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2D Frame
LIC# : KW-06017043, Build:20.22.7.25 EHM Engineers, Inc (c) ENERCALC INC 1983-2022

DESCRIPTION: SHEAR FRAME OVER GARAGE DOORS

ELLIS DUPLEX
BELLEVUE, ID
EHM ENGINEERS
BRIAN MARTENS P.E.
365-22

Project File: ENERCALC_20

.Members...

(rotation)

Member
Property LabelLabel

LengthEndpoint Joints
(rotation)

Releases Specify Connectivity of Member Ends to Joints

I Joint J Joint x y zyx zft
J End

Member
I End

A Column 1 2 8.000 Fixed Fixed Pinned Fixed Fixed Fixed
B Beam 2 3 9.000 Fixed Fixed Fixed Fixed Fixed Fixed
C Column 3 4 8.000 Fixed Fixed Fixed Fixed Fixed Pinned

...Member Sections...
Prop Label Group Tag Material Area IxxDepth IyyWidth

W10x15 Steel in^2 in^44.410 9.990 4.0 68.90 2.890in in in^4Column
W10x15 Steel in^2 in^44.410 9.990 4.0 68.90 2.890in in in^4Beam

.....Extreme Joint Displacements Only Load Combinations giving maximum values are listed

Joint Label
Joint Displacements

in in Radians
YX Z

1 0.0 0.0 0.0
W Only W OnlyMax

1 0.0 0.0 0.0
+0.450W +0.450WMin

2 0.7435 0.004251 -0.001279
W Only W Only +0.450WMax

2 0.3346 0.001913 -0.002842
+0.450W +0.450W W OnlyMin

3 0.7409 -0.001913 -0.001271
W Only +0.450W +0.450WMax

3 0.3334 -0.004251 -0.002825
+0.450W W Only W OnlyMin
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2D Frame
LIC# : KW-06017043, Build:20.22.7.25 EHM Engineers, Inc (c) ENERCALC INC 1983-2022

DESCRIPTION: SHEAR FRAME OVER GARAGE DOORS

ELLIS DUPLEX
BELLEVUE, ID
EHM ENGINEERS
BRIAN MARTENS P.E.
365-22

Project File: ENERCALC_20

Extreme Joint Displacements Only Load Combinations giving maximum values are listed

Joint Label
Joint Displacements

in in Radians
YX Z

4 0.0 0.0 0.0
W Only +0.450WMax

4 0.0 0.0 0.0
+0.450W W OnlyMin

.Extreme Joint Reactions Only Load Combinations giving maximum values are listed

Joint Label
Joint Reactions

k k k-ft
YX Z

1 -1.435 -2.548
+0.450W +0.450WMax

-3.189 -5.663
W Only W OnlyMin

2
Max

Min
3

Max

Min
4 -1.432 5.663

+0.450W W OnlyMax
-3.182 2.548
W Only +0.450WMin

.Extreme Member End Forces Only Load Combinations giving maximum values are listed

Member Label
Member " J " End ForcesMember " I " End Forces

Moment
k-ftk kk k-ft k

Axial ShearShearAxial Moment

A 0.0 1.913 0.0 3.398 0.0 15.307
+0.60W +0.60W +0.60WMax

A -3.398 0.0 0.0 0.0 -1.913 0.0
+0.60W +0.60WMin

B 1.909 0.0 0.0 0.0 3.398 0.0
+0.60W +0.60WMax

B 0.0 -3.398 -15.307 -1.909 0.0 -15.274
+0.60W +0.60W +0.60W +0.60WMin

C 3.398 1.909 15.274 0.0 0.0 0.0
+0.60W +0.60W +0.60WMax

C 0.0 0.0 0.0 -3.398 -1.909 0.0
+0.60W +0.60WMin

.Extreme Member Forces Only Load Combinations giving maximum values are listed

Mmbr Label ShearDist from "I" Joint Dist from "I" JointDist from "I" JointAxial Moment
A 3.398 0.0 0.1633 ftft 0.0-0.2343 1.913k ft

+0.60W +0.450W +0.60WMax
kk-ft

A 2.548 0.0 8.0 ftft 0.0-15.307 1.435k ft
+0.450W +0.60W +0.450WMin

kk-ft

B -1.432 0.0 9.0 ftft 0.015.274 -2.548k ft
+0.450W +0.60W +0.450WMax

kk-ft

B -1.909 0.0 0.0 ftft 0.0-15.307 -3.398k ft
+0.60W +0.60W +0.60WMin

kk-ft

C -2.548 0.0 0.0 ftft 0.015.274 1.909k ft
+0.450W +0.60W +0.60WMax

kk-ft
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2D Frame
LIC# : KW-06017043, Build:20.22.7.25 EHM Engineers, Inc (c) ENERCALC INC 1983-2022

DESCRIPTION: SHEAR FRAME OVER GARAGE DOORS

ELLIS DUPLEX
BELLEVUE, ID
EHM ENGINEERS
BRIAN MARTENS P.E.
365-22

Project File: ENERCALC_20

Extreme Member Forces Only Load Combinations giving maximum values are listed

Mmbr Label ShearDist from "I" Joint Dist from "I" JointDist from "I" JointAxial Moment
C -3.398 0.0 7.837 ftft 0.00.2338 1.432k ft

+0.60W +0.450W +0.450WMin
kk-ft

..
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Company: WESTERN SPECIALTY Date: 7/15/2022
Engineer: EHM ENGINEERS Page: 1/6

Project: ITD NAMPA
Address:
Phone:
E-mail:

Anchor Designer™ 
Software
Version 3.0.7947.3

1.Project information

Customer company:
Customer contact name:
Customer e-mail:
Comment:

Project description: MAIN FRAME ANCHOR BOLTS
Location:
Fastening description:

2. Input Data & Anchor Parameters

General
Design method:ACI 318-14
Units: Imperial units

Anchor Information:
Anchor type: Bonded anchor
Material: F1554 Grade 36
Diameter (inch): 0.625
Effective Embedment depth, hef (inch): 12.500
Code report: ICC-ES ESR-2508
Anchor category: -
Anchor ductility: Yes
hmin (inch): 16.25
cac (inch): 26.30
Cmin (inch): 1.75
Smin (inch): 3.00

Base Material
Concrete: Normal-weight
Concrete thickness, h (inch): 24.00
State: Cracked
Compressive strength, f’c (psi): 3000
Ψc,V: 1.0
Reinforcement condition: A tension, A shear
Supplemental reinforcement: Not applicable
Reinforcement provided at corners: Yes
Ignore concrete breakout in tension: Yes
Ignore concrete breakout in shear: Yes
Hole condition: Dry concrete
Inspection: Continuous
Temperature range, Short/Long: 150/110°F
Ignore 6do requirement: Not applicable
Build-up grout pad: No

Base Plate
Length x Width x Thickness (inch): 5.00 x 10.00 x 0.50

Recommended Anchor
Anchor Name: SET-XP® - SET-XP w/ 5/8"Ø F1554 Gr. 36
Code Report: ICC-ES ESR-2508

5956 W. Las Positas Boulevard  Pleasanton, CA 94588  Phone: 925.560.9000  Fax: 925.847.3871  www.strongtie.comSimpson Strong-Tie Company Inc.

Input data and results must be checked for agreement with the existing circumstances, the standards and guidelines must be checked for plausibility.
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Company: WESTERN SPECIALTY Date: 7/15/2022
Engineer: EHM ENGINEERS Page: 2/6

Project: ITD NAMPA
Address:
Phone:
E-mail:

Anchor Designer™ 
Software
Version 3.0.7947.3

Load and Geometry
Load factor source: ACI 318 Section 5.3
Load combination: not set
Seismic design: No
Anchors subjected to sustained tension: No
Apply entire shear load at front row: No
Anchors only resisting wind and/or seismic loads: Yes

Strength level loads:

Nua [lb]: 5700
Vuax [lb]: 0
Vuay [lb]: -2300
Mux [ft-lb]: 0
Muy [ft-lb]: 0
Muz [ft-lb]: 0

<Figure 1>

5956 W. Las Positas Boulevard  Pleasanton, CA 94588  Phone: 925.560.9000  Fax: 925.847.3871  www.strongtie.comSimpson Strong-Tie Company Inc.

Input data and results must be checked for agreement with the existing circumstances, the standards and guidelines must be checked for plausibility.

8



Company: WESTERN SPECIALTY Date: 7/15/2022
Engineer: EHM ENGINEERS Page: 3/6

Project: ITD NAMPA
Address:
Phone:
E-mail:

Anchor Designer™ 
Software
Version 3.0.7947.3

<Figure 2>
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Company: WESTERN SPECIALTY Date: 7/15/2022
Engineer: EHM ENGINEERS Page: 4/6

Project: ITD NAMPA
Address:
Phone:
E-mail:

Anchor Designer™ 
Software
Version 3.0.7947.3

Shear load y,
Vuay (lb)

Anchor Tension load,
Nua (lb)

3. Resulting Anchor Forces

Shear load combined,
√(Vuax)²+(Vuay)² (lb)

Shear load x,
Vuax (lb)

1425.01 0.0 575.0-575.0
1425.02 0.0 575.0-575.0
1425.03 0.0 575.0-575.0
1425.04 0.0 575.0-575.0

0.0 -2300.0Sum 5700.0 2300.0

Maximum concrete compression strain (‰): 0.00
Maximum concrete compression stress (psi): 0
Resultant tension force (lb): 0
Resultant compression force (lb): 0
Eccentricity of resultant tension forces in x-axis, e'Nx (inch): 0.00
Eccentricity of resultant tension forces in y-axis, e'Ny (inch): 0.00
Eccentricity of resultant shear forces in x-axis, e'Vx (inch): 0.00
Eccentricity of resultant shear forces in y-axis, e'Vy (inch): 0.00

<Figure 3>

4. Steel Strength of Anchor in Tension (Sec. 17.4.1)

Nsa (lb) Nsa (lb)

13110 0.75 9833

6. Adhesive Strength of Anchor in Tension (Sec. 17.4.5)

k,cr = k,crfshort-termKsat

k,cr (psi) fshort-term Ksat k,cr (psi)

435 1.72 1.00 748

Nba = a cr dahef (Eq. 17.4.5.2)

a cr (psi) da (in) hef (in) Nba (lb)

1.00 748 0.63 12.500 18364

Nag = (ANa / ANa0) ec,Na ed,Na cp,NaNba (Sec. 17.3.1 & Eq. 17.4.5.1b)

ANa (in2) ANa0 (in2) cNa (in) ca,min (in) ec,Na ed,Na cp,Na Nba(lb) Nag (lb)

171.42 258.98 8.05 2.50 1.000 0.793 1.000 18364 0.65 6267

5956 W. Las Positas Boulevard  Pleasanton, CA 94588  Phone: 925.560.9000  Fax: 925.847.3871  www.strongtie.comSimpson Strong-Tie Company Inc.

