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Software: AutoCAD, Excel, SketchUp
Materials: Glulam, Steel
Role: Structural Design & Drafting

This project involved replacing a load-bearing wall with a structural beam 
system to open up the floor plan of a residential home in Bridgewater, NJ. 
The design needed to safely transfer the ceiling joist and roof loads while 
meeting building code requirements.

I developed a full 23-sheet drawing set in AutoCAD, performed manual 
beam sizing calculations in Excel, and built a 3D model in SketchUp to 
visualize the framing. The project covers two material options—Glulam 
and steel—along with a cost comparison to help inform the decision.

Overall, this was a valuable opportunity to practice structural drafting, 
load path analysis, and engineering documentation from start to finish.



EXISTING CONDITIONS

Existing Structure (covered in drywall)

AutoCAD Drawing of 
Existing Conditions

Existing walls are framed with 2x4 studs at 16” O.C. 
Ceiling framing consists of 2x6 joists.



This is the cover sheet for 
the 23-sheet structural 
drawing set. The sheet is 
reformatted for portfolio 
layout.

DRAWING S-01 
COVER SHEET















I ran all the beam sizing 
calculations manually in Excel, 
following the Allowable Stress 
Design (ASD) method. I checked 
for bending strength and 
deflection using the National 
Design Specification (NDS) for 
wood and AISC standards for 
steel.

I started with a 4x14x20' Glulam 
beam, but it didn't quite cut it—it 
was overstressed in bending (fb = 
3,836 psi > Fb' = 2,040 psi) and 
deflected too much (Δ = 1.13 in > 
0.63 in). So I sized up to a 
6x16x20' section, which passed 
all the checks (fb = 1,891 psi ≤ 
2,040 psi; Δ = 0.48 in ≤ 0.63 in).

I also sized a steel alternative 
(W10x26x20') for comparison 
(fb = 14,253 psi ≤ 30,000 psi; Δ = 
0.34 in ≤ 0.63 in). Setting up the 
Excel sheet made it easy to test 
different sizes and compare 
materials quickly. The results 
then fed directly into the 
structural design and the cost 
comparison later in this portfolio.

GLULAM AND STEEL 
BEAM SIZING 
CALCULATIONS



COST COMPARISON: GLULAM VS. STEEL BEAM

This cost comparison was developed to evaluate two material options for 
the beam replacement. Costs include materials, labor, permits, utility 
rerouting, finishing work, and a 20% contingency buffer.

The Glulam 4x14x20' option is the least expensive, but it was eliminated 
because it failed the bending and deflection checks. The Glulam 6x16x20' 
passes all structural checks and is approximately $420 less than the Steel 
W10x26x20' option. 

Glulam also simplifies the installation since standard joist hangers and 
nails are used directly, while steel requires bolting a ledger to the beam 
flange first, adding time and labor.

Based on structural performance and cost, the Glulam 6x16x20' beam is 
the recommended choice for this project.



3D STRUCTURAL MODEL: SKETCHUP

A 3D model was built in SketchUp to visualize the original 
framing layout alongside the two design alternatives—
Glulam and steel. The model shows the beam, 
supporting studs, and surrounding joists 
in their relative positions.

This view complements 
the 2D drawings by providing 

a clearer sense of how the structural 
elements fit together and how the two 

material options compare spatially.



DESIGN REFLECTIONS

One of the main challenges was keeping track of sections, numbers, and 
data across multiple drawings. AutoCAD projects are highly 
interconnected; a change in one view can often affect several others, and 
it's easy to miss something if you're not methodical. I was working from 
previous sketches and photos while away from the site, which made it 
harder to piece everything together accurately. I also relied heavily on 
3D visualization to assemble something that didn't yet exist.

Another challenge was learning as I went. I had to figure out how to use 
Layout and build a title block from scratch—none of which I had 
formally learned yet. I also had to be mindful of industry drafting 
standards, which added another layer to the process. Overall, everything 
felt new and required a lot of trial and error.

One key takeaway was the importance of iteration. The initial Glulam 
beam (4x14x20') failed bending and deflection checks, which led to a 
revised design (6x16x20') that passed all requirements. This reinforced 
that engineering is not about getting it right on the first try, but about 
checking, refining, and verifying.

If I were to extend this project, I would explore LVL as a third material 
option and try modeling the structure in Revit after my first semester at 
UIUC to better understand BIM workflows.

If I were to do it all over again, I would start with a rough beam sizing 
calculation before diving into detailed drawings. I would also keep the 
drawings simpler early on and learn more efficient drafting method, like 
using dynamic blocks and Sheet Set Manager, to work more efficiently.

Overall, this project strengthened my AutoCAD drafting, structural 
analysis, Excel, and SketchUp skills, along with my engineering 
communication. It also reinforced the importance of consistency, 
checking, and planning ahead, and gave me confidence in taking a 
structural concept from start to completion.



CONCLUSION

Thank you for taking the time to review my portfolio!

If you would like to see the full 23-page AutoCAD 
structural drawing set, click here to download it or 
scan the QR code on the right.

If you would like to get in touch, I can be reached at:

Ryan Li
(973) 793-8162
tianyirli@gmail.com
linkedin.com/in/ryanli4

https://drive.google.com/uc?export=download&id=1dxejv5FNCjOhRo9bIBFZhLuR_UmB8GXA
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