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STRUCTURAL DESIGN CRITERIA 
DUBEY RES. ELEVATOR & ADDITION 

8140 WEST MERCER WAY 

MERCER ISLAND, WA 98040 

 

QUANTUM JOB NUMBER: 20130.01 

 
CODE CRITERIA: 
BUILDING CODE ................................................................... 2015 INTERNATIONAL BUILDING CODE 
BUILDING DEPARTMENT ........................................................................... CITY OF MERCER ISLAND 
SNOW LOAD ................................................................................................................................. 25 PSF 
LIVE LOAD (RESIDENTIAL).......................................................................................................... 40 PSF 
 
SOILS CRITERIA: 
ALLOWABLE BEARING PRESSURE ...................................................................................... 1,500 PSF   
MINIMUM FOOTING WIDTH ..................................   ….CONTINUOUS: 18” MIN., ISOLATED: 18” MIN. 
FROST DEPTH  ........................................................................................................................... 18” MIN.  
ACTIVE SOIL PRESSURE (UNRESTRAINED)……………………………………………………...35 PCF 
SEISMIC SURCHARGE…………………………………………………………………………………5H PSF 
PASSIVE SOIL PRESSURE …………………………………………………………………………..300 PCF 
COEFFICIENT OF FRICTION …………………………………………………………………………….0.35 
 
MATERIALS CRITERIA: 
 
CONCRETE (28 DAY STRENGTH): 

FOUNDATION/S.O.G..........……….……. ........................................................... ..F’C=2,500 PSI 
BASEMENT WALLS…………………………………………………………………….F’C=2,500 PSI 
 

REINFORCING STEEL: 
GRADE 60 (#5 BAR OR LARGER)..........................…....………… ..................... FY=60,000 PSI 
GRADE 40 (#4 BAR)..........................…....………… ........................................... FY=40,000 PSI 

 
STRUCTURAL STEEL: 
            MISCELLANEOUS SECTIONS: A-36 ………………………………………………..FY=36,000 PSI 
            WELDING ……………………………………………………………………………….FY=70,000 PSI 
 
WOOD FRAMING: 

2X, 3X, & 4X FRAMING MBRS ........................................................................... HF#2 OR DF#2 
6X FRAMING MBRS ............................................................................................................ DF#1 
LSL MEMBERS – BEAMS & HEADERS ..................................................................... 1.55E LSL 
WOOD SHTG ....................................................................................................... ….APA RATED 
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STRUCTURAL DESIGN CRITERIA 
DUBEY RES. ELEVATOR & ADDITION 

8140 WEST MERCER WAY 

MERCER ISLAND, WA 98040 

 

QUANTUM JOB NUMBER: 20130.01 
 
ASSEMBLY WEIGHTS 

 
 
 
ROOF LOADS    COMMENTS 

    

STD. ROOFING W/ ASPHALT SHINGLES 3.0 PSF  

1/2” PLYWOOD SHEATHING 1.8 PSF  

ROOF TRUSSES @ 24” O.C. 4.0 PSF  

R30 BATT INSULATION 2.0 PSF  

LIGHTS, DUCTS 1.0 PSF  

1/2” GWB 2.2 PSF  

MISCELLANEOUS 1.0 PSF  

ROOF DL 15.0 PSF SL = 25 PSF 
 

 
 
FLOOR LOAD     
    
HARDWOOD FLOORING 4.0 PSF  
3/4" SHEATHING 2.4 PSF  
FLOOR JOISTS @ 16” O.C. 3.0 PSF  
LIGHTS, DUCTS 0.8 PSF  
5/8” GWB 2.8 PSF  
MISCELLANEOUS 1.0 PSF  

FLOOR DL  14.0 PSF LL = 40 PSF 
 
 
   
WALL LOAD     
    
SIDING 3.0 PSF  
1/2" PLYWOOD SHEATHING 1.5 PSF  
FRAMING – 2X6 @ 16” O.C. 1.7 PSF  
INSULATION 2.0 PSF  
5/8” GWB 2.8 PSF  
MISCELLANEOUS MECHANICAL/ELEC. 1.0 PSF  

WALL DL  12.0 PSF  
 
 
INTERIOR WALL PARTITIONS                          DL                      8.0    PSF 
 
EXTERIOR GLAZING                                         DL                     8.0    PSF 
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Wood Column
QUANTUM CONSULTING ENGINEERSLic. # : KW-06005835

DESCRIPTION: P-1 supporting B-2 beam

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:12.20.2.28  .

