : Modulus of Elasticity
Ebend- xx ksi

Density pcf

Load Combination :IBC 2018

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

Uniform Load :  D = 0.0120,  Lr = 0.020 ksf,  Tributary Width = 8.50 ft, (FROM ROOF)
.DESIGN SUMMARY Design OK

Maximum Bending Stress Ratio 0.278: 1

Load Combination +D+Lr+H

Span # where maximum occurs Span # 1
Location of maximum on span 3.500ft

35.34 psi=

=

1,475.84psi

4x10Section used for this span

Span # where maximum occurs
Location of maximum on span

Span # 1=

Load Combination +D+Lr+H
=

=

=

225.00 psi==

Section used for this span 4x10
Maximum Shear Stress Ratio 0.157 : 1

6.234 ft=
=

410.88psi

Maximum Deflection

0 <360
2174

Ratio = 0 <240

Max Downward Transient Deflection 0.024 in 3568Ratio = >=360
Max Upward Transient Deflection 0.000 in Ratio =
Max Downward Total Deflection 0.039 in Ratio = >=240
Max Upward Total Deflection 0.000 in

fb: Actual
Fb: Allowable

fv: Actual
Fv: Allowable

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

Overall Maximum Deflections

+D+Lr+H 1 0.0386 3.526 0.0000 0.000
.

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

Overall MAXimum 0.977 0.977
Overall MINimum 0.595 0.595
+D+H 0.382 0.382
+D+L+H 0.382 0.382
+D+Lr+H 0.977 0.977
+D+S+H 0.382 0.382
+D+0.750Lr+0.750L+H 0.828 0.828
+D+0.750L+0.750S+H 0.382 0.382
+D+0.60W+H 0.382 0.382
+D+0.70E+H 0.382 0.382



Wood Beam
LIZANDRO MERCADO ASSOC.Lic. # : KW-06007402

DESCRIPTION: 4X10 beam @ Top

Title Block Line 1
You can change this area
using the "Settings" menu item
and then using the "Printing &
Title Block" selection.
Title Block Line 6

Software copyright ENERCALC, INC. 1983-2020, Build:12.20.8.24
File: Bay Window Calcs.ec6

Project Title:
Engineer:
Project ID:

Printed: 31 MAY 2021,  4:49PM

Project Descr:

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

+D+0.750Lr+0.750L+0.450W+H 0.828 0.828
+D+0.750L+0.750S+0.450W+H 0.382 0.382
+D+0.750L+0.750S+0.5250E+H 0.382 0.382
+0.60D+0.60W+0.60H 0.229 0.229
+0.60D+0.70E+0.60H 0.229 0.229
D Only 0.382 0.382
Lr Only 0.595 0.595
H Only



Wood Beam
LIZANDRO MERCADO ASSOC.Lic. # : KW-06007402

DESCRIPTION: 6X8 @ window sill

Title Block Line 1
You can change this area
using the "Settings" menu item
and then using the "Printing &
Title Block" selection.
Title Block Line 6

Software copyright ENERCALC, INC. 1983-2020, Build:12.20.8.24
File: Bay Window Calcs.ec6

Project Title:
Engineer:
Project ID:

Printed: 31 MAY 2021,  4:49PM

Project Descr:

CODE REFERENCES
Calculations per NDS 2018, IBC 2018, CBC 2019, ASCE 7-16
Load Combination Set : IBC 2018
Material Properties

Beam Bracing     : Completely Unbraced

Allowable Stress Design

Douglas Fir-Larch
No.1

1,350.0
1,350.0

925.0
625.0

1,600.0
580.0

170.0
675.0 31.210

Analysis Method :

Eminbend - xx ksi
Wood Species     :
Wood Grade        :

Fb +
psi
psi

Fv psi

Fb -

Ft psi

Fc - Prll psi
psiFc - Perp

E : Modulus of Elasticity
Ebend- xx ksi

Density pcf

Load Combination :IBC 2018

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

Uniform Load :  D = 0.010 ksf,  Tributary Width = 3.0 ft, (FROM glass)
.DESIGN SUMMARY Design OK