Input data and results must be checked for agreement with the existing circumstances, the standards and guidelines must be checked for plausibility.
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Company: WESTERN SPECIALTY Date: 7/15/2022
Engineer: EHM ENGINEERS Page: 5/6

Project: ITD NAMPA
Address:
Phone:
E-mail:

Anchor Designer™ 
Software
Version 3.0.7947.3

8. Steel Strength of Anchor in Shear (Sec. 17.5.1)

Vsa (lb) grout grout Vsa (lb)

7865 1.0 0.65 5112

10. Concrete Pryout Strength of Anchor in Shear (Sec. 17.5.3)

Vcpg = min|kcpNag ; kcpNcbg| = min|kcp(ANa / ANa0) ec,Na ed,Na cp,NaNba ; kcp(ANc / ANco) ec,N ed,N c,N cp,NNb| (Sec. 17.3.1 & Eq. 17.5.3.1b)

kcp ANa (in2) ANa0 (in2) ed,Na ec,Na cp,Na Nba (lb) Na (lb)

2.0 171.42 258.98 0.793 1.000 1.000 18364 9641

ANc (in2) ANco (in2) ec,N ed,N c,N cp,N Nb (lb) Ncb (lb)

216.00 676.00 1.000 0.758 1.000 1.000 21687 5250 0.70

Vcpg (lb)
7351

11. Results

Interaction of Tensile and Shear Forces (Sec. R17.6)

Tension Factored Load, Nua (lb) Design Strength, øNn (lb) Ratio Status

Steel 1425 9833 0.14 Pass

Adhesive 5700 6267 0.91 Pass (Governs)

Shear Factored Load, Vua (lb) Design Strength, øVn (lb) Ratio Status

Steel 575 5112 0.11 Pass

Pryout 2300 7351 0.31 Pass (Governs)

Interaction check (Nua/ɸNua)5/3 (Vua/ɸVua)5/3 Combined Ratio Permissible Status

Sec. R17.6 0.85 0.14 99.8% 1.0 Pass

SET-XP w/ 5/8"Ø F1554 Gr. 36 with hef = 12.500 inch meets the selected design criteria.

5956 W. Las Positas Boulevard  Pleasanton, CA 94588  Phone: 925.560.9000  Fax: 925.847.3871  www.strongtie.comSimpson Strong-Tie Company Inc.

Input data and results must be checked for agreement with the existing circumstances, the standards and guidelines must be checked for plausibility.
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Company: WESTERN SPECIALTY Date: 7/15/2022
Engineer: EHM ENGINEERS Page: 6/6

Project: ITD NAMPA
Address:
Phone:
E-mail:

Anchor Designer™ 
Software
Version 3.0.7947.3

12. Warnings

- When cracked concrete is selected, concrete compressive strength used in concrete breakout strength in tension, adhesive strength in tension
and concrete pryout strength in shear for SET-XP adhesive anchor is limited to 2,500 psi per ICC-ES ESR-2508 Section 5.3.

- Minimum spacing and edge distance requirement of 6da per ACI 318 Sections 17.7.1 and 17.7.2 for torqued cast-in-place anchor is waived per
designer option.

- Concrete breakout strength in tension has not been evaluated against applied tension load(s) per designer option. Refer to ACI 318 Section
17.3.2.1 for conditions where calculations of the concrete breakout strength may not be required.

- Concrete breakout strength in shear has not been evaluated against applied shear load(s) per designer option. Refer to ACI 318 Section
17.3.2.1 for conditions where calculations of the concrete breakout strength may not be required.

- Designer must exercise own judgement to determine if this design is suitable.

- Refer to manufacturer’s product literature for hole cleaning and installation instructions.

5956 W. Las Positas Boulevard  Pleasanton, CA 94588  Phone: 925.560.9000  Fax: 925.847.3871  www.strongtie.comSimpson Strong-Tie Company Inc.

Input data and results must be checked for agreement with the existing circumstances, the standards and guidelines must be checked for plausibility.
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Wood Beam
LIC# : KW-06017043, Build:20.22.7.25 EHM Engineers, Inc (c) ENERCALC INC 1983-2022

DESCRIPTION: 8' WINDOW HEADER UPSTAIRS

ELLIS DUPLEX
BELLEVUE, ID
EHM ENGINEERS
BRIAN MARTENS P.E.
365-22

Project File: ENERCALC_20

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

Material Properties

Beam Bracing     : Beam is Fully Braced against lateral-torsional buckling

Allowable Stress Design

iLevel Truss Joist
MicroLam LVL 1.9 E

2600
2600
2510
750

1900
965.71

285
1555 42.01

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 : ASCE 7-16

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

Uniform Load :  D = 0.1730,  S = 0.920 ,  Tributary Width = 1.0 ft
.DESIGN SUMMARY Design OK

Maximum Bending Stress Ratio 0.754: 1

Load Combination +D+S

Span # where maximum occurs Span # 1
Location of maximum on span 4.125ft

172.25 psi=

=

2,990.00psi

2-1.75x9.25Section used for this span

Span # where maximum occurs
Location of maximum on span

Span # 1=

Load Combination +D+S
=

=

=

327.75 psi==

Section used for this span 2-1.75x9.25
Maximum Shear Stress Ratio 0.526 : 1

0.000 ft=
=

2,255.05psi

Maximum Deflection

0 <360
375

Ratio = 0 <180

Max Downward Transient Deflection 0.220 in 450Ratio = >=360
Max Upward Transient Deflection 0 in Ratio =
Max Downward Total Deflection 0.264 in Ratio = >=180
Max Upward Total Deflection 0 in

fb: Actual
Fb: Allowable

fv: Actual
Fv: Allowable

Span: 1 : S Only
n/a
Span: 1 : +D+S
n/a

.

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

Overall MAXimum 4.548 4.548
Overall MINimum 3.795 3.795
D Only 0.753 0.753
+D+S 4.548 4.548
+D+0.750S 3.599 3.599
+0.60D 0.452 0.452
S Only 3.795 3.795

brian
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Wood Beam
LIC# : KW-06017043, Build:20.22.7.25 EHM Engineers, Inc (c) ENERCALC INC 1983-2022

DESCRIPTION: 5' WINDOW NON-BEARING WALL UPSTAIRS

ELLIS DUPLEX
BELLEVUE, ID
EHM ENGINEERS
BRIAN MARTENS P.E.
365-22

Project File: ENERCALC_20

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

Material Properties

Beam Bracing     : Beam is Fully Braced against lateral-torsional buckling

Allowable Stress Design

Douglas Fir-Larch
No.2

900
900

1350
625

1600
580

180
575 31.21

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 : ASCE 7-16

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

Uniform Load :  D = 0.0450,  S = 0.240 ,  Tributary Width = 1.0 ft
.DESIGN SUMMARY Design OK

Maximum Bending Stress Ratio 0.799: 1

Load Combination +D+S

Span # where maximum occurs Span # 1
Location of maximum on span 2.750ft

85.13 psi=

=

1,242.00psi

2x8Section used for this span

Span # where maximum occurs
Location of maximum on span

Span # 1=

Load Combination +D+S
=

=

=

207.00 psi==

Section used for this span 2x8
Maximum Shear Stress Ratio 0.411 : 1

4.898 ft=
=

992.25psi

Maximum Deflection

0 <360
845

Ratio = 0 <180

Max Downward Transient Deflection 0.065 in 1012Ratio = >=360
Max Upward Transient Deflection 0 in Ratio =
Max Downward Total Deflection 0.078 in Ratio = >=180
Max Upward Total Deflection 0 in

fb: Actual
Fb: Allowable

fv: Actual
Fv: Allowable

Span: 1 : S Only
n/a
Span: 1 : +D+S
n/a

.

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

Overall MAXimum 0.790 0.790
Overall MINimum 0.660 0.660
D Only 0.130 0.130
+D+S 0.790 0.790
+D+0.750S 0.625 0.625
+0.60D 0.078 0.078
S Only 0.660 0.660
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Wood Beam
LIC# : KW-06017043, Build:20.22.7.25 EHM Engineers, Inc (c) ENERCALC INC 1983-2022

DESCRIPTION: REAR WALL FLOOR BEAM

ELLIS DUPLEX
BELLEVUE, ID
EHM ENGINEERS
BRIAN MARTENS P.E.
365-22

Project File: ENERCALC_20

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

Material Properties

Beam Bracing     : Beam is Fully Braced against lateral-torsional buckling

Allowable Stress Design

iLevel Truss Joist
MicroLam LVL 1.9 E

2600
2600
2510
750

1900
965.71

285
1555 42.01

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 : ASCE 7-16

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

Uniform Load :  D = 0.0560,  L = 0.1880 ,  Tributary Width = 1.0 ft
Point Load :  D = 0.5330,  L = 0.4350,  S = 2.256 k @ 9.80 ft

.DESIGN SUMMARY Design OK
Maximum Bending Stress Ratio 0.503: 1

Load Combination +D+0.750L+0.750S

Span # where maximum occurs Span # 1
Location of maximum on span 9.679ft

115.28 psi=

=

2,990.00psi

2-1.75x11.25Section used for this span

Span # where maximum occurs
Location of maximum on span

Span # 1=

Load Combination +D+0.750L+0.750S
=

=

=

327.75 psi==

Section used for this span 2-1.75x11.25
Maximum Shear Stress Ratio 0.352 : 1

12.099 ft=
=

1,502.61psi

Maximum Deflection

0 <360
462

Ratio = 0 <180

Max Downward Transient Deflection 0.184 in 848Ratio = >=360
Max Upward Transient Deflection 0 in Ratio =
Max Downward Total Deflection 0.337 in Ratio = >=180
Max Upward Total Deflection 0 in

fb: Actual
Fb: Allowable

fv: Actual
Fv: Allowable

Span: 1 : L Only
n/a
Span: 1 : +D+0.750L+0.750S
n/a

.

