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About the Project: 

 In September of 2014, the Boles Fire swept through the small city of Weed in northern 
California. Over 150 structures were destroyed in the fire and many families were displaced. 
One of the buildings destroyed included a commercial building that once sat on what is now 
divided into seven lots in the eastern part Weed. Great Northern Services (GNS), a non-profit 
organization committed to the growth and redevelopment of the city, bought the empty seven 
lots to develop residential housing for work-force families who were displaced by the fire. 
Within the seven lots, GNS plans to develop five single family residences and two duplexes. 

California Polytechnic University’s Contribution: 

 GNS had several goals for the project including; resiliency, passive energy design, 
prefabrication, constructability and low budget. In order to keep budget low and recruit 
creative and innovative minds, GNS turned to California Polytechnic University and the College 
of the Siskiyous to help with the architectural design, structural design and construction. In 
addition, GNS wanted these buildings to be able to be built at California Polytechnic University 
and transported to Weed, CA. By approaching the project with an Integrated Project Delivery 
(IPD) approach, California Polytechnic University combined groups of Architecture, 
Architectural Engineering and Construction Management students into eight teams of four to 
six students to take on the project. The idea of IPD is that each group is tasked with designing 
the architectural, structural and construction design with an integrated approach.  

The Design Process and My Involvement: 

 Being the only Architectural Engineer of the group and the architectural design being 
the first step in the process, I was challenged to apply my specific knowledge of structural 
engineering to help inform my team what I thought the best approach was. My main goals 
when deciding what direction to take were keeping cost low and creating a project that could 
be easily prefabricated and transported. In order to achieve these goals, I created two 
objectives for design. First, I thought it would be best to build in four foot panels because that is 
the most common size plywood is manufactured in. Second, I tried to direct the design to stay 
fairly regular in shape so that structural member sizes wouldn’t have to vary throughout the 
project and roof trusses could be utilized throughout the entire length of the roof in order to 
reduce the need for extra roof beams, posts and foundations. This would make the project 
more transportable and potentially more affordable. In the end the first objective was 
somewhat a failure because as a team we learned that designing the house with such tight 
restrictions made the design feel unnatural and made the floor plan unreasonable. The second 
objective however, did work out. In the end the entire roof was constructed of roof trusses and 
there were less than six unique structural members throughout the entire structure. The next 
step, the structural design, included the structural calculation and planning of the building. 
Because I was the only member of my group with the necessary knowledge to complete this 
task, this part of the project was done solely by me. 



Parcel Layout Overview 

 



Building Property Clearences 



 

Site Overview and Floor Plan 



Penalization Details 
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 Earthwork and Foundations

1. Design Assumption:  In lieu of more detailed soils information, existing subgrade is assumed to be class “5” in compliance with CBC

Table 1806.2 with allowable bearing pressure of 1,500 psf.

*These values may be increased 33 percent for seismic or wind loading

2. Excavations, Backfill and Compaction of  Backfill:  Comply with requirements of IBC Section 1804.  Contractor is responsible for all excavation,

lagging, shoring, underpinning and related procedures.

3. Minimum Footing Depths:  12 inches below adjacent grade (excluding landscaping soil) or finish floor, whichever is lower.

4. Water Exposure at Building Perimeter Footings:  At areas where sidewalks or paving do not immediately adjoin structure, provide positive drainage

away from structure at building perimeter.  Landscape irrigation is not permitted within five feet of building perimeter footings except when enclosed

in protected planters with direct drainage away from structure or which complies with applicable code.  Discharge from downspouts, roof drains and

scuppers is not permitted onto unprotected soils within five feet of building perimeter.  Refer to geotechnical report for complete requirements.

General

1. Applicable Code:  2016 California Building Code (cBC).

A. Design Wind Speed (ASCE-7 Fig. 26.5-1A):  110 mph, Exposure C (Weed Municipal Building Code).

B. Design Seismic Criteria (ASCE Section 12.8 using Equivalent Lateral Force procedure)

Seismic Importance Factor I: 1.0

Short Period MCE Acceleration SS: 0.736

Long Period MCE Acceleration S1: 0.328

Site Coefficients Fa & Fv: 1.0 & 1.0, respectively

Response Modification Coefficient R: 6.5

Soil Profile Type: D

2. Governing Code Authority: City of Weed, CA

3. Design Intent:  Contract documents indicate information sufficient to convey design intent.  Review contract documents and verify field and existing

conditions.  Promptly notify Structural Engineer, prior to proceeding with work, if design intent requires further clarification.