Maximum Bending Stress Ratio 0.046: 1

Load Combination +D+H

Span # where maximum occurs Span # 1
Location of maximum on span 3.500ft

4.09 psi=

=

1,210.53psi

6x8Section used for this span

Span # where maximum occurs
Location of maximum on span

Span # 1=

Load Combination +D+H
=

=

=

153.00 psi==

Section used for this span 6x8
Maximum Shear Stress Ratio 0.027 : 1

6.387 ft=
=

55.51psi

Maximum Deflection

0 <360
12281

Ratio = 0 <240

Max Downward Transient Deflection 0.000 in 0Ratio = <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

fb: Actual
Fb: Allowable

fv: Actual
Fv: Allowable

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

Overall Maximum Deflections

D Only 1 0.0068 3.526 0.0000 0.000
.

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

Overall MAXimum 0.136 0.136
Overall MINimum 0.136 0.136
+D+H 0.136 0.136
+D+L+H 0.136 0.136
+D+Lr+H 0.136 0.136
+D+S+H 0.136 0.136
+D+0.750Lr+0.750L+H 0.136 0.136
+D+0.750L+0.750S+H 0.136 0.136
+D+0.60W+H 0.136 0.136
+D+0.70E+H 0.136 0.136



Wood Beam
LIZANDRO MERCADO ASSOC.Lic. # : KW-06007402

DESCRIPTION: 6X8 @ window sill

Title Block Line 1
You can change this area
using the "Settings" menu item
and then using the "Printing &
Title Block" selection.
Title Block Line 6

Software copyright ENERCALC, INC. 1983-2020, Build:12.20.8.24
File: Bay Window Calcs.ec6

Project Title:
Engineer:
Project ID:

Printed: 31 MAY 2021,  4:49PM

Project Descr:

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

+D+0.750Lr+0.750L+0.450W+H 0.136 0.136
+D+0.750L+0.750S+0.450W+H 0.136 0.136
+D+0.750L+0.750S+0.5250E+H 0.136 0.136
+0.60D+0.60W+0.60H 0.082 0.082
+0.60D+0.70E+0.60H 0.082 0.082
D Only 0.136 0.136
H Only



Wood Beam
LIZANDRO MERCADO ASSOC.Lic. # : KW-06007402

DESCRIPTION: 4X10 @ Bottom

Title Block Line 1
You can change this area
using the "Settings" menu item
and then using the "Printing &
Title Block" selection.
Title Block Line 6

Software copyright ENERCALC, INC. 1983-2020, Build:12.20.8.24
File: Bay Window Calcs.ec6

Project Title:
Engineer:
Project ID:

Printed: 31 MAY 2021,  4:49PM

Project Descr:

CODE REFERENCES
Calculations per NDS 2018, IBC 2018, CBC 2019, ASCE 7-16
Load Combination Set : IBC 2018
Material Properties

Beam Bracing     : Completely Unbraced

Allowable Stress Design

Douglas Fir-Larch
No.1

1,000.0
1,000.0
1,500.0

625.0

1,700.0
620.0

180.0
675.0 31.210

Analysis Method :

Eminbend - xx ksi
Wood Species     :
Wood Grade        :

Fb +
psi
psi

Fv psi

Fb -

Ft psi

Fc - Prll psi
psiFc - Perp

E : Modulus of Elasticity
Ebend- xx ksi

Density pcf

Load Combination :IBC 2018

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

Uniform Load :  D = 0.0180 ksf,  Tributary Width = 5.0 ft, (FROM WALL)
.DESIGN SUMMARY Design OK

Maximum Bending Stress Ratio 0.134: 1

Load Combination +D+H

Span # where maximum occurs Span # 1
Location of maximum on span 3.500ft

12.29 psi=

=

1,068.39psi

4x10Section used for this span

Span # where maximum occurs
Location of maximum on span

Span # 1=

Load Combination +D+H
=

=

=

162.00 psi==

Section used for this span 4x10
Maximum Shear Stress Ratio 0.076 : 1

6.234 ft=
=

142.87psi

Maximum Deflection

0 <360
6253

Ratio = 0 <240

Max Downward Transient Deflection 0.000 in 0Ratio = <360
Max Upward Transient Deflection 0.000 in Ratio =
Max Downward Total Deflection 0.013 in Ratio = >=240
Max Upward Total Deflection 0.000 in

fb: Actual
Fb: Allowable

fv: Actual
Fv: Allowable

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

Overall Maximum Deflections

D Only 1 0.0134 3.526 0.0000 0.000
.