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

Overall MAXimum 1.909 3.204
Overall MINimum 0.555 1.701
D Only 0.495 0.766
+D+L 1.824 2.316
+D+S 1.051 2.466
+D+0.750L 1.492 1.928
+D+0.750L+0.750S 1.909 3.204
+0.60D 0.297 0.459
L Only 1.329 1.550
S Only 0.555 1.701
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Wood Beam
LIC# : KW-06017043, Build:20.22.7.25 EHM Engineers, Inc (c) ENERCALC INC 1983-2022

DESCRIPTION: REAR PATIO FLOOR BEAM

ELLIS DUPLEX
BELLEVUE, ID
EHM ENGINEERS
BRIAN MARTENS P.E.
365-22

Project File: ENERCALC_20

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

Material Properties

Beam Bracing     : Beam is Fully Braced against lateral-torsional buckling

Allowable Stress Design

Douglas Fir-Larch
No.2

900
900

1350
625

1600
580

180
575 31.21

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 : ASCE 7-16

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

Uniform Load :  D = 0.0530,  L = 0.140,  S = 0.480 ,  Tributary Width = 1.0 ft
.DESIGN SUMMARY Design OK

Maximum Bending Stress Ratio 0.863: 1

Load Combination +D+S

Span # where maximum occurs Span # 1
Location of maximum on span 3.625ft

82.33 psi=

=

1,138.50psi

2-2x10Section used for this span

Span # where maximum occurs
Location of maximum on span

Span # 1=

Load Combination +D+S
=

=

=

207.00 psi==

Section used for this span 2-2x10
Maximum Shear Stress Ratio 0.398 : 1

0.000 ft=
=

982.29psi

Maximum Deflection

0 <360
826

Ratio = 0 <180

Max Downward Transient Deflection 0.095 in 917Ratio = >=360
Max Upward Transient Deflection 0 in Ratio =
Max Downward Total Deflection 0.105 in Ratio = >=180
Max Upward Total Deflection 0 in

fb: Actual
Fb: Allowable

fv: Actual
Fv: Allowable

Span: 1 : S Only
n/a
Span: 1 : +D+S
n/a

.

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

Overall MAXimum 1.932 1.932
Overall MINimum 1.740 1.740
D Only 0.192 0.192
+D+L 0.700 0.700
+D+S 1.932 1.932
+D+0.750L 0.573 0.573
+D+0.750L+0.750S 1.878 1.878
+0.60D 0.115 0.115
L Only 0.508 0.508
S Only 1.740 1.740
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Wood Beam
LIC# : KW-06017043, Build:20.22.7.25 EHM Engineers, Inc (c) ENERCALC INC 1983-2022

DESCRIPTION: DOWNSTAIRS 5' WINDOW

ELLIS DUPLEX
BELLEVUE, ID
EHM ENGINEERS
BRIAN MARTENS P.E.
365-22

Project File: ENERCALC_20

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

Material Properties

Beam Bracing     : Beam is Fully Braced against lateral-torsional buckling

Allowable Stress Design

Douglas Fir-Larch
No.2

900
900

1350
625

1600
580

180
575 31.21

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 : ASCE 7-16

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

Uniform Load :  D = 0.2860,  L = 0.380,  S = 0.920 ,  Tributary Width = 1.0 ft
.DESIGN SUMMARY Design OK

Maximum Bending Stress Ratio 0.714: 1

Load Combination +D+0.750L+0.750S

Span # where maximum occurs Span # 1
Location of maximum on span 2.625ft

84.46 psi=

=

1,138.50psi

3-2x10Section used for this span

Span # where maximum occurs
Location of maximum on span

Span # 1=

Load Combination +D+0.750L+0.750S
=

=

=

207.00 psi==

Section used for this span 3-2x10
Maximum Shear Stress Ratio 0.408 : 1

0.000 ft=
=

812.42psi

Maximum Deflection

0 <360
1379

Ratio = 0 <180

Max Downward Transient Deflection 0.033 in 1891Ratio = >=360
Max Upward Transient Deflection 0 in Ratio =
Max Downward Total Deflection 0.046 in Ratio = >=180
Max Upward Total Deflection 0 in

fb: Actual
Fb: Allowable

fv: Actual
Fv: Allowable

Span: 1 : S Only
n/a
Span: 1 : +D+0.750L+0.750S
n/a

.

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

Overall MAXimum 3.310 3.310
Overall MINimum 2.415 2.415
D Only 0.751 0.751
+D+L 1.748 1.748
+D+S 3.166 3.166
+D+0.750L 1.499 1.499
+D+0.750L+0.750S 3.310 3.310
+0.60D 0.450 0.450
L Only 0.998 0.998
S Only 2.415 2.415
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Design Results Actual @ Location Allowed Result LDF Load: Combination (Pattern)

Member Reaction (lbs) 635 @ 3 1/2" 1060 (1.75") Passed (60%) 1.00 1.0 D + 1.0 L (All Spans)
Shear (lbs) 635 @ 3 1/2" 1655 Passed (38%) 1.00 1.0 D + 1.0 L (All Spans)
Moment (Ft-lbs) 2906 @ 9' 5 3/8" 4215 Passed (69%) 1.00 1.0 D + 1.0 L (All Spans)
Live Load Defl. (in) 0.388 @ 9' 5 3/8" 0.458 Passed (L/567) -- 1.0 D + 1.0 L (All Spans)
Total Load Defl. (in) 0.504 @ 9' 5 3/8" 0.916 Passed (L/436) -- 1.0 D + 1.0 L (All Spans)
TJ-Pro™ Rating 41 40 Passed -- --

System : Floor
Member Type : Joist
Building Use : Residential
Building Code : IBC 2018
Design Methodology : ASD

• Deflection criteria: LL (L/480) and TL (L/240).
• Allowed moment does not reflect the adjustment for the beam stability factor.
• A structural analysis of the deck has not been performed.
• Deflection analysis is based on composite action with a single layer of 23/32" Weyerhaeuser Edge™ Panel (24" Span Rating) that is nailed down.
• Additional considerations for the TJ-Pro™ Rating include: 5/8" Gypsum ceiling.

• Rim Board is assumed to carry all loads applied directly above it, bypassing the member being designed.
• At hanger supports, the Total Bearing dimension is equal to the width of the material that is supporting the hanger
• ¹ See Connector grid below for additional information and/or requirements.
• ² Required Bearing Length / Required Bearing Length with Web Stiffeners

Bearing Length Loads to Supports (lbs)

Supports Total Available Required Dead Floor Live Factored Accessories

1 - Hanger on  11 7/8" DF beam 3.50" Hanger¹ 1.75" / - ² 151 504 655 See note ¹

2 - Stud wall - DF 5.50" 4.25" 1.75" 153 508 661 1 1/4" Rim Board

•TJI joists are only analyzed using Maximum Allowable bracing solutions.
•Maximum allowable bracing intervals based on applied load.

Lateral Bracing Bracing Intervals Comments

Top Edge (Lu) 4' 11" o/c

Bottom Edge (Lu) 18' 7" o/c

Connector: Simpson Strong-Tie
Support Model Seat Length Top Fasteners Face Fasteners Member Fasteners Accessories

1 - Face Mount Hanger IUS2.37/11.88 2.00" N/A 10-10dx1.5 2-Strong-Grip
• Refer to manufacturer notes and instructions for proper installation and use of all connectors.

Dead Floor Live

Vertical Load Location Spacing (0.90) (1.00) Comments

1 - Uniform (PSF) 0 to 18' 11 3/4" 16" 12.0 40.0 Default Load

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 BRIAN MARTENS

Weyerhaeuser Notes

All locations are measured from the outside face of left support (or left cantilever end). All dimensions are horizontal.

MEMBER REPORT PASSED

1 piece(s) 11 7/8" TJI® 230 @ 16" OC

ForteWEB Software Operator Job Notes 11/1/2022 7:05:17 PM UTC
Brian Martens
EHM Engineers
(208) 734-4888
brianm@ehminc.com

ForteWEB v3.4, Engine: V8.2.2.122, Data: V8.1.3.0
File Name: 365-22

Page 1 / 1
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Design Results Actual @ Location Allowed Result LDF Load: Combination (Pattern)

Member Reaction (lbs) 806 @ 9' 7 1/8" 1935 (3.50") Passed (42%) 1.00 1.0 D + 1.0 L (All Spans)
Shear (lbs) 376 @ 9' 8 7/8" 1342 Passed (28%) 1.00 1.0 D + 1.0 L (All Spans)
Moment (Ft-lbs) -750 @ 9' 7 1/8" 2500 Passed (30%) 1.00 1.0 D + 1.0 L (All Spans)
Live Load Defl. (in) 0.048 @ 4' 8 1/4" 0.233 Passed (L/999+) -- 1.0 D + 1.0 L (Alt Spans)
Total Load Defl. (in) 0.058 @ 4' 7 1/4" 0.465 Passed (L/999+) -- 1.0 D + 1.0 L (Alt Spans)
TJ-Pro™ Rating 60 40 Passed -- --

System : Floor
Member Type : Joist
Building Use : Residential
Building Code : IBC 2018
Design Methodology : ASD

• Deflection criteria: LL (L/480) and TL (L/240).
• Allowed moment does not reflect the adjustment for the beam stability factor.
• A structural analysis of the deck has not been performed.
• Deflection analysis is based on composite action with a single layer of 23/32" Weyerhaeuser Edge™ Panel (24" Span Rating) that is nailed down.
• Additional considerations for the TJ-Pro™ Rating include: 5/8" Gypsum ceiling.

• At hanger supports, the Total Bearing dimension is equal to the width of the material that is supporting the hanger
• ¹ See Connector grid below for additional information and/or requirements.
• ² Required Bearing Length / Required Bearing Length with Web Stiffeners

Bearing Length Loads to Supports (lbs)

Supports Total Available Required Dead Floor Live Factored Accessories

1 - Hanger on  9 1/2" DF beam 3.50" Hanger¹ 1.75" / - ² 60 233/-15 293 See note ¹

2 - Stud wall - SPF 3.50" 3.50" 3.50" 186 620 806 None

3 - Hanger on  9 1/2" DF beam 5.50" Hanger¹ 1.75" / - ² 63 241/-7 305 See note ¹

•TJI joists are only analyzed using Maximum Allowable bracing solutions.
•Maximum allowable bracing intervals based on applied load.

Lateral Bracing Bracing Intervals Comments

Top Edge (Lu) 6' 11" o/c

Bottom Edge (Lu) 5' 10" o/c

Connector: Simpson Strong-Tie
Support Model Seat Length Top Fasteners Face Fasteners Member Fasteners Accessories

1 - Face Mount Hanger IUS1.81/9.5 2.00" N/A 8-10dx1.5 2-Strong-Grip

3 - Face Mount Hanger MIU1.81/9 2.50" N/A 16-10dx1.5 2-10dx1.5
• Refer to manufacturer notes and instructions for proper installation and use of all connectors.

Dead Floor Live

Vertical Load Location Spacing (0.90) (1.00) Comments

1 - Uniform (PSF) 0 to 19' 4 1/4" 16" 12.0 40.0 Default Load

Member Notes
ELLIS 1ST FLOOR

All locations are measured from the outside face of left support (or left cantilever end). All dimensions are horizontal.