File = M:\Tutmarc Construction\DuBey Elevator & Addition\Calculations\Gravity Design\dubey.ec6  .

Project Title:
Engineer:
Project ID:

Printed:  1 MAY 2020, 12:52PM

Project Descr:

.
Code References

Calculations per 2005 NDS, IBC 2009, CBC 2010, ASCE 7-10

Load Combinations Used : ASCE 7-10

General Information

Wood Section Name 3-2x6Analysis Method :

9Overall 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 + 750.0

750.0 psi
700.0

625.0

170.0

475.0

31.210

psi Fv psi

Fb - Ft psi
Fc - Prll psi

psi

Density pcf
Fc - Perp

E : Modulus of Elasticity . . .

1,300.0
470.0

1,300.0
470.0

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 4.50 in

Exact Depth 5.50 in

Area 24.750 in^2

Ix 62.391 in^4

Iy 41.766 in^4

Wood Grading/Manuf. Graded Lumber

Wood Member Type Sawn

Ct : Temperature Factor 1.0

Cf or Cv for Compression 1.10

1,300.0

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 = 10 ft, K = 1.0

Unbraced Length for buckling ABOUT Y-Y Axis = 10 ft, K = 1.0
Brace condition for deflection (buckling) along columns :

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

Column self weight included : 48.278 lbs * Dead Load Factor
AXIAL LOADS . . .

b-2 R#1: Axial Load at 9.0 ft, D = 1.50, S = 3.20 k
.DESIGN SUMMARY

PASS

PASS

Max. Axial+Bending Stress Ratio  = 0.4262

Location of max.above base 0.0 ft

Applied Axial 4.748 k

Applied Mx 0.0 k-ft

Load Combination +D+S

Load Combination +0.90D

Bending & Shear Check Results

Maximum Shear Stress Ratio =

Applied Design Shear 0.0 psi

272.0Allowable Shear psi

0.0 : 1 Bending Compression Tension

Location of max.above base 9.0 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 450.181 psi
Other Factors used to calculate allowable stresses . . .

for load combination : n/a

.

Maximum Axial + Bending Stress Ratios Maximum Shear Ratios
CDCLoad Combination Stress Ratio Location Stress Ratio Status LocationP Status

Load Combination Results

D Only 0.900 PASS PASS0.0 0.0 9.0 ft0.602 ft0.150
+D+S 1.150 PASS PASS0.0 0.0 9.0 ft0.508 ft0.4262
+D+0.750S 1.150 PASS PASS0.0 0.0 9.0 ft0.508 ft0.3544
+0.90D 1.600 PASS PASS0.0 0.0 9.0 ft0.391 ft0.1169

.

k k-ft

Note: Only non-zero reactions are listed.

Load Combination

X-X Axis Reaction Y-Y Axis Reaction Axial Reaction

@ Base @ Top @ Base@ Base @ Top

Maximum Reactions

@ Base @ Base@ Top @ Top

My - End Moments Mx - End Moments

D Only 1.548

+D+S 4.748

+D+0.750S 3.948
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Wood Column
QUANTUM CONSULTING ENGINEERSLic. # : KW-06005835

DESCRIPTION: P-1 supporting B-2 beam

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:12.20.2.28  .

File = M:\Tutmarc Construction\DuBey Elevator & Addition\Calculations\Gravity Design\dubey.ec6  .

Project Title:
Engineer:
Project ID:

Printed:  1 MAY 2020, 12:52PM

Project Descr:

k k-ft

Note: Only non-zero reactions are listed.

Load Combination

X-X Axis Reaction Y-Y Axis Reaction Axial Reaction

@ Base @ Top @ Base@ Base @ Top

Maximum Reactions

@ Base @ Base@ Top @ Top

My - End Moments Mx - End Moments

+0.90D 1.393

S Only 3.200

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

D Only 0.0000 0.000 0.000 ftft inin 0.000

S Only 0.0000 0.000 0.000 ftft inin 0.000

.Sketches

15



Wood Column
QUANTUM CONSULTING ENGINEERSLic. # : KW-06005835

DESCRIPTION: P-2 supporting EB-1 beam

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:12.20.2.28  .