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

Overall MAXimum 0.340 0.340
Overall MINimum 0.340 0.340
+D+H 0.340 0.340
+D+L+H 0.340 0.340
+D+Lr+H 0.340 0.340
+D+S+H 0.340 0.340
+D+0.750Lr+0.750L+H 0.340 0.340
+D+0.750L+0.750S+H 0.340 0.340
+D+0.60W+H 0.340 0.340
+D+0.70E+H 0.340 0.340



Wood Beam
LIZANDRO MERCADO ASSOC.Lic. # : KW-06007402

DESCRIPTION: 4X10 @ Bottom

Title Block Line 1
You can change this area
using the "Settings" menu item
and then using the "Printing &
Title Block" selection.
Title Block Line 6

Software copyright ENERCALC, INC. 1983-2020, Build:12.20.8.24
File: Bay Window Calcs.ec6

Project Title:
Engineer:
Project ID:

Printed: 31 MAY 2021,  4:49PM

Project Descr:

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

+D+0.750Lr+0.750L+0.450W+H 0.340 0.340
+D+0.750L+0.750S+0.450W+H 0.340 0.340
+D+0.750L+0.750S+0.5250E+H 0.340 0.340
+0.60D+0.60W+0.60H 0.204 0.204
+0.60D+0.70E+0.60H 0.204 0.204
D Only 0.340 0.340
H Only



Steel Beam
LIZANDRO MERCADO ASSOC.Lic. # : KW-06007402

DESCRIPTION: HSS6x3x3/16 (LLV) OUTRIGGER Top @ Roof

Title Block Line 1
You can change this area
using the "Settings" menu item
and then using the "Printing &
Title Block" selection.
Title Block Line 6

Software copyright ENERCALC, INC. 1983-2020, Build:12.20.8.24
File: Bay Window Calcs.ec6

Project Title:
Engineer:
Project ID:

Printed: 31 MAY 2021,  4:50PM

Project Descr:

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

Analysis Method :
ksi

Bending Axis : Major Axis Bending
Completely Unbraced
Load Resistance Factor 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 = 0.0120,  Lr = 0.020 ksf,  Tributary Width = 0.670 ft, (FROM ROOF)

.Design OKDESIGN SUMMARY
Maximum Bending Stress Ratio   = 0.006 : 1

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

Span # where maximum occurs Span # 1
Location of maximum on span 0.000ft

0.09884 k
Mn * Phi : Allowable 19.286 k-ft Vn * Phi : Allowable

HSS6x3x3/16Section used for this span

Span # where maximum occurs
Location of maximum on span

Span # 1

Load Combination +1.20D+1.60Lr+0.50L+1.60H
47.354 k

Section used for this span HSS6x3x3/16
Mu : Applied

Maximum Shear Stress Ratio = 0.002 : 1

0.000 ft

0.111 k-ft Vu : Applied

0 <360
118167

Ratio = 0 <180

Maximum Deflection
Max Downward Transient Deflection 0.000 in 0Ratio = <360
Max Upward Transient Deflection 0.000 in Ratio =
Max Downward Total Deflection 0.000 in Ratio = >=180
Max Upward Total Deflection 0.000 in

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

Overall Maximum Deflections

+D+Lr+H 1 0.0005 2.250 0.0000 0.000
.

