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Description Decking Beams Girders Columns Seismic

Finish 4 4 4 4 4

2x Decking 4.5 4.5 4.5 4.5 4.5

Plywood 1.5 1.5 1.5 1.5 1.5

Mep 2 2 2 2 2

Misc. 5 5 5 5 5

Beams 3.5 3.5 3.5 3.5

Girders 2 2 2

Columns 5.5 5.5

Walls 15

Total 17 20.5 22.5 28 43

Use 17 21 23 28 43

Const LL 20

Attic LL 40

Sloped Roof Rise Run Factor

Great Room 6 1/3 12 1.13073

Garage 7 3/8 12 1.17376

Description Decking Beams Girders Columns Seismic

Finish (Solar Shingles) 13 13 13 13 13

2x Decking 4.5 4.5 4.5 4.5 4.5

Plywood (2 layers) 1.5 1.5 1.5 1.5 1.5

Rigid Insulation (5") 1.25 1.25 1.25 1.25 1.25

Mep 2 2 2 2 2

Misc. 5 5 5 5 5

Beams 3.5 3.5 3.5 3.5

Girders 2 2 2

Columns 5.5 5.5

Walls 15

Total 31.98496 36.09312 38.44064 44.89632 62.50272

Use 32 37 39 45 63

Const LL 20

Roof LL 20

Load Takeoff (psf)

Load Takeoff (psf)

FLOOR LOADS

ROOF LOADS

14086
Text Box
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Description Decking Beams Girders Columns Seismic

Wood Siding 2.5 2.5 2.5 2.5 2.5

 1/2" Sheetrock 2.2 2.2 2.2 2.2 2.2

2x Framing 2 2 2 2 2

Plywood 1.5 1.5 1.5 1.5 1.5

Batt Insulation 1 1 1 1 1

Mep 2 2 2 2 2

Misc. 5 5 5 5 5

Total 16.2 16.2 16.2 16.2 16.2

Use 17 17 17 17 17

Load Takeoff (psf)

WALL LOADS
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Loft Area PSF Total 

Floor weight 457.5 43 19672.5

Weight (kips) 19.6725

Roof Area PSF Total 

Roof Weight 1472.32 63 92756.16

Weight (kips) 92.76

Total Weight (kips) 112.43

Level Wx (kips) hx (ft) Wx*hx^k Cvx = Wx*hx^k/Σ(wx*hx^k) Fx = Cvx*V Fx*ΣWx (kips) Ax = Fx/Wx (%g) Cs

Roof 112.43 14.25 1602.11 1.0000 0.185*W 20.80 0.1850 0.185

Σ 112.4 1602.11

Level Wx (kips) hx (ft) Wx*hx^k Cvx = Wx*hx^k/Σ(wx*hx^k) Fx = Cvx*V Fx*ΣWx (kips) Ax = Fx/Wx (%g) Cs

Roof 112.43 14.25 1602.11 1.0000 0.185*W 20.80 0.1850 0.185

Σ 112.4 1602.11

Garage and Loft (Grids B-C) Area PSF Total Garage Area PSF Total 

Loft weight 671 106 71126 Floor weight 407 63 25641

Garage weight 409.2 63 25779.6 Total / 1' strip (kips/ft) 1.65                       

Total / 1' strip (kips/ft) 6.46                 Bedroom and Loft Area PSF Total 

Great Room (Grid C-E) Area PSF Total Bedroom and Loft Weight 277.75 106 29442

Great Room Weight 511.9999 63 32256 Total / 1' strip (kips/ft) 2.332                     

Total / 1' strip (kips/ft) 1.760               Great Room and Loft Area PSF Total 

wt x Ax Loft 351.00 106 37206

kips/ft Ax wt x Ax Great Room 510 63 32130

Grids B-C 6.46         0.185 1.195               Total / 1' strip (kips/ft) 4.622                     