MEMBER REPORT PASSED
Level, Floor: Joist

1 piece(s) 9 1/2" TJI® 110 @ 16" OC

ForteWEB Software Operator Job Notes 11/1/2022 7:15:52 PM UTC
Brian Martens
EHM Engineers
(208) 734-4888
brianm@ehminc.com

ForteWEB v3.4, Engine: V8.2.2.122, Data: V8.1.3.0
File Name: 365-22

JOISTS OVER GARAGE

Page 1 / 2
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Wood Column
LIC# : KW-06017043, Build:20.22.7.25 EHM Engineers, Inc (c) ENERCALC INC 1983-2022

DESCRIPTION: TYPICAL UPSTAIRS STUDS

ELLIS DUPLEX
BELLEVUE, ID
EHM ENGINEERS
BRIAN MARTENS P.E.
365-22

Project File: ENERCALC_20

.Code References
Calculations per NDS 2018, IBC 2018, CBC 2019, ASCE 7-16
Load Combinations Used : IBC 2018

General Information
Wood Section Name 2x6Analysis Method :

8.1Overall Column Height ft

Allowable Stress Design

( Used for non-slender calculations ) Allow Stress Modification Factors

End Fixities Top & Bottom Pinned

Wood Species Douglas Fir-Larch
Wood Grade Stud
Fb + 700

700 psi
850
625

180
450

31.21

psi Fv psi
Fb - Ft psi
Fc - Prll psi

psi
Density pcf

Fc - Perp
E : Modulus of Elasticity . . .

1400
510

1400
510

Cfu : Flat Use Factor 1.0

Cf or Cv for Tension 1.0

Use Cr : Repetitive ?
Kf : Built-up columns 1.0 NDS 15.3.2

Exact Width 1.50 in
Exact Depth 5.50 in

Area 8.250 in^2
Ix 20.797 in^4
Iy 1.547 in^4

Wood Grading/Manuf. Graded Lumber
Wood Member Type Sawn

Ct : Temperature Factor 1.0

Cf or Cv for Compression 1.0

1400
Axial

Cm : Wet Use Factor 1.0

Cf or Cv for Bending 1.0

x-x Bending y-y Bending
ksi No

Minimum
Basic

Y-Y (depth) axis :
X-X (width) axis :

Unbraced Length for buckling ABOUT X-X Axis = 8.1 ft, K = 1.0
Fully braced against buckling ABOUT Y-Y Axis

Brace condition for deflection (buckling) along columns :

.Service loads entered. Load Factors will be applied for calculations.Applied Loads
Column self weight included : 14.483 lbs * Dead Load Factor
AXIAL LOADS . . .

Axial Load at 8.10 ft, D = 0.230, S = 1.226 k
BENDING LOADS . . .

Lat. Uniform Load creating Mx-x, W = 0.04750 k/ft
.DESIGN SUMMARY

PASS

PASS

Max. Axial+Bending Stress Ratio  = 0.3396

Location of max.above base 4.077 ft

Applied Axial 0.2445 k
Applied Mx 0.2337 k-ft

Load Combination +D+0.60W

Load Combination +D+0.60W

Bending & Shear Check Results

Maximum Shear Stress Ratio =

Applied Design Shear 20.986 psi
288.0Allowable Shear psi

0.07287 : 1 Bending Compression Tension

Location of max.above base 0.0 ft

: 1

At maximum location values are . . .

Applied My 0.0 k-ft

Maximum SERVICE Lateral Load Reactions . .
Top along Y-Y 0.1924 k Bottom along Y-Y 0.1924 k
Top along X-X 0.0 k Bottom along X-X 0.0 kGoverning NDS Forumla Comp + Mxx, NDS Eq. 3.9-3

Maximum SERVICE Load Lateral Deflections . . .
Along Y-Y 0.1597 in at 4.077 ft above base

for load combination : W Only
Along X-X 0.0 in at 0.0 ft above base

Fc : Allowable 933.54 psi
Other Factors used to calculate allowable stresses . . .

for load combination : n/a
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Wood Column
LIC# : KW-06017043, Build:20.22.7.25 EHM Engineers, Inc (c) ENERCALC INC 1983-2022

DESCRIPTION: JAMB STUDS @ 8' UPSTAIRS WINDOW

ELLIS DUPLEX
BELLEVUE, ID
EHM ENGINEERS
BRIAN MARTENS P.E.
365-22

Project File: ENERCALC_20

.Code References
Calculations per NDS 2018, IBC 2018, CBC 2019, ASCE 7-16
Load Combinations Used : IBC 2018

General Information
Wood Section Name 2x6Analysis Method :

8.1Overall Column Height ft

Allowable Stress Design

( Used for non-slender calculations ) Allow Stress Modification Factors

End Fixities Top & Bottom Pinned

Wood Species Douglas Fir-Larch
Wood Grade Stud
Fb + 700

700 psi
850
625

180
450

31.21

psi Fv psi
Fb - Ft psi
Fc - Prll psi

psi
Density pcf

Fc - Perp
E : Modulus of Elasticity . . .

1400
510

1400
510

Cfu : Flat Use Factor 1.0

Cf or Cv for Tension 1.0

Use Cr : Repetitive ?
Kf : Built-up columns 1.0 NDS 15.3.2

Exact Width 1.50 in
Exact Depth 5.50 in

Area 8.250 in^2
Ix 20.797 in^4
Iy 1.547 in^4

Wood Grading/Manuf. Graded Lumber
Wood Member Type Sawn

Ct : Temperature Factor 1.0

Cf or Cv for Compression 1.0

1400
Axial

Cm : Wet Use Factor 1.0

Cf or Cv for Bending 1.0

x-x Bending y-y Bending
ksi No

Minimum
Basic

Y-Y (depth) axis :
X-X (width) axis :

Unbraced Length for buckling ABOUT X-X Axis = 8.1 ft, K = 1.0
Fully braced against buckling ABOUT Y-Y Axis

Brace condition for deflection (buckling) along columns :

.Service loads entered. Load Factors will be applied for calculations.Applied Loads
Column self weight included : 14.483 lbs * Dead Load Factor
AXIAL LOADS . . .

Axial Load at 8.10 ft, D = 0.7330, S = 3.910 k
.DESIGN SUMMARY

PASS

PASS

Max. Axial+Bending Stress Ratio  = 0.7330

Location of max.above base 0.0 ft

Applied Axial 4.657 k
Applied Mx 0.0 k-ft

Load Combination +D+S

Load Combination +0.60D

Bending & Shear Check Results

Maximum Shear Stress Ratio =

Applied Design Shear 0.0 psi
288.0Allowable Shear psi

0.0 : 1 Bending Compression Tension

Location of max.above base 8.10 ft

: 1

At maximum location values are . . .

Applied My 0.0 k-ft

Maximum SERVICE Lateral Load Reactions . .
Top along Y-Y 0.0 k Bottom along Y-Y 0.0 k
Top along X-X 0.0 k Bottom along X-X 0.0 kGoverning NDS Forumla Comp Only, fc/Fc'

Maximum SERVICE Load Lateral Deflections . . .
Along Y-Y 0.0 in at 0.0 ft above base

for load combination : n/a
Along X-X 0.0 in at 0.0 ft above base

Fc : Allowable 770.15 psi
Other Factors used to calculate allowable stresses . . .

for load combination : n/a
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Wood Column
LIC# : KW-06017043, Build:20.22.7.25 EHM Engineers, Inc (c) ENERCALC INC 1983-2022

DESCRIPTION: KING STUDS @ 8' UPSTAIRS WINDOW

ELLIS DUPLEX
BELLEVUE, ID
EHM ENGINEERS
BRIAN MARTENS P.E.
365-22

Project File: ENERCALC_20

.Code References
Calculations per NDS 2018, IBC 2018, CBC 2019, ASCE 7-16
Load Combinations Used : IBC 2018

General Information
Wood Section Name 2x6Analysis Method :

8.1Overall Column Height ft

Allowable Stress Design

( Used for non-slender calculations ) Allow Stress Modification Factors

End Fixities Top & Bottom Pinned

Wood Species Douglas Fir-Larch
Wood Grade No.2
Fb + 900

900 psi
1350
625

180
575

31.21

psi Fv psi
Fb - Ft psi
Fc - Prll psi

psi
Density pcf

Fc - Perp
E : Modulus of Elasticity . . .

1600
580

1600
580

Cfu : Flat Use Factor 1.0

Cf or Cv for Tension 1.30

Use Cr : Repetitive ?
Kf : Built-up columns 1.0 NDS 15.3.2

Exact Width 1.50 in
Exact Depth 5.50 in

Area 8.250 in^2
Ix 20.797 in^4
Iy 1.547 in^4

Wood Grading/Manuf. Graded Lumber
Wood Member Type Sawn

Ct : Temperature Factor 1.0

Cf or Cv for Compression 1.10

1600
Axial

Cm : Wet Use Factor 1.0

Cf or Cv for Bending 1.30

x-x Bending y-y Bending
ksi No

Minimum
Basic

Y-Y (depth) axis :
X-X (width) axis :

Unbraced Length for buckling ABOUT X-X Axis = 8.1 ft, K = 1.0
Fully braced against buckling ABOUT Y-Y Axis

Brace condition for deflection (buckling) along columns :

.Service loads entered. Load Factors will be applied for calculations.Applied Loads
Column self weight included : 14.483 lbs * Dead Load Factor
AXIAL LOADS . . .

Axial Load at 8.10 ft, D = 0.1580, S = 0.8430 k
BENDING LOADS . . .

Lat. Uniform Load creating Mx-x, W = 0.1420 k/ft
.DESIGN SUMMARY

PASS

PASS

Max. Axial+Bending Stress Ratio  = 0.6008

Location of max.above base 4.023 ft

Applied Axial 0.1725 k
Applied Mx 0.6987 k-ft

Load Combination +D+0.60W

Load Combination +D+0.60W

Bending & Shear Check Results

Maximum Shear Stress Ratio =

Applied Design Shear 62.738 psi
288.0Allowable Shear psi

0.2178 : 1 Bending Compression Tension

Location of max.above base 0.0 ft

: 1

At maximum location values are . . .

Applied My 0.0 k-ft

Maximum SERVICE Lateral Load Reactions . .
Top along Y-Y 0.5751 k Bottom along Y-Y 0.5751 k
Top along X-X 0.0 k Bottom along X-X 0.0 kGoverning NDS Forumla Comp + Mxx, NDS Eq. 3.9-3

Maximum SERVICE Load Lateral Deflections . . .
Along Y-Y 0.4178 in at 4.077 ft above base

for load combination : W Only
Along X-X 0.0 in at 0.0 ft above base

Fc : Allowable 1,249.38 psi
Other Factors used to calculate allowable stresses . . .

for load combination : n/a
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Wood Column
LIC# : KW-06017043, Build:20.22.7.25 EHM Engineers, Inc (c) ENERCALC INC 1983-2022

DESCRIPTION: TYPICAL DOWNSTAIRS STUD WALL

ELLIS DUPLEX
BELLEVUE, ID
EHM ENGINEERS
BRIAN MARTENS P.E.
365-22

Project File: ENERCALC_20

.Code References
Calculations per NDS 2018, IBC 2018, CBC 2019, ASCE 7-16
Load Combinations Used : IBC 2018

General Information
Wood Section Name 2x6Analysis Method :

9.1Overall Column Height ft

Allowable Stress Design

( Used for non-slender calculations ) Allow Stress Modification Factors

End Fixities Top & Bottom Pinned

Wood Species Douglas Fir-Larch
Wood Grade Stud
Fb + 700

700 psi
850
625

180
450

31.21

psi Fv psi
Fb - Ft psi
Fc - Prll psi

psi
Density pcf

Fc - Perp
E : Modulus of Elasticity . . .