4. Submittals:  Review for completeness and compliance with contract documents prior to submission to Structural Engineer.  Submit prior to

fabrication.  Submittal review is for general conformance with design intent and does not constitute an authorization to deviate from terms and

conditions of contract.  When indicated, provide a professional engineer's signature and seal applicable to state where project is located.  Maintain

at site a copy of reviewed and accepted submittals

5. Modifications and Substitutions:  Must be accepted in writing by Structural Engineer.  No modification or substitution will be accepted via shop

drawing review.

6. Contract Documents Use:  Perform structural related work and develop shop drawings considering contract documents in their entirety.  See

architectural drawings for top of floor and roof elevations, depressions, slopes, openings, curbs, drains, trenches, slab edge locations, wall overall

dimensions and locations of openings not indicated on structural drawings.  Any discrepancies between architectural and structural dimensions

should be confirmed with the Structural Engineer before starting work.

7. Construction Means and Methods:  Not a part of contract documents.  Perform construction means, methods, techniques, sequences and

procedures complying with national, state and local safety ordinances.  Site visits (including structural observation) by Structural Engineer do not

constitute supervision of construction means and methods.

8. Typical Details:  Details titled as “Typical” are applicable throughout project and may not be specifically referenced herein.  Contractor is

responsible for identifying these details and understanding extent of their application prior to performing work.

Nailing Schedule (Portion of IBC Table 2304.10.1)

All nails are common nails unless written acceptance by Architect (Structural Engineer) is attained.

1. Joist to sill or girder, toenail 3-8d

2. Bridging to joist, toe nail each end 2-8d

3. 1”x6” subfloor or less to each joist, face nail 2-8d

4. Wider than 1”x6” subfloor to each joist, face nail 3-8d

5.  2” subfloor to joist or girder, blind and face nail 2-16d

6. Sole plate to joist or blocking, typical face nail 16d @ 16” o/c

7. Sole plate to joist or blocking, at braced wall panels 3-16d per 16”

8. Top plate to stud, end nail 2-16d

9. Stud to sole plate 4-8d, toe nail or 2-16d, end nail

10. Double studs, face nail 16d @ 24” o/c

11. Doubled top plates, typical face nail 16d @ 16” o/c

12. Doubled top plates, lap splice 8-16d

13. Blocking between joists or rafters to top plate, toe nail 3-8d

14. Rim joist to top plate, toe nail 8d @ 6” o/c

15. Top plates, laps and intersections, face nail 2-16d

16. Continuous header, two pieces 16d @ 16” o/c along each edge

17. Ceiling joist to plate, toe nail 3-8d

18. Continuous header to stud, toe nail 4-8d

19. Ceiling joists, laps over partitions, face nail 3-16d

20. Ceiling joists to parallel rafters, face nail 3-16d

21. Rafter to plate, toe nail 3-8d

22. 1” brace to each stud and plate, face nail 2-8d

23. 1”x8” sheathing or less to each bearing, face nail 2-8d

24. Wider than 1”x8” sheathing to each bearing, face nail 3-8d

25. 2” planks 2-16d at each bearing

26. Built-up corner studs 16d @ 24” o/c

27. Built-up girder and beams 20d @ 32” o/c at top and bottom and

staggered 2-20d at ends and at each splice

 Masonry

1. Specified Compressive Strength of Masonry (f'm):  1500 psi.

2. Concrete Block:  ASTM C90, medium weight, Grade N-I attaining a minimum compressive strength as required to meet specified compressive

strength of masonry (f'm).

5. Mortar:  ASTM C270, Type S conforming with IBC Section 2103.1 and attaining a minimum compressive strength at 28 days of 1800 psi.  Do not use

masonry cement or plastic cement.

3. Grout:  ASTM C476 or IBC Table 2103.3 attaining a minimum compressive strength as required to meet specified compressive strength of masonry

(f'm).  However, in no case shall grout compressive strength be less than 2000 psi at 28 days.

4. Portland Cement:  Cast-in-place concrete section of general notes.

5. Aggregates for Mortar and Grout:  ASTM C144 and C404 of natural sand and rock.

6. Reinforcing Steel:  Reinforcing steel section of general notes unless indicated otherwise.

7. Reinforcing Steel Splices:  Lap reinforcing steel at splices a minimum of 72 bar diameters, unless noted otherwise.  Where clear distance between

bars at adjacent splices is 3 inches or less, increase lap length 30 percent unless splices are staggered at least 24 bar diameters.

8. Placement:  Set cells in vertical alignment.

9. Grouting:  Grout solid all cells.  Mechanically vibrate grout in cells.

A. Horizontal Construction Joints:  Hold grout 1 1/2 inches below top of masonry unit if work is stopped one hour or longer.