Grids C-E 1.76         0.185 0.326               wt x Ax

kips/ft Ax wt x Ax

Garage 1.65                                    0.185 0.306                     

Bedroom and Loft 2.33                                    0.185 0.431                     

Great Room and Loft 4.622                                  0.185 0.855                     

Sds I

Level Wx (kips) ΣWx Fx ΣFx Fpx = ΣFx*wx / Σwx Fpx.max = 0.4*Sds*I*Wx Fpx.min = 0.2*Sds*I*Wx Fpx.design (kips) Ax Scale Factor 1.2 1

Roof 112.43 112.43 20.80 20.80 20.80 53.97 26.98 26.9829 0.2400 1.30

Σ 112.43

Sds I

Level Wx (kips) ΣWx Fx ΣFx Fpx = ΣFx*wx / Σwx Fpx.max = 0.4*Sds*I*Wx Fpx.min = 0.2*Sds*I*Wx Fpx.design (kips) Ax Scale Factor 1.2 1

Roof 112.43 112.43 20.80 20.80 20.80 53.97 26.98 26.9829 0.2400 1.30

Σ 112.43

North/South Diaphragm Forces

North/South Diaphragm Forces

Building Weight 

North/South

East/West

1' Strip Weight E/W 1' Strip Weight N/S

14086
Text Box
EXCEL HORIZONTAL FORCE DISTRIBUTION



Garage and Loft (Grids B-C) Area PSF Total Garage Area PSF Total 

Loft weight 671.00    106.00    71126.0 Floor weight 407.00                                63.00                                        25641.0

Garage weight 409.20    63.00      25779.6 Total / 1' strip (kips/ft) -                                      -                                            1.65                       

Total / 1' strip (kips/ft) 6.46                 Bedroom and Loft Area PSF Total 

Great Room (Grid C-E) Area PSF Total Bedroom and Loft Weight 277.75                                106.00                                      29442

Great Room Weight 512.00    63.00      32256 Total / 1' strip (kips/ft) 2.332                     

Total / 1' strip (kips/ft) 1.760               Great Room and Loft Area PSF Total 

wt x Ax Loft 351.00 106.00                                      37206

kips/ft Ax wt x Ax Great Room 510.00                                63.00                                        32130.0

Grids B-C 6.46         0.240 1.550               Total / 1' strip (kips/ft) 4.622                     

Grids C-E 1.76         0.240 0.422               wt x Ax

kips/ft Ax wt x Ax

Garage 1.65                                    0.240 0.397                     

Bedroom and Loft 2.33                                    0.240 0.560                     

Great Room and Loft 4.622                                  0.240 1.109                     

1' Strip Weight E/W 1' Strip Weight N/S
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Nick Scalzo 

John Lawson  

6/10/21 

Senior Project Discussion 

 My senior project is an accessory dwelling unit for my family in which I did most of the 

architectural and structural design. Throughout the project I encountered many issues that I had 

not seen before and set this project apart from a design lab. My first major issue was doing the 

architecture. I have worked with architects before, but doing the work was a different challenge. 

I had to go to the city and look through city codes to get permitting requirements as well as limits 

on building size, height, and placement. The only thing that I had to start off with was an idea 

from the owner (my parents) and the site dimensions. There was lots of discussion and debate on 

layout of the rooms and what the owner wanted out of the structure. From there the form of the 

building started to naturally shape itself. The building took an iterative design process to get to 

the final architectural form. I started with very tall walls to try and make the loft space as 

comfortable to walk in as possible, but with limits on having a habitable second floor the roof 

ended up being heavily sloped and a dormer was added to make the interior height feel larger. 

The other major change in the shape of the building happened when I made a site visit to lay out 

the plan of the building and I did not like the way it looked in the space. It taught me a lot about 

how looking at a Revit model will not tell you how it will look on the site no matter how 

meticulously the model was crafted. Going out to the site added some very important context that 

the model could not give me. I ended up angling the front of the building about 10 degrees over 

to make it fit the space better. The building was only shifted over a couple feet, but it is 

incredible to see how big of a difference that made in a building of this size. The architecture 

was an interesting balance of the utility required, aesthetic required, and city requirements that 

made for a much more difficult process than I had anticipated. I had only ever experienced first 

year studio with no building design whatsoever, so this gave me a huge respect for what 

