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Presentation Focus

• Building the Foundation for Decision Making

• Managing Passive House Targets and Compliance

• Managing Carbon Reduction Targets - focus on Concrete

• Strategies for Success Building Passive House into Public Bid Projects



Catalyst and Gateway Project



Multi-Use Project



Multi-Use Project



Multi-Use Project



Foundation and Support Building



Project Goals and Targets

Overarching Goals
• Library as HUB of community gathering- three uses library, commons, parking/ EV charging

• Climate resilient building:

» Built to last 75 to 100 years

» 60% lower operational energy

» 35% to 40% lower embodied energy



Energy Reduction Target: Early Modeling

WBLCA for “Hot Spot”  

Material Analysis

WUFI Passive, Therm,  

and Hygro Modeling

Solar PV Production  

Analysis



Passive House Preliminary WUFI Modeling

Meeting Criteria- initial recommendations and refinements

• Recommend providing a high efficiency ERV (90% sensible recovery)

• Adding insulation can help reduce heading demand

• Incorporate natural ventilation in the summer to reduce the cooling demand

• Revise ventilation rates to minimize heating and ensure compliance with - ASHRAE 62.1

• Revise equipment using Energy Saving mode operation

• Ensure that the Commercial Kitchen is not considered within the Passive Envelope

• Include PV solar panel renewable energy



Passive House Final WUFI Modeling



Hot spot analysis reveals concrete to be the major contributor in this building  

by volume and by GWP.

Design team recommended and the structural engineering team agreed to  

craft specifications that would allow the concrete supplier to use mix designs  

according to function (PT slab, columns, footings, etc…)

with the goal of a 35 to 40% reduction in overall GWP:

• Type 1L cement (15% limestone vs Portland cement)

• SCM (Supplementary Cementitious Materials) (fly ash and/or slag)

• 56-day strength vs 28-day

WBLCA “Hot Spot” Analysis



Decarbonizing Concrete

( PORTLAND CEMENT )



What are the “levers” we can pull?

Strategy Potential GWP reduction of  

Cement

Limitations

Increase Supplemental  

Cementitious Materials (SCM)  

such as fly ash and slag

20-40% depending on amount of

SCMs

Above 20% SCMs will elongate  

cure time and impact color.

Supply of fly ash and slag varies  

seasonally and may be a local  

concern

Increasing cure time from  

standard 28 day to 56 day

16-18% May have schedule implications

Utilizing Type 1 L Cement 15% Replaces 15% of Portland cement  

with limestone

5% Gypsum 5% Gypsum 5% Gypsum

50% Clinker
80% Clinker95% Clinker

15%

Limestone

15%

Limestone

30%

Calcined  

Clay

0%
30%

Lower  

Carbon

15%
Lower  

Carbon

*Calportland produces Type IL cement (EPD ); should theoretically be cheaper but demand is low (dominated by Caltrans).

Kriegh, J., Magwood, C., Srubar, W. (2021). Carbon-Storing Materials: Summary Report

Kriegh, J., Magwood, C., Srubar, W., Lewis, M., Simonen, K. (2021). Transformative Carbon-Storing Materials: Accelerating an Ecosystem Report.



Can We Meet Our Targets?
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GWP per Concrete Location - Absolute Values

Baseline

Better than Baseline 28 day  

Better than Baseline 56 day  

Pushing Better than Baseline  

Pushing Better than Baseline

Baseline Pushing Better than Baseline

Type I/II Cement Type 1L Cement

Location

Strength

(psi)

Project Volume  

(m3)

28 day GWP  

(kg CO2e per  

m3)

28 day GWP  

lowest of range  

(kg CO2e per m3)

28 day %Reduction  

from Baseline  

lowest of range

56 day GWP

lowest of range
(kg CO2e per m3)

56 day %Reduction  

from Baseline  

lowest of range

Curbs and Pads (plus roof slab) 3,000 37.18 13,609.37 9,714.00 -29% 8,727.84 -36%

Retaining Walls, non-structural  

walls, vehicle barriers 4,000 59.55 26,948.06 17,891.53 -34% 14,569.41 -46%

Slab on Grade 4,000 20.56 9,303.93 6,177.13 -34% 5,030.15 -46%

Foundations, UNO 4,000 338.00 152,950.98 98,162.37 -36% 80,803.60 -47%

Mat Foundations 5,000 1,019.08 565,115.55 364,520.23 -35% 295,959.38 -48%

Precast Stairs 5,000 15.17 8,412.44 5,956.88 -29% 4,877.02 -42%

Post-Tensioned Slabs and Beams 6,000 2,037.51 1,190,111.84 898,676.05 -24% 853,512.77 -28%

Columns, Shear Walls 6,000 758.72 443,169.93 334,646.03 -24% 317,828.28 -28%

-31% -40%



Communicating the Goals



Owner Risk-Reward

41%
REDUCTION IN GWP

=1,088.4 metric tons

237 typical  

passenger cars  

driven for 1 year

122,476
GALLONS OF

GASOLINE BURNED

2,721,045
miles driven



Demonstration and Replication

Future of Concrete

SCM’S / AGGREGATES / CURE TIMES

• CALCINATED CLAYS

• VOLCANIC GLASS

• SILICA-RICH AGRICULTURAL ASH

• RECYCLED GLASS

FROM CARBON REDUCTION TO CARBON STORING

Where Can This Be Done?

TYPICAL FOUNDATIONS  

MAT FOUNDATIONS  

SLAB ON GRADE

POST TENSIONED SLABS AND BEAMS  

NON-STRUCTURAL CONCRETE WALLS  

COLUMNS AND SHEAR WALLS

CURBS AND PADS



Public Bid Process and Strategies



Contract Documents: Specifications

Contractor Requirements Including Training



Contract Documents: Drawings

Penetration Schedule and Details



Bid Period

PRE-BID WALK-THROUGH AGENDA

Date: August 3, 2022

Project: Mount Vernon Library Commons

Held By: Christine Baldwin, HKP Architects

Project Sustainability Goals (Julie)

 i.  EV Charging

 ii.  Passive House

 iii.  Carbon Reduction

 iv.  LEED Silver Targets



Construction: Collaboration



Construction: Awareness and Engagement



Construction: Modifications and Support

Krypton Gas Window Unit Substitution - War in Ukraine



Construction: Modifications and Support

Insulation decrease in localized areas due to mechanical conflicts



Construction: Modifications and Support

Insulation Substitutions Related to Strike

Specified, Approved Substitution 1, Approved Substitution 2, Approved



70% Complete; Opening in Spring 2024



Questions?
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