1400
510

1400
510

Cfu : Flat Use Factor 1.0

Cf or Cv for Tension 1.0

Use Cr : Repetitive ?
Kf : Built-up columns 1.0 NDS 15.3.2

Exact Width 1.50 in
Exact Depth 5.50 in

Area 8.250 in^2
Ix 20.797 in^4
Iy 1.547 in^4

Wood Grading/Manuf. Graded Lumber
Wood Member Type Sawn

Ct : Temperature Factor 1.0

Cf or Cv for Compression 1.0

1400
Axial

Cm : Wet Use Factor 1.0

Cf or Cv for Bending 1.0

x-x Bending y-y Bending
ksi No

Minimum
Basic

Y-Y (depth) axis :
X-X (width) axis :

Unbraced Length for buckling ABOUT X-X Axis = 9.1 ft, K = 1.0
Fully braced against buckling ABOUT Y-Y Axis

Brace condition for deflection (buckling) along columns :

.Service loads entered. Load Factors will be applied for calculations.Applied Loads
Column self weight included : 16.271 lbs * Dead Load Factor
AXIAL LOADS . . .

Axial Load at 9.10 ft, D = 0.3820, L = 0.360, S = 1.226 k
BENDING LOADS . . .

Lat. Uniform Load creating Mx-x, W = 0.04750 k/ft
.DESIGN SUMMARY

PASS

PASS

Max. Axial+Bending Stress Ratio  = 0.4413

Location of max.above base 4.519 ft

Applied Axial 0.3983 k
Applied Mx 0.2950 k-ft

Load Combination +D+0.60W

Load Combination +D+0.60W

Bending & Shear Check Results

Maximum Shear Stress Ratio =

Applied Design Shear 23.577 psi
288.0Allowable Shear psi

0.08187 : 1 Bending Compression Tension

Location of max.above base 0.0 ft

: 1

At maximum location values are . . .

Applied My 0.0 k-ft

Maximum SERVICE Lateral Load Reactions . .
Top along Y-Y 0.2161 k Bottom along Y-Y 0.2161 k
Top along X-X 0.0 k Bottom along X-X 0.0 kGoverning NDS Forumla Comp + Mxx, NDS Eq. 3.9-3

Maximum SERVICE Load Lateral Deflections . . .
Along Y-Y 0.2544 in at 4.581 ft above base

for load combination : W Only
Along X-X 0.0 in at 0.0 ft above base

Fc : Allowable 817.30 psi
Other Factors used to calculate allowable stresses . . .

for load combination : n/a
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Wood Column
LIC# : KW-06017043, Build:20.22.7.25 EHM Engineers, Inc (c) ENERCALC INC 1983-2022

DESCRIPTION: JAMB STUDS @ DOWNSTARIS 5' WINDOW

ELLIS DUPLEX
BELLEVUE, ID
EHM ENGINEERS
BRIAN MARTENS P.E.
365-22

Project File: ENERCALC_20

.Code References
Calculations per NDS 2018, IBC 2018, CBC 2019, ASCE 7-16
Load Combinations Used : IBC 2018

General Information
Wood Section Name 2x6Analysis Method :

9.1Overall Column Height ft

Allowable Stress Design

( Used for non-slender calculations ) Allow Stress Modification Factors

End Fixities Top & Bottom Pinned

Wood Species Douglas Fir-Larch
Wood Grade Stud
Fb + 700

700 psi
850
625

180
450

31.21

psi Fv psi
Fb - Ft psi
Fc - Prll psi

psi
Density pcf

Fc - Perp
E : Modulus of Elasticity . . .

1400
510

1400
510

Cfu : Flat Use Factor 1.0

Cf or Cv for Tension 1.0

Use Cr : Repetitive ?
Kf : Built-up columns 1.0 NDS 15.3.2

Exact Width 1.50 in
Exact Depth 5.50 in

Area 8.250 in^2
Ix 20.797 in^4
Iy 1.547 in^4

Wood Grading/Manuf. Graded Lumber
Wood Member Type Sawn

Ct : Temperature Factor 1.0

Cf or Cv for Compression 1.0

1400
Axial

Cm : Wet Use Factor 1.0

Cf or Cv for Bending 1.0

x-x Bending y-y Bending
ksi No

Minimum
Basic

Y-Y (depth) axis :
X-X (width) axis :

Unbraced Length for buckling ABOUT X-X Axis = 9.1 ft, K = 1.0
Fully braced against buckling ABOUT Y-Y Axis

Brace condition for deflection (buckling) along columns :

.Service loads entered. Load Factors will be applied for calculations.Applied Loads
Column self weight included : 16.271 lbs * Dead Load Factor
AXIAL LOADS . . .

Axial Load at 9.10 ft, D = 0.7880, L = 1.045, S = 2.530 k
.DESIGN SUMMARY

PASS

PASS

Max. Axial+Bending Stress Ratio  = 0.6009

Location of max.above base 0.0 ft

Applied Axial 3.486 k
Applied Mx 0.0 k-ft

Load Combination +D+0.750L+0.750S

Load Combination +0.60D

Bending & Shear Check Results

Maximum Shear Stress Ratio =

Applied Design Shear 0.0 psi
288.0Allowable Shear psi

0.0 : 1 Bending Compression Tension

Location of max.above base 9.10 ft

: 1

At maximum location values are . . .

Applied My 0.0 k-ft

Maximum SERVICE Lateral Load Reactions . .
Top along Y-Y 0.0 k Bottom along Y-Y 0.0 k
Top along X-X 0.0 k Bottom along X-X 0.0 kGoverning NDS Forumla Comp Only, fc/Fc'

Maximum SERVICE Load Lateral Deflections . . .
Along Y-Y 0.0 in at 0.0 ft above base

for load combination : n/a
Along X-X 0.0 in at 0.0 ft above base

Fc : Allowable 703.11 psi
Other Factors used to calculate allowable stresses . . .

for load combination : n/a

brian
Text Box
25





Wood Column
LIC# : KW-06017043, Build:20.22.7.25 EHM Engineers, Inc (c) ENERCALC INC 1983-2022

DESCRIPTION: KING STUDS @ DOWN STAIRS 5' WINDOW

ELLIS DUPLEX
BELLEVUE, ID
EHM ENGINEERS
BRIAN MARTENS P.E.
365-22

Project File: ENERCALC_20

.Code References
Calculations per NDS 2018, IBC 2018, CBC 2019, ASCE 7-16
Load Combinations Used : IBC 2018

General Information
Wood Section Name 2x6Analysis Method :

9.1Overall Column Height ft

Allowable Stress Design

( Used for non-slender calculations ) Allow Stress Modification Factors

End Fixities Top & Bottom Pinned

Wood Species Douglas Fir-Larch
Wood Grade Stud
Fb + 700

700 psi
850
625

180
450

31.21

psi Fv psi
Fb - Ft psi
Fc - Prll psi

psi
Density pcf

Fc - Perp
E : Modulus of Elasticity . . .

1400
510

1400
510

Cfu : Flat Use Factor 1.0

Cf or Cv for Tension 1.0

Use Cr : Repetitive ?
Kf : Built-up columns 1.0 NDS 15.3.2

Exact Width 1.50 in
Exact Depth 5.50 in

Area 8.250 in^2
Ix 20.797 in^4
Iy 1.547 in^4

Wood Grading/Manuf. Graded Lumber
Wood Member Type Sawn

Ct : Temperature Factor 1.0

Cf or Cv for Compression 1.0

1400
Axial

Cm : Wet Use Factor 1.0

Cf or Cv for Bending 1.0

x-x Bending y-y Bending
ksi No

Minimum
Basic

Y-Y (depth) axis :
X-X (width) axis :

Unbraced Length for buckling ABOUT X-X Axis = 9.1 ft, K = 1.0
Fully braced against buckling ABOUT Y-Y Axis

Brace condition for deflection (buckling) along columns :

.Service loads entered. Load Factors will be applied for calculations.Applied Loads
Column self weight included : 16.271 lbs * Dead Load Factor
AXIAL LOADS . . .

Axial Load at 9.10 ft, D = 0.1590, L = 0.350, S = 0.8460 k
BENDING LOADS . . .

Lat. Uniform Load creating Mx-x, W = 0.1060 k/ft
.DESIGN SUMMARY

PASS

PASS

Max. Axial+Bending Stress Ratio  = 0.9524

Location of max.above base 4.519 ft

Applied Axial 0.1753 k
Applied Mx 0.6583 k-ft

Load Combination +D+0.60W

Load Combination +D+0.60W

Bending & Shear Check Results

Maximum Shear Stress Ratio =

Applied Design Shear 52.615 psi
288.0Allowable Shear psi

0.1827 : 1 Bending Compression Tension

Location of max.above base 0.0 ft

: 1

At maximum location values are . . .

Applied My 0.0 k-ft

Maximum SERVICE Lateral Load Reactions . .
Top along Y-Y 0.4823 k Bottom along Y-Y 0.4823 k
Top along X-X 0.0 k Bottom along X-X 0.0 kGoverning NDS Forumla Comp + Mxx, NDS Eq. 3.9-3

Maximum SERVICE Load Lateral Deflections . . .
Along Y-Y 0.5678 in at 4.581 ft above base

for load combination : W Only
Along X-X 0.0 in at 0.0 ft above base

Fc : Allowable 817.30 psi
Other Factors used to calculate allowable stresses . . .

for load combination : n/a
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Wood Column
LIC# : KW-06017043, Build:20.22.7.25 EHM Engineers, Inc (c) ENERCALC INC 1983-2022

DESCRIPTION: KING STUDS @ GARAGE DOORS

ELLIS DUPLEX
BELLEVUE, ID
EHM ENGINEERS
BRIAN MARTENS P.E.
365-22

Project File: ENERCALC_20

.Code References
Calculations per NDS 2018, IBC 2018, CBC 2019, ASCE 7-16
Load Combinations Used : IBC 2018

General Information
Wood Section Name 2-2x6Analysis Method :

9.1Overall Column Height ft

Allowable Stress Design

( Used for non-slender calculations ) Allow Stress Modification Factors

End Fixities Top & Bottom Pinned

Wood Species Douglas Fir-Larch
Wood Grade Stud
Fb + 700

700 psi
850
625

180
450

31.21

psi Fv psi
Fb - Ft psi
Fc - Prll psi

psi
Density pcf

Fc - Perp
E : Modulus of Elasticity . . .