B. Grout Cover Around Reinforcing Steel, Anchor Bolts and Inserts Penetrating Masonry Shell:  1 inch minimum

Reinforcing Steel

1. Reinforcing Steel:

All bars unless indicated otherwise ASTM A615, Grade 60

Bars to be welded ASTM A706, Grade 60

2. Wire Reinforcing:

Smooth welded wire fabric ASTM A185

Deformed wire stirrups (D4 and larger only) ASTM A497

3. Lap Lengths:  As shown on drawings.  If lap lengths cannot be determined, verify with Structural Engineer.  Lap wire fabric 1-1/2 spaces (1 foot

minimum).

4. Minimum Cast-in-Place Concrete Cover:  Min. cover, in.

Slabs on Grade center of slab

(a) Concrete Exposed to Earth or Weather (Unformed) 3

5. Chairs or Spacers:  Plastic or plastic coated when resting on exposed surfaces.

6. Bending:  Bend cold unless otherwise accepted by Architect (Structural Engineer).  Do not field-bend reinforcing steel bars embedded in concrete

unless otherwise shown on contract documents or pre-approved by Structural Engineer.

Rough Carpentry

1. Structural Lumber:  Grade marked Douglas Fir-Larch structural lumber complying with Standard Grading Rules No. 17

of the West Coast Lumber Inspection Bureau.  Provide air-dry lumber with 19 percent maximum moisture content.

2. Classifications and Grades:

Member Size Classification Grade

Rafters and Joists Larger Than 2x4 2" to 4" thick, 2" and wider No.2

2x4 Joists and Rafters 2" to 4" thick, 2" and wider No.2

4x Beams, Headers and Stringers 2" to 4" thick, 2" and wider No.1

Beams, Headers and Stringers Larger Than 4xBeams and Stringers No.1

4x Posts 4" thick, 4" and wider No.1

Posts Larger Than 4x Posts and Timbers No.1

Studs, Plates and Blocking Stud Grade No.2

3. Plywood:  U.S. Product Standard PS 1-95 and classified as Exposure 1.  Each sheet of plywood shall be identified with

appropriate trademark of the American Plywood Association.

4. Pressure Treat Structural Lumber Bearing on Concrete or Masonry:  See specifications.  Provide hot dipped galvanized

or stainless steel fasteners and hardware connectors at pressure treated structural lumber.

5. Nails:  Common nails with dimensional properties complying with IBC 2303.6.  Install nails in compliance with CBC

Chapter 23, including Table 2304.10.1

6. Bolts:  ASTM A307 bolts with standard cut washer under bolt head and nut.  Provide holes for bolts 1/32 to 1/16 inch

larger than nominal bolt diameter. Re-tighten bolts prior to application of sheathing or finish.

7. Lag Screws:  ANSI/ASME Standard B18.2.1 for lag screw dimensions.  Pre-drill all holes.  Hole at shank portion to

match diameter of shank.  Holes at threaded portion to be 60 to 75 percent of shank diameter and equal to length of

threaded portion.  Use soap and lubricants to facilitate installation.  Driving with hammer is not permitted.

8. Plate Washers:  Provide under heads or nuts of bolts (including anchor bolts at sill plates) and lag screws of the

following sizes when anchoring wood:

1/2” diameter 1/8”x2” sq. 5/8” diameter1/8”x2-1/2” sq.

3/4” diameter3/16”x2-3/4” sq. 7/8” diameter 1/4”x3” sq.

1” diameter 5/16”x3-1/2” sq.

9. Wood Hardware Connectors:  Manufactured by Simpson Strong-Tie Company, Inc.

10. Notching or Cutting Structural Lumber:  Not permitted unless specifically detailed or indicated.

11. Lateral Support for Beams, Rafters and Joists:  IBC Section 2308.7.

12. Wood Studs:

A. Top Plate:  construct with 2 pieces same width as studs.  Splice as indicated.

B. Stud Wall Bracing in Stud Walls not Plywood Sheathed:  Compliance with IBC Section 2308.6.

C. Fire Blocks:  IBC Section 718.

D. Notching or Boring Holes in Wood Studs:  IBC Section 2308.5.9.

E. Partition Support at Floor Framing:  Double joists under partitions which are parallel to joists and provide solid full

depth blocking under partitions which are perpendicular to joists.
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Foundation Plan

2. EACH SHEARWALL TO HAVE HDU2 - SDS2.5

HOLDDOWNS ON DBL. STUD ON EACH END
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First Floor

Framing Plan
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