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

Overall MAXimum 0.072
Overall MINimum 0.025
+D+H 0.042
+D+L+H 0.042
+D+Lr+H 0.072
+D+S+H 0.042
+D+0.750Lr+0.750L+H 0.065
+D+0.750L+0.750S+H 0.042
+D+0.60W+H 0.042
+D+0.70E+H 0.042
+D+0.750Lr+0.750L+0.450W+H 0.065
+D+0.750L+0.750S+0.450W+H 0.042
+D+0.750L+0.750S+0.5250E+H 0.042
+0.60D+0.60W+0.60H 0.025
+0.60D+0.70E+0.60H 0.025
D Only 0.042
Lr Only 0.030
H Only



Steel Beam
LIZANDRO MERCADO ASSOC.Lic. # : KW-06007402

DESCRIPTION: HSS6x3x3/16 (LLV) OUTRIGGER  Bottom

Title Block Line 1
You can change this area
using the "Settings" menu item
and then using the "Printing &
Title Block" selection.
Title Block Line 6

Software copyright ENERCALC, INC. 1983-2020, Build:12.20.8.24
File: Bay Window Calcs.ec6

Project Title:
Engineer:
Project ID:

Printed: 31 MAY 2021,  4:50PM

Project Descr:

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

Analysis Method :
ksi

Bending Axis : Major Axis Bending
Completely Unbraced
Load Resistance Factor 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 = 0.380,  Lr = 0.60 k @ 2.250 ft, (FROM FBM1)

Point Load :  D = 0.140 k @ 2.250 ft, (FROM FBM2)

Point Load :  D = 0.350 k @ 2.250 ft, (FROM FBM2)

.Design OKDESIGN SUMMARY
Maximum Bending Stress Ratio   = 0.235 : 1

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

Span # where maximum occurs Span # 1
Location of maximum on span 0.000ft

2.033 k
Mn * Phi : Allowable 19.286 k-ft Vn * Phi : Allowable

HSS6x3x3/16Section used for this span

Span # where maximum occurs
Location of maximum on span

Span # 1

Load Combination +1.20D+1.60Lr+0.50L+1.60H
47.354 k

Section used for this span HSS6x3x3/16
Mu : Applied

Maximum Shear Stress Ratio = 0.043 : 1

0.000 ft

4.542 k-ft Vu : Applied

0 <360
2167

Ratio = 0 <180

Maximum Deflection
Max Downward Transient Deflection 0.010 in 5,342Ratio = >=360
Max Upward Transient Deflection 0.000 in Ratio =
Max Downward Total Deflection 0.025 in Ratio = >=180
Max Upward Total Deflection 0.000 in

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

Overall Maximum Deflections

+D+Lr+H 1 0.0249 2.250 0.0000 0.000
.

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

Overall MAXimum 1.494
Overall MINimum 0.536
+D+H 0.894
+D+L+H 0.894
+D+Lr+H 1.494
+D+S+H 0.894
+D+0.750Lr+0.750L+H 1.344
+D+0.750L+0.750S+H 0.894
+D+0.60W+H 0.894
+D+0.70E+H 0.894
+D+0.750Lr+0.750L+0.450W+H 1.344
+D+0.750L+0.750S+0.450W+H 0.894
+D+0.750L+0.750S+0.5250E+H 0.894



Steel Beam
LIZANDRO MERCADO ASSOC.Lic. # : KW-06007402

DESCRIPTION: HSS6x3x3/16 (LLV) OUTRIGGER  Bottom

Title Block Line 1
You can change this area
using the "Settings" menu item
and then using the "Printing &
Title Block" selection.
Title Block Line 6

Software copyright ENERCALC, INC. 1983-2020, Build:12.20.8.24
File: Bay Window Calcs.ec6

Project Title:
Engineer:
Project ID:

Printed: 31 MAY 2021,  4:50PM

Project Descr:

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

+0.60D+0.60W+0.60H 0.536
+0.60D+0.70E+0.60H 0.536
D Only 0.894
Lr Only 0.600
H Only



Steel Column
LIZANDRO MERCADO ASSOC.Lic. # : KW-06007402

DESCRIPTION: HSS4x4x3/16 POST

Title Block Line 1
You can change this area
using the "Settings" menu item
and then using the "Printing &
Title Block" selection.
Title Block Line 6