1400
510

1400
510

Cfu : Flat Use Factor 1.0

Cf or Cv for Tension 1.0

Use Cr : Repetitive ?
Kf : Built-up columns 1.0 NDS 15.3.2

Exact Width 3.0 in
Exact Depth 5.50 in

Area 16.50 in^2
Ix 41.594 in^4
Iy 12.375 in^4

Wood Grading/Manuf. Graded Lumber
Wood Member Type Sawn

Ct : Temperature Factor 1.0

Cf or Cv for Compression 1.0

1400
Axial

Cm : Wet Use Factor 1.0

Cf or Cv for Bending 1.0

x-x Bending y-y Bending
ksi No

Minimum
Basic

Y-Y (depth) axis :
X-X (width) axis :

Unbraced Length for buckling ABOUT X-X Axis = 9.1 ft, K = 1.0
Fully braced against buckling ABOUT Y-Y Axis

Brace condition for deflection (buckling) along columns :

.Service loads entered. Load Factors will be applied for calculations.Applied Loads
Column self weight included : 32.543 lbs * Dead Load Factor
AXIAL LOADS . . .

Axial Load at 9.10 ft, D = 0.090, S = 0.480 k
BENDING LOADS . . .

Lat. Uniform Load creating Mx-x, W = 0.2140 k/ft
.DESIGN SUMMARY

PASS

PASS

Max. Axial+Bending Stress Ratio  = 0.9482

Location of max.above base 4.581 ft

Applied Axial 0.1225 k
Applied Mx 1.329 k-ft

Load Combination +D+0.60W

Load Combination +D+0.60W

Bending & Shear Check Results

Maximum Shear Stress Ratio =

Applied Design Shear 53.111 psi
288.0Allowable Shear psi

0.1844 : 1 Bending Compression Tension

Location of max.above base 0.0 ft

: 1

At maximum location values are . . .

Applied My 0.0 k-ft

Maximum SERVICE Lateral Load Reactions . .
Top along Y-Y 0.9737 k Bottom along Y-Y 0.9737 k
Top along X-X 0.0 k Bottom along X-X 0.0 kGoverning NDS Forumla Comp + Mxx, NDS Eq. 3.9-3

Maximum SERVICE Load Lateral Deflections . . .
Along Y-Y 0.5731 in at 4.581 ft above base

for load combination : W Only
Along X-X 0.0 in at 0.0 ft above base

Fc : Allowable 817.30 psi
Other Factors used to calculate allowable stresses . . .

for load combination : n/a
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Wood Column
LIC# : KW-06017043, Build:20.22.7.25 EHM Engineers, Inc (c) ENERCALC INC 1983-2022

DESCRIPTION: DIVIDER WALL STUDS @ FLOOR BRACING LOCATION

ELLIS DUPLEX
BELLEVUE, ID
EHM ENGINEERS
BRIAN MARTENS P.E.
365-22

Project File: ENERCALC_20

.Code References
Calculations per NDS 2018, IBC 2018, CBC 2019, ASCE 7-16
Load Combinations Used : IBC 2018

General Information
Wood Section Name 2x6Analysis Method :

18.24'Overall Column Height ft

Allowable Stress Design

( Used for non-slender calculations ) Allow Stress Modification Factors

End Fixities Top & Bottom Pinned

Wood Species Douglas Fir-Larch
Wood Grade Stud
Fb + 700

700 psi
850
625

180
450

31.21

psi Fv psi
Fb - Ft psi
Fc - Prll psi

psi
Density pcf

Fc - Perp
E : Modulus of Elasticity . . .

1400
510

1400
510

Cfu : Flat Use Factor 1.0

Cf or Cv for Tension 1.0

Use Cr : Repetitive ?
Kf : Built-up columns 1.0 NDS 15.3.2

Exact Width 1.50 in
Exact Depth 5.50 in

Area 8.250 in^2
Ix 20.797 in^4
Iy 1.547 in^4

Wood Grading/Manuf. Graded Lumber
Wood Member Type Sawn

Ct : Temperature Factor 1.0

Cf or Cv for Compression 1.0

1400
Axial

Cm : Wet Use Factor 1.0

Cf or Cv for Bending 1.0

x-x Bending y-y Bending
ksi Yes

Minimum
Basic

Y-Y (depth) axis :
X-X (width) axis :

Unbraced Length for buckling ABOUT X-X Axis = 10.15 ft, K = 1.0
Fully braced against buckling ABOUT Y-Y Axis

Brace condition for deflection (buckling) along columns :

.Service loads entered. Load Factors will be applied for calculations.Applied Loads
Column self weight included : 32.614 lbs * Dead Load Factor
AXIAL LOADS . . .

Axial Load at 18.240 ft, D = 0.380, S = 2.026 k
Axial Load at 10.150 ft, Yecc = 2.750 in, D = 0.1520, L = 0.5070 k
Axial Load at 10.150 ft, Yecc = -2.750 in, D = 0.1520, L = 0.5070 k

BENDING LOADS . . .
Lat. Uniform Load creating Mx-x, L = 0.00670 k/ft

.DESIGN SUMMARY

PASS

PASS

Max. Axial+Bending Stress Ratio  = 0.9568

Location of max.above base 9.059 ft

Applied Axial 2.997 k
Applied Mx 0.2090 k-ft

Load Combination +D+0.750L+0.750S

Load Combination +D+L

Bending & Shear Check Results

Maximum Shear Stress Ratio =

Applied Design Shear 11.110 psi
180.0Allowable Shear psi

0.06172 : 1 Bending Compression Tension

Location of max.above base 18.240 ft

: 1

At maximum location values are . . .

Applied My 0.0 k-ft

Maximum SERVICE Lateral Load Reactions . .
Top along Y-Y 0.06110 k Bottom along Y-Y 0.06110 k
Top along X-X 0.0 k Bottom along X-X 0.0 kGoverning NDS Forumla Comp + Mxx, NDS Eq. 3.9-3

Maximum SERVICE Load Lateral Deflections . . .
Along Y-Y 0.5793 in at 9.181 ft above base

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

Fc : Allowable 628.48 psi
Other Factors used to calculate allowable stresses . . .

for load combination : n/a
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Wood Column
LIC# : KW-06017043, Build:20.22.7.25 EHM Engineers, Inc (c) ENERCALC INC 1983-2022

DESCRIPTION: DIVIDER WALL STUDS @ STAIRWELL (NO BRACING)

ELLIS DUPLEX
BELLEVUE, ID
EHM ENGINEERS
BRIAN MARTENS P.E.
365-22

Project File: ENERCALC_20

.Code References
Calculations per NDS 2018, IBC 2018, CBC 2019, ASCE 7-16
Load Combinations Used : IBC 2018

General Information
Wood Section Name 2x6Analysis Method :

18.24'Overall Column Height ft

Allowable Stress Design

( Used for non-slender calculations ) Allow Stress Modification Factors

End Fixities Top & Bottom Pinned

Wood Species Douglas Fir-Larch
Wood Grade Select Structural
Fb + 1500

1500 psi
1700
625

180
1000

31.21

psi Fv psi
Fb - Ft psi
Fc - Prll psi

psi
Density pcf

Fc - Perp
E : Modulus of Elasticity . . .

1900
690

1900
690

Cfu : Flat Use Factor 1.0

Cf or Cv for Tension 1.30

Use Cr : Repetitive ?
Kf : Built-up columns 1.0 NDS 15.3.2

Exact Width 1.50 in
Exact Depth 5.50 in

Area 8.250 in^2
Ix 20.797 in^4
Iy 1.547 in^4

Wood Grading/Manuf. Graded Lumber
Wood Member Type Sawn

Ct : Temperature Factor 1.0

Cf or Cv for Compression 1.10

1900
Axial

Cm : Wet Use Factor 1.0

Cf or Cv for Bending 1.30

x-x Bending y-y Bending
ksi Yes

Minimum
Basic

Y-Y (depth) axis :
X-X (width) axis :

Unbraced Length for buckling ABOUT X-X Axis = 18.24' ft, K = 1.0
Fully braced against buckling ABOUT Y-Y Axis

Brace condition for deflection (buckling) along columns :

.Service loads entered. Load Factors will be applied for calculations.Applied Loads
Column self weight included : 32.614 lbs * Dead Load Factor
AXIAL LOADS . . .

Axial Load at 18.240 ft, D = 0.380, S = 2.026 k
BENDING LOADS . . .

Lat. Uniform Load creating Mx-x, L = 0.00670 k/ft
.DESIGN SUMMARY

PASS

PASS

Max. Axial+Bending Stress Ratio  = 0.8569

Location of max.above base 0.0 ft

Applied Axial 2.439 k
Applied Mx 0.0 k-ft

Load Combination +D+S

Load Combination +D+L

Bending & Shear Check Results

Maximum Shear Stress Ratio =

Applied Design Shear 11.110 psi
180.0Allowable Shear psi

0.06172 : 1 Bending Compression Tension

Location of max.above base 18.240 ft

: 1

At maximum location values are . . .

Applied My 0.0 k-ft

Maximum SERVICE Lateral Load Reactions . .
Top along Y-Y 0.06110 k Bottom along Y-Y 0.06110 k
Top along X-X 0.0 k Bottom along X-X 0.0 kGoverning NDS Forumla Comp Only, fc/Fc'

Maximum SERVICE Load Lateral Deflections . . .
Along Y-Y 0.4268 in at 9.181 ft above base

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

Fc : Allowable 344.945 psi
Other Factors used to calculate allowable stresses . . .

for load combination : n/a
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Wood Column
LIC# : KW-06017043, Build:20.22.7.25 EHM Engineers, Inc (c) ENERCALC INC 1983-2022

DESCRIPTION: DIVIDER WALL STUDS @ STAIRWELL (NO BRACING)

ELLIS DUPLEX
BELLEVUE, ID
EHM ENGINEERS
BRIAN MARTENS P.E.
365-22

Project File: ENERCALC_20

.Code References
Calculations per NDS 2018, IBC 2018, CBC 2019, ASCE 7-16
Load Combinations Used : IBC 2018

General Information
Wood Section Name 1.5x5.5Analysis Method :

18.24'Overall Column Height ft

Allowable Stress Design

( Used for non-slender calculations ) Allow Stress Modification Factors

End Fixities Top & Bottom Pinned

Wood Species iLevel Truss Joist
Wood Grade TimberStrand LSL 1.55E
Fb + 2325

2325 psi
2050
800

310
1070

45.01

psi Fv psi
Fb - Ft psi
Fc - Prll psi

psi
Density pcf

Fc - Perp
E : Modulus of Elasticity . . .