File = M:\Tutmarc Construction\DuBey Elevator & Addition\Calculations\Gravity Design\dubey.ec6  .

Project Title:
Engineer:
Project ID:

Printed:  1 MAY 2020, 12:51PM

Project Descr:

.
Code References

Calculations per 2005 NDS, IBC 2009, CBC 2010, ASCE 7-10

Load Combinations Used : ASCE 7-10

General Information

Wood Section Name 4-2x6Analysis Method :

9Overall 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 + 750.0

750.0 psi
700.0

625.0

170.0

475.0

31.210

psi Fv psi

Fb - Ft psi
Fc - Prll psi

psi

Density pcf
Fc - Perp

E : Modulus of Elasticity . . .

1,300.0
470.0

1,300.0
470.0

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 6.0 in

Exact Depth 5.50 in

Area 33.0 in^2

Ix 83.188 in^4

Iy 99.0 in^4

Wood Grading/Manuf. Graded Lumber

Wood Member Type Sawn

Ct : Temperature Factor 1.0

Cf or Cv for Compression 1.10

1,300.0

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 = 10 ft, K = 1.0

Unbraced Length for buckling ABOUT Y-Y Axis = 10 ft, K = 1.0
Brace condition for deflection (buckling) along columns :

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

Column self weight included : 64.371 lbs * Dead Load Factor
AXIAL LOADS . . .

EB-1 R#1: Axial Load at 9.0 ft, D = 3.20, L = 1.50, S = 2.80 k
.DESIGN SUMMARY

PASS

PASS

Max. Axial+Bending Stress Ratio  = 0.3364

Location of max.above base 0.0 ft

Applied Axial 6.489 k

Applied Mx 0.0 k-ft

Load Combination +D+0.750L+0.750S

Load Combination +0.90D

Bending & Shear Check Results

Maximum Shear Stress Ratio =

Applied Design Shear 0.0 psi

272.0Allowable Shear psi

0.0 : 1 Bending Compression Tension

Location of max.above base 9.0 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 584.53 psi
Other Factors used to calculate allowable stresses . . .

for load combination : n/a

.

Maximum Axial + Bending Stress Ratios Maximum Shear Ratios
CDCLoad Combination Stress Ratio Location Stress Ratio Status LocationP Status

Load Combination Results

D Only 0.900 PASS PASS0.0 0.0 9.0 ft0.743 ft0.1922
+D+L 1.000 PASS PASS0.0 0.0 9.0 ft0.709 ft0.2645
+D+S 1.150 PASS PASS0.0 0.0 9.0 ft0.660 ft0.3144
+D+0.750L 1.250 PASS PASS0.0 0.0 9.0 ft0.629 ft0.2196
+D+0.750L+0.750S 1.150 PASS PASS0.0 0.0 9.0 ft0.660 ft0.3364
+0.90D 1.600 PASS PASS0.0 0.0 9.0 ft0.535 ft0.1350

.

k k-ft

Note: Only non-zero reactions are listed.

Load Combination

X-X Axis Reaction Y-Y Axis Reaction Axial Reaction

@ Base @ Top @ Base@ Base @ Top

Maximum Reactions

@ Base @ Base@ Top @ Top

My - End Moments Mx - End Moments

D Only 3.264
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Wood Column
QUANTUM CONSULTING ENGINEERSLic. # : KW-06005835

DESCRIPTION: P-2 supporting EB-1 beam

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:12.20.2.28  .

File = M:\Tutmarc Construction\DuBey Elevator & Addition\Calculations\Gravity Design\dubey.ec6  .

Project Title:
Engineer:
Project ID:

Printed:  1 MAY 2020, 12:51PM

Project Descr:

k k-ft

Note: Only non-zero reactions are listed.

Load Combination

X-X Axis Reaction Y-Y Axis Reaction Axial Reaction

@ Base @ Top @ Base@ Base @ Top

Maximum Reactions

@ Base @ Base@ Top @ Top

My - End Moments Mx - End Moments

+D+L 4.764

+D+S 6.064

+D+0.750L 4.389

+D+0.750L+0.750S 6.489

+0.90D 2.938

L Only 1.500

S Only 2.800

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

D Only 0.0000 0.000 0.000 ftft inin 0.000

L Only 0.0000 0.000 0.000 ftft inin 0.000

S Only 0.0000 0.000 0.000 ftft inin 0.000

.Sketches
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