Software copyright ENERCALC, INC. 1983-2020, Build:12.20.8.24
File: Bay Window Calcs.ec6

Project Title:
Engineer:
Project ID:

Printed: 31 MAY 2021,  4:50PM

Project Descr:

.Code References
Calculations per AISC 360-16, IBC 2018, CBC 2019, ASCE 7-16
Load Combinations Used : ASCE 7-16
General Information

Steel Stress Grade
Top & Bottom PinnedAnalysis Method :

11.5Overall Column Height

ft

Top & Bottom FixityAllowable Strength

Fy : Steel Yield
ksi29,000.0
ksi

Steel Section Name : HSS4x4x3/16

36.0

ft

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

X-X (width) axis :
Unbraced Length for buckling ABOUT Y-Y Axis = 11.5 ft, K = 1.0

Unbraced Length for buckling ABOUT X-X Axis = 11.5 ft, K = 1.0

Brace condition for deflection (buckling) along columns :

.Applied Loads Service loads entered. Load Factors will be applied for calculations.
Column self weight included : 108.330 lbs * Dead Load Factor
AXIAL LOADS . . .

from outrigger: Axial Load at 11.50 ft, D = 0.940, LR = 0.630, L = 2.0 k
BENDING LOADS . . .

Outrigger @ Top: Moment acting about X-X axis at 10.160 ft, D = 0.0470, LR = 0.0330 k-ft
outriger @ Bottom: Moment acting about X-X axis at 2.0 ft, D = 1.984, LR = 1.350 k-ft

.DESIGN SUMMARY

PASS Max. Axial+Bending Stress Ratio  = 0.4382

Location of max.above base 2.007 ft

1.678 k
36.642 k
-2.738 k-ft

Load Combination +D+Lr

Load Combination +D+Lr

6.593 k-ft

Bending & Shear Check Results

PASS Maximum Shear Stress Ratio =

0.2969 k

0.01896 : 1

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

: 1

At maximum location values are . . .

k

6.593 k-ft
0.0 k-ft

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

Va : Applied
Vn / Omega : Allowable

Maximum Load Reactions . .

(see tab for all)

Top along X-X 0.0 k
Bottom along X-X 0.0 k
Top along Y-Y 0.2969 k
Bottom along Y-Y 0.2969 k

Maximum Load Deflections . . .
Along Y-Y -0.2288 in at 5.094 ft above base

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

for load combination :

15.655
.

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

Load Combination Results

Cbx Cby KxLx/Rx KyLy/Ry
.

k k-ft
Note: Only non-zero reactions are listed.

Load Combination
X-X Axis Reaction Y-Y Axis ReactionAxial Reaction

@ Base @ Top@ Base @ Base @ Top

Maximum Reactions

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

k k-ft
Item

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

Extreme Reactions

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

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

.Steel Section Properties  : HSS4x4x3/16



Steel Column
LIZANDRO MERCADO ASSOC.Lic. # : KW-06007402

DESCRIPTION: HSS4x4x3/16 POST

Title Block Line 1
You can change this area
using the "Settings" menu item
and then using the "Printing &
Title Block" selection.
Title Block Line 6

Software copyright ENERCALC, INC. 1983-2020, Build:12.20.8.24
File: Bay Window Calcs.ec6

Project Title:
Engineer:
Project ID:

Printed: 31 MAY 2021,  4:50PM

Project Descr:

Steel Section Properties  : HSS4x4x3/16

R xx =

1.550

in

Depth = 4.000 in

R yy =

1.550

in

J = 10.000 in^4

Width = 4.000 in
Wall Thick

=
0.187 in Zx = 3.670 in^3

Area
=

2.580 in^2
Weight = 9.420 plf

I xx = 6.21 in^4
S xx = 3.10 in^3Design Thick = 0.174 in

I yy = 6.210 in^4 C = 5.070 in^3
S yy = 3.100 in^3

Ycg = 0.000 in

Sketches
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