1550
787.815

1550
787.815

Cfu : Flat Use Factor 1.0

Cf or Cv for Tension 1.0

Use Cr : Repetitive ?
Kf : Built-up columns 1.0 NDS 15.3.2

Exact Width 1.50 in
Exact Depth 5.50 in

Area 8.250 in^2
Ix 20.797 in^4
Iy 1.547 in^4

Wood Grading/Manuf. Trus Joist
Wood Member Type TimberStrand LSL

Ct : Temperature Factor 1.0

Cf or Cv for Compression 1.0

1550
Axial

Cm : Wet Use Factor 1.0

Cf or Cv for Bending 1.0

x-x Bending y-y Bending
ksi Yes

Minimum
Basic

Y-Y (depth) axis :
X-X (width) axis :

Unbraced Length for buckling ABOUT X-X Axis = 18.24' ft, K = 1.0
Fully braced against buckling ABOUT Y-Y Axis

Brace condition for deflection (buckling) along columns :

.Service loads entered. Load Factors will be applied for calculations.Applied Loads
Column self weight included : 47.035 lbs * Dead Load Factor
AXIAL LOADS . . .

Axial Load at 18.240 ft, D = 0.380, S = 2.026 k
BENDING LOADS . . .

Lat. Uniform Load creating Mx-x, L = 0.00670 k/ft
.DESIGN SUMMARY

PASS

PASS

Max. Axial+Bending Stress Ratio  = 0.7421

Location of max.above base 0.0 ft

Applied Axial 2.453 k
Applied Mx 0.0 k-ft

Load Combination +D+S

Load Combination +D+L

Bending & Shear Check Results

Maximum Shear Stress Ratio =

Applied Design Shear 11.110 psi
310.0Allowable Shear psi

0.03584 : 1 Bending Compression Tension

Location of max.above base 18.240 ft

: 1

At maximum location values are . . .

Applied My 0.0 k-ft

Maximum SERVICE Lateral Load Reactions . .
Top along Y-Y 0.06110 k Bottom along Y-Y 0.06110 k
Top along X-X 0.0 k Bottom along X-X 0.0 kGoverning NDS Forumla Comp Only, fc/Fc'

Maximum SERVICE Load Lateral Deflections . . .
Along Y-Y 0.5232 in at 9.181 ft above base

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

Fc : Allowable 400.688 psi
Other Factors used to calculate allowable stresses . . .

for load combination : n/a

brian
Text Box
31



Wood Column
LIC# : KW-06017043, Build:20.22.7.25 EHM Engineers, Inc (c) ENERCALC INC 1983-2022

DESCRIPTION: DIVIDER WALL STUDS @ STAIRWELL (NO BRACING)

ELLIS DUPLEX
BELLEVUE, ID
EHM ENGINEERS
BRIAN MARTENS P.E.
365-22

Project File: ENERCALC_20

.Code References
Calculations per NDS 2018, IBC 2018, CBC 2019, ASCE 7-16
Load Combinations Used : IBC 2018

General Information
Wood Section Name 2x6Analysis Method :

18.24'Overall Column Height ft

Allowable Stress Design

( Used for non-slender calculations ) Allow Stress Modification Factors

End Fixities Top & Bottom Pinned

Wood Species Douglas Fir-Larch
Wood Grade No.2
Fb + 900

900 psi
1350
625

180
575

31.21

psi Fv psi
Fb - Ft psi
Fc - Prll psi

psi
Density pcf

Fc - Perp
E : Modulus of Elasticity . . .

1600
580

1600
580

Cfu : Flat Use Factor 1.0

Cf or Cv for Tension 1.30

Use Cr : Repetitive ?
Kf : Built-up columns 1.0 NDS 15.3.2

Exact Width 1.50 in
Exact Depth 5.50 in

Area 8.250 in^2
Ix 20.797 in^4
Iy 1.547 in^4

Wood Grading/Manuf. Graded Lumber
Wood Member Type Sawn

Ct : Temperature Factor 1.0

Cf or Cv for Compression 1.10

1600
Axial

Cm : Wet Use Factor 1.0

Cf or Cv for Bending 1.30

x-x Bending y-y Bending
ksi Yes

Minimum
Basic

Y-Y (depth) axis :
X-X (width) axis :

Unbraced Length for buckling ABOUT X-X Axis = 18.24' ft, K = 1.0
Fully braced against buckling ABOUT Y-Y Axis

Brace condition for deflection (buckling) along columns :

.Service loads entered. Load Factors will be applied for calculations.Applied Loads
Column self weight included : 32.614 lbs * Dead Load Factor
AXIAL LOADS . . .

Axial Load at 18.240 ft, D = 0.2850, S = 1.520 k
BENDING LOADS . . .

Lat. Uniform Load creating Mx-x, L = 0.0050 k/ft
.DESIGN SUMMARY

PASS

PASS

Max. Axial+Bending Stress Ratio  = 0.7701

Location of max.above base 0.0 ft

Applied Axial 1.838 k
Applied Mx 0.0 k-ft

Load Combination +D+S

Load Combination +D+L

Bending & Shear Check Results

Maximum Shear Stress Ratio =

Applied Design Shear 8.291 psi
180.0Allowable Shear psi

0.04606 : 1 Bending Compression Tension

Location of max.above base 18.240 ft

: 1

At maximum location values are . . .

Applied My 0.0 k-ft

Maximum SERVICE Lateral Load Reactions . .
Top along Y-Y 0.04560 k Bottom along Y-Y 0.04560 k
Top along X-X 0.0 k Bottom along X-X 0.0 kGoverning NDS Forumla Comp Only, fc/Fc'

Maximum SERVICE Load Lateral Deflections . . .
Along Y-Y 0.3783 in at 9.181 ft above base

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

Fc : Allowable 289.237 psi
Other Factors used to calculate allowable stresses . . .

for load combination : n/a
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General Footing
LIC# : KW-06017043, Build:20.22.7.25 EHM Engineers, Inc (c) ENERCALC INC 1983-2022

DESCRIPTION: EXTERIOR FOOTING WORST CASE

ELLIS DUPLEX
BELLEVUE, ID
EHM ENGINEERS
BRIAN MARTENS P.E.
365-22

Project File: ENERCALC_20

Code References
Calculations per ACI 318-14, IBC 2018, CBC 2019, ASCE 7-16
Load Combinations Used : IBC 2018

General Information
Material Properties Soil Design Values

1.50

Analysis Settings

250.0
ksi No

ksfAllowable Soil Bearing =

=

2.50
40

3,122.0
145.0

= 0.30Flexure = 0.90
Shear =

Values

0.00120

2.330

Soil Passive Resistance (for Sliding)

1.0
=

Increases based on footing plan dimension

Add Pedestal Wt for Soil Pressure Yes:
Use Pedestal wt for stability, mom & shear Yes:

Allowable pressure increase per foot of depth
= ksf

when max. length or width is greater than
= ft

:

=

Add Ftg Wt for Soil Pressure Yes
Yes:Use ftg wt for stability, moments & shears

when footing base 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

=

=
Footing base depth below soil surface ft

=Allow press. increase per foot of depth ksf

=

: 11.0Min. Sliding Safety Factor =

=

Concrete Density

=

Min Allow % Temp Reinf.

ksif'c : Concrete 28 day strength
fy : Rebar Yield ksi

Min Steel % Bending Reinf.

Soil Density = 110.0 pcf

#

Dimensions
Width parallel to X-X Axis 1.50 ft
Length parallel to Z-Z Axis

=
1.0 ft

=
Pedestal dimensions...

px : parallel to X-X Axis 6.0 in
pz : parallel to Z-Z Axis 12.0 in
Height =

=
24.0 in

Footing Thickness
=

10.0 in=

Rebar Centerline to Edge of Concrete...
= inat Bottom of footing 3.0

Reinforcing

#

Bars parallel to X-X Axis

Reinforcing Bar Size
=

3
Number of Bars

=
2

Bars parallel to Z-Z Axis

Reinforcing Bar Size = 3
Number of Bars = 2

Bandwidth Distribution Check  (ACI 15.4.4.2)
Direction Requiring Closer Separation

Bars along Z-Z Axis
# Bars required within zone 80.0 %
# Bars required on each side of zone 20.0 %

Applied Loads

0.5270 0.580 0.920
D Lr

ksf

L S
P : Column Load
OB : Overburden =

k
W E

M-zz
V-x

=
= k

V-z k

M-xx =
k-ft=
k-ft

H
=
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General Footing
LIC# : KW-06017043, Build:20.22.7.25 EHM Engineers, Inc (c) ENERCALC INC 1983-2022

DESCRIPTION: EXTERIOR FOOTING WORST CASE

ELLIS DUPLEX
BELLEVUE, ID
EHM ENGINEERS
BRIAN MARTENS P.E.
365-22

Project File: ENERCALC_20

PASS n/a Sliding - X-X 0.0 k 0.0 k No Sliding
PASS n/a Sliding - Z-Z 0.0 k 0.0 k No Sliding

DESIGN SUMMARY Design OK
Governing Load CombinationMin. Ratio Item Applied Capacity

PASS 0.9527 Soil Bearing 1.429 ksf 1.50 ksf +D+0.750L+0.750S about Z-Z axis
PASS n/a Overturning - X-X 0.0 k-ft 0.0 k-ft No Overturning
PASS n/a Overturning - Z-Z 0.0 k-ft 0.0 k-ft No Overturning

PASS n/a Uplift 0.0 k 0.0 k No Uplift
PASS 0.04567 Z Flexure (+X) 0.2058 k-ft/ft 4.506 k-ft/ft +1.20D+0.50L+1.60S
PASS 0.04567 Z Flexure (-X) 0.2058 k-ft/ft 4.506 k-ft/ft +1.20D+0.50L+1.60S
PASS 0.0 X Flexure (+Z) 0.0 k-ft/ft 0.0 k-ft/ft No Moment
PASS 0.0 X Flexure (-Z) 0.0 k-ft/ft 0.0 k-ft/ft No Moment
PASS n/a 1-way Shear (+X) 0.0 psi 75.0 psi n/a
PASS 0.0 1-way Shear (-X) 0.0 psi 0.0 psi n/a
PASS n/a 1-way Shear (+Z) 0.0 psi 75.0 psi n/a
PASS n/a 1-way Shear (-Z) 0.0 psi 75.0 psi n/a
PASS n/a 2-way Punching 0.0 psi 75.0 psi +1.40D
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General Footing
LIC# : KW-06017043, Build:20.22.7.25 EHM Engineers, Inc (c) ENERCALC INC 1983-2022

DESCRIPTION: DIVIDER WALL FOOTING

ELLIS DUPLEX
BELLEVUE, ID
EHM ENGINEERS
BRIAN MARTENS P.E.
365-22

Project File: ENERCALC_20

Code References
Calculations per ACI 318-14, IBC 2018, CBC 2019, ASCE 7-16
Load Combinations Used : IBC 2018

General Information
Material Properties Soil Design Values

1.50

Analysis Settings

250.0
ksi No

ksfAllowable Soil Bearing =

=

2.50
40

3,122.0
145.0

= 0.30Flexure = 0.90
Shear =

Values

0.0

0.250

Soil Passive Resistance (for Sliding)

1.0
=

Increases based on footing plan dimension

Add Pedestal Wt for Soil Pressure Yes:
Use Pedestal wt for stability, mom & shear Yes:

Allowable pressure increase per foot of depth
= ksf

when max. length or width is greater than
= ft

:

=

Add Ftg Wt for Soil Pressure Yes
Yes:Use ftg wt for stability, moments & shears

when footing base 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

=

=
Footing base depth below soil surface ft

=Allow press. increase per foot of depth ksf

=

: 11.0Min. Sliding Safety Factor =

=

Concrete Density

=

Min Allow % Temp Reinf.

ksif'c : Concrete 28 day strength
fy : Rebar Yield ksi

Min Steel % Bending Reinf.