architects do that is way beyond just art. Another set of issues I ran into were some structural 

problems. Part of the building was angled which led to some very tall, thin, and angled shear 

walls where the design started to become ridiculous in comparison to every other shear wall in 

the building. Another unique issue was the cantilevered diaphragm by the garage. There I learned 

about the requirements that limit these types of diaphragms but also got a glimpse into semi-rigid 

analysis and a more accurate way to look at diaphragms. All along the way John taught me a lot 

about what is common in the field. I would often bring a design for something that to John would 

look very out of place and not common in construction. He guided me to solutions that are both 

efficient while also being in common practice and thus easier to build. The lessons I learned in 

this project are something that I will carry to my professional career and onward. I have such a 

better understanding of how architecture and structure must work together and how 

constructability also must play a role in all of it. Problem solving on my own and learning from 

John developed my engineering sense to be able to tackle unknown problems with much more 

confidence now.   



 Every project is influenced by global, economic, environmental, social, and cultural 

issues. Starting at the most local issue, socially accessory dwelling units were created in the code 

as a form of affordable housing that could be built on lots will extra space instead of expanding 

neighborhoods and absorbing open land. This project is not meant as an affordable housing 

option but does still have social roots. The owners want it to house kids, grandkids, or 

grandparents. It is a structure that has social purpose, and its design was directly influenced by 

what its social purpose was. Another part of the social issues that have just come up is COVID-

19. With the pandemic, in person interaction was very limited and thus traveling to the site was 

difficult. All processes and meetings took place over the internet. Getting used to dealing with 

the inherent social barriers that the internet provides will be very important in the future as I 

believe that this social issue is here to stay with or without COVID.  

 Another part of the social aspect is a cultural one. My family is a very traditional Italian 

household and family is everything. Doing any and everything family is what is expected, so 

having extra space for family members to stay or live in is engrained in my family’s culture. In 

terms of “culture” in Morgan Hill the city has put strict limits on new construction as Morgan 

Hill is meant to be a small-town branching from San Jose with lots of farmland. Lots of bills 

have been passed to limit new buildings and protect farmland in the town driven by those who 

live here. This has influenced the zoning and size requirements for ADUs as making something 

that is as unobtrusive as possible is important.  

 Economically the building is not being designed to be as cheap as possible. The system is 

a post and beam structure which will cost more than typical stud framed building. With this said 

this was done purposefully to get the look that the owners wanted as well as provide for 

flexibility of the structure as most of the walls are purely architectural and can be changed. 

Glulam beams are very efficient in terms of how large they must be compared to the load they 

will take. This allows a lot less wood to be used which will save some cost. The largest part of 

the cost of the building will come from the architectural finishes and because the structure was 

meant to be exposed there will be a lot of finishes that will be avoided. This will also save some 

of the cost. Tied into environmental and economical, the roof was designed to carry solar 

shingles which may provide power for the house and nearby outdoor lights. It will be an initial 

cost, but overtime will save money.  

 Environmentally this building is currently not designed to meet any advanced LEED 

certification, but may in the future. Glulam beams benefit the environment because they are 

constructed from extraneous layers of wood and glued together. It uses scraps in layers in the 

middle of a member that do not take large stresses. This means that in order to get a large beam 

the manufacturers do not have to cut down a 100-year-old tree to get a massive timber beam, but 

instead can use smaller more sustainably farmed wood to create the same size. As talked about 

above there is a plan to incorporate solar shingled into the building which creates a renewable 

energy source for the building. Other environmental concerns fall onto appliances and 

mechanical equipment that will be chosen at a later time.  

 Lastly are global issues, which currently the biggest effect on this project is COVID. 

COVID has affected every process in creating a building including the design, permitting, and 



construction. All the building planning is online and so making sure that communication is clear 

is important. Plywood prices right now are incredibly expensive due to COVID, so not building 

it right now will save money but also designing using thinner plywood will save money. 

Globally this structure will not have much affect besides its environmental impact. I think that 

prioritizing the environment in all projects no matter how small can start to set examples and 

continue to shift of the field globally toward prioritizing environmentally friendly buildings.  


