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About: NZELI Intern

M.S. Structural Engineering and Mechanics | Stanford University

B.S. Architectural Engineering | University of Colorado, Boulder



Sustainability and 
Reporting at DCI Engineers

• Signatory firm for SE 2050

• CLF sponsors

• Sustainability committee

• Developed and actively expanding company-wide 
mandatory sustainability education

• Perform LCAs

• Advocate for procurement & manufacturing of low 
carbon materials via EPD/GWP spec requirements

Bullitt Center: Seattle, WA
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Case studies: Workflow and Roadblocks 

• AI-assisted material mapping with LCA tool

• BIM data did not fully capture quantities
• Detailed, manual QTOs necessary

• Concrete rebar
• Light-wood framing

Timberview: Portland, OR (via Access Architecture)



Case studies: Tool Development

Element ID Family:Type ID Type Name Type Mark Sched_Qty R_Bar Size R_Length S
2805786 2121744:2805781 10B 10B (2) #5 -
2805790 2121744:2805781 10B 10B (2) #5 -
2256340 2238746:2242251 10T 10T (16) #5 9'-6" -
2256358 2238746:2242251 10T 10T (16) #5 9'-6" -
2257216 2238746:2242352 11T 11T (36) #5 8'-0" -
2255967 2238746:2242366 12T 12T (24) #5 12'-6" -

Callout Quantity Bar size Length (ft) Total Weight (lb)
10T 16 5 9.5 3707.8
11T 36 5 8 303.8
12T 24 5 12.5 633
7T 17 5 17.5 5022.4

• Coordinated with BIM department to identify and export specific data/properties from Revit 

• Developed Excel tools to process Revit export data and perform QTOs

Excel Concrete Rebar QTO Tool



Case studies: Results

• Timber structural systems tend to minimize 
embodied carbon

• CLT floor deck can have 3x less GWP than a 
similar concrete floor

• Lighter structure

• Below-grade elements contribute significant 
GWP on timber projects 

• Concrete foundations

320 tCO₂e 316 tCO₂e
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93 tCO₂e

0

50

100

150

200

250

300

350

Substructure Framing Levels 2-8 Floor
Decks

Level 1 Floor
Deck

G
W

P 
 (t

 C
O

₂e
)

Timberview GWP: by Assembly

Steel

Gypcrete

Mass Timber

Rebar

Concrete

5 kg CO₂e/ ft² 18 kg CO₂e/ ft²



Lessons Learned

Importance of careful/consistent data source selection (i.e. EPDs)

Efficient allocation of work: BIM vs LCA Practitioner

Granularity vs speed

Automation



Takeaways + Best Practices

• Each project will have new, unique concerns and requirements

• Consider purpose of LCA when defining scope
• E.g. Comparison or baseline: need consistent procedure

• Monitor developing technologies and regulations to continue to improve

• Early-stage integrative design maximizes carbon-reduction opportunities

Fifteen Fifty: San Francisco, CA (via Jason O’Rear)
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