Soil Density = 110.0 pcf

#

Dimensions
Width parallel to X-X Axis 2.333 ft
Length parallel to Z-Z Axis

=
1.0 ft

=
Pedestal dimensions...

px : parallel to X-X Axis 6.0 in
pz : parallel to Z-Z Axis 12.0 in
Height =

=
36.0 in

Footing Thickness
=

10.0 in=

Rebar Centerline to Edge of Concrete...
= inat Bottom of footing 3.0

Reinforcing

#

Bars parallel to X-X Axis

Reinforcing Bar Size
=

3
Number of Bars

=
2

Bars parallel to Z-Z Axis

Reinforcing Bar Size = 3
Number of Bars = 2

Bandwidth Distribution Check  (ACI 15.4.4.2)
Direction Requiring Closer Separation

Bars along Z-Z Axis
# Bars required within zone 60.0 %
# Bars required on each side of zone 40.0 %

Applied Loads

0.8130 1.520 1.160
D Lr

ksf

L S
P : Column Load
OB : Overburden =

k
W E

M-zz
V-x

=
= k

V-z k

M-xx =
k-ft=
k-ft

H
=
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General Footing
LIC# : KW-06017043, Build:20.22.7.25 EHM Engineers, Inc (c) ENERCALC INC 1983-2022

DESCRIPTION: DIVIDER WALL FOOTING

ELLIS DUPLEX
BELLEVUE, ID
EHM ENGINEERS
BRIAN MARTENS P.E.
365-22

Project File: ENERCALC_20

PASS n/a Sliding - X-X 0.0 k 0.0 k No Sliding
PASS n/a Sliding - Z-Z 0.0 k 0.0 k No Sliding

DESIGN SUMMARY Design OK
Governing Load CombinationMin. Ratio Item Applied Capacity

PASS 0.9493 Soil Bearing 1.424 ksf 1.50 ksf +D+0.750L+0.750S about Z-Z axis
PASS n/a Overturning - X-X 0.0 k-ft 0.0 k-ft No Overturning
PASS n/a Overturning - Z-Z 0.0 k-ft 0.0 k-ft No Overturning

PASS n/a Uplift 0.0 k 0.0 k No Uplift
PASS 0.1697 Z Flexure (+X) 0.7648 k-ft/ft 4.506 k-ft/ft +1.20D+1.60L+0.50S
PASS 0.1697 Z Flexure (-X) 0.7648 k-ft/ft 4.506 k-ft/ft +1.20D+1.60L+0.50S
PASS 0.0 X Flexure (+Z) 0.0 k-ft/ft 0.0 k-ft/ft No Moment
PASS 0.0 X Flexure (-Z) 0.0 k-ft/ft 0.0 k-ft/ft No Moment
PASS 0.09441 1-way Shear (+X) 7.081 psi 75.0 psi +1.20D+1.60L+0.50S
PASS 0.09441 1-way Shear (-X) 7.081 psi 75.0 psi +1.20D+1.60L+0.50S
PASS n/a 1-way Shear (+Z) 0.0 psi 75.0 psi n/a
PASS n/a 1-way Shear (-Z) 0.0 psi 75.0 psi n/a
PASS 0.0 2-way Punching 0.0 psi 150.0 psi +1.40D
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General Footing
LIC# : KW-06017043, Build:20.22.7.25 EHM Engineers, Inc (c) ENERCALC INC 1983-2022

DESCRIPTION: PONY WALL FOOTINGS

ELLIS DUPLEX
BELLEVUE, ID
EHM ENGINEERS
BRIAN MARTENS P.E.
365-22

Project File: ENERCALC_20

Code References
Calculations per ACI 318-14, IBC 2018, CBC 2019, ASCE 7-16
Load Combinations Used : IBC 2018

General Information
Material Properties Soil Design Values

1.50

Analysis Settings

250.0
ksi No

ksfAllowable Soil Bearing =

=

2.50
40

3,122.0
145.0

= 0.30Flexure = 0.90
Shear =

Values

0.0

0.250

Soil Passive Resistance (for Sliding)

1.0
=

Increases based on footing plan dimension

Add Pedestal Wt for Soil Pressure Yes:
Use Pedestal wt for stability, mom & shear Yes:

Allowable pressure increase per foot of depth
= ksf

when max. length or width is greater than
= ft

:

=

Add Ftg Wt for Soil Pressure Yes
Yes:Use ftg wt for stability, moments & shears

when footing base 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

=

=
Footing base depth below soil surface ft

=Allow press. increase per foot of depth ksf

=

: 11.0Min. Sliding Safety Factor =

=

Concrete Density

=

Min Allow % Temp Reinf.

ksif'c : Concrete 28 day strength
fy : Rebar Yield ksi

Min Steel % Bending Reinf.

Soil Density = 110.0 pcf

#

Dimensions
Width parallel to X-X Axis 1.0 ft
Length parallel to Z-Z Axis

=
1.0 ft

=
Pedestal dimensions...

px : parallel to X-X Axis 6.0 in
pz : parallel to Z-Z Axis 12.0 in
Height =

=
0.250 in

Footing Thickness
=

8.0 in=

Rebar Centerline to Edge of Concrete...
= inat Bottom of footing 3.0

Reinforcing

#

Bars parallel to X-X Axis

Reinforcing Bar Size
=

3
Number of Bars

=
2

Bars parallel to Z-Z Axis

Reinforcing Bar Size = 3
Number of Bars = 2

Bandwidth Distribution Check  (ACI 15.4.4.2)
Direction Requiring Closer Separation

n/a
# Bars required within zone n/a
# Bars required on each side of zone n/a

Applied Loads

0.1140 0.380 0.0
D Lr

ksf

L S
P : Column Load
OB : Overburden =

k
W E

M-zz
V-x

=
= k

V-z k

M-xx =
k-ft=
k-ft

H
=
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General Footing
LIC# : KW-06017043, Build:20.22.7.25 EHM Engineers, Inc (c) ENERCALC INC 1983-2022

DESCRIPTION: PONY WALL FOOTINGS

ELLIS DUPLEX
BELLEVUE, ID
EHM ENGINEERS
BRIAN MARTENS P.E.
365-22

Project File: ENERCALC_20

PASS n/a Sliding - X-X 0.0 k 0.0 k No Sliding
PASS n/a Sliding - Z-Z 0.0 k 0.0 k No Sliding

DESIGN SUMMARY Design OK
Governing Load CombinationMin. Ratio Item Applied Capacity

PASS 0.3948 Soil Bearing 0.5922 ksf 1.50 ksf +D+L about Z-Z axis
PASS n/a Overturning - X-X 0.0 k-ft 0.0 k-ft No Overturning
PASS n/a Overturning - Z-Z 0.0 k-ft 0.0 k-ft No Overturning

PASS n/a Uplift 0.0 k 0.0 k No Uplift
PASS 0.007323 Z Flexure (+X) 0.02333 k-ft/ft 3.186 k-ft/ft +1.20D+1.60L
PASS 0.007323 Z Flexure (-X) 0.02333 k-ft/ft 3.186 k-ft/ft +1.20D+1.60L
PASS 0.0 X Flexure (+Z) 0.0 k-ft/ft 0.0 k-ft/ft No Moment
PASS 0.0 X Flexure (-Z) 0.0 k-ft/ft 0.0 k-ft/ft No Moment
PASS n/a 1-way Shear (+X) 0.0 psi 75.0 psi n/a
PASS 0.0 1-way Shear (-X) 0.0 psi 0.0 psi n/a
PASS n/a 1-way Shear (+Z) 0.0 psi 75.0 psi n/a
PASS n/a 1-way Shear (-Z) 0.0 psi 75.0 psi n/a
PASS n/a 2-way Punching 0.0 psi 75.0 psi +1.40D
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11/3/22, 11:15 AM U.S. Seismic Design Maps

https://www.seismicmaps.org

ELLIS DUPLEX
Latitude, Longitude: 43.47157180, -114.25677090

Date 11/3/2022, 11:15:35 AM

Design Code Reference Document ASCE7-16

Risk Category II

Site Class D - Default (See Section 11.4.3)

Type Value Description
SS 0.418 MCER ground motion. (for 0.2 second period)

S1 0.14 MCER ground motion. (for 1.0s period)

SMS 0.613 Site-modified spectral acceleration value

SM1 0.324 Site-modified spectral acceleration value

SDS 0.408 Numeric seismic design value at 0.2 second SA

SD1 0.216 Numeric seismic design value at 1.0 second SA

Type Value Description
SDC D Seismic design category

Fa 1.466 Site amplification factor at 0.2 second

Fv 2.321 Site amplification factor at 1.0 second

PGA 0.184 MCEG peak ground acceleration

FPGA 1.433 Site amplification factor at PGA

PGAM 0.263 Site modified peak ground acceleration

TL 6 Long-period transition period in seconds

SsRT 0.418 Probabilistic risk-targeted ground motion. (0.2 second)

SsUH 0.462 Factored uniform-hazard (2% probability of exceedance in 50 years) spectral acceleration

SsD 1.5 Factored deterministic acceleration value. (0.2 second)

S1RT 0.14 Probabilistic risk-targeted ground motion. (1.0 second)

S1UH 0.151 Factored uniform-hazard (2% probability of exceedance in 50 years) spectral acceleration.

S1D 0.6 Factored deterministic acceleration value. (1.0 second)

PGAd 0.5 Factored deterministic acceleration value. (Peak Ground Acceleration)

PGAUH 0.184 Uniform-hazard (2% probability of exceedance in 50 years) Peak Ground Acceleration

CRS 0.904 Mapped value of the risk coefficient at short periods
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