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ABOUT BUILDING
RESILIENT SOLUTIONS (BRS)

Location: Suffolk, Virginia
First lab of its kind

+ Support testing alternative retrofits
Yields thoughtful, informed solutions
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Presenter Notes
Presentation Notes
-About company
-Mission
-Example work, pictures

Formed as a joint-venture between Commonwealth Preservation Group and Museum Resources Construction and Millwork.
Seeks to prove inherent flood resiliency of historic materials if handled properly following a flood event.



OUR WORK: 2021

Addressed issues with current codes and
ordinances
* Indiscriminate impact on properties
Trigger not limited to flood related events

* Loss of inherently resilient historic building
materials

Enter permanent cycle of replacement with disposable
materials

» Reduction in property values
Impact to real estate assessment

* No solutions tfor properties when elevation
and demolition are too extreme given the
risk
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Presenter Notes
Presentation Notes
Lab (drawings) from before it was built
Data question



Charleston, South Carolina
Discussed issues with Norfolk's topography
Addressed issues with the current codes and ordinances in place for building renovations of historic properties that have undergone a flood event.
Discussed exemptions that historic properties may be able to obtain.
Explained our process with a case study.
Displayed the blueprints for our now operational Suffolk lab.


FEMA has also begun to implement the new NFIP risk rating. Previously, flood insurance rates have been determined using a Flood Insurance Rate Map (FIRM) , which places emphasis on a property’s elevation within a designated flood zone. 
With the new Risk Rating 2.0, FEMA is able to incorporate additional flood risk variables and equitably determine insurance premiums based on individual home values and the unique flood risks of individual properties methodology known as Risk Rating 2.0, which began for new policy holders on October 1, 2021 and will take effect for all existing policy holders on April 1, 2022. 



OUR WORK: 2022
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Opening of our Suffolk Lab

Initial Testing Objectives

Development of consistent assessment method
durability and reuse of materials post flood event
Establishment of damage functions for future
occurrences of flooding events

Creation of baseline for an empirical approach to

develop fragility curves
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Presenter Notes
Presentation Notes
Review of lab opening, one house underway (Pictures from this)
What we are doing further
Beginning stages of tests


TEST PROTOCOL 1.1
PURPOSE & PARTNERS

Goal

Study the durability and survivability of historic
wood flooring materials that have been
exposed to limited duration water inundation,
as is commonly experienced during tidal
flooding events
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Presenter Notes
Presentation Notes
-Include: what was tested, partners, and goals of the test
Picture of the lab or of the problem that the test wanted to solve or partners only of there is not enough room


How? The Flood Chamber y |
» Can be flooded to simulate flood -_' ‘

event
* Drained after set period of time to replicate a
drying period

Data Collected

Changes occurring in wood samples:
« Width
*  Thickness
* Weight
Moisture Content
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Presenter Notes
Presentation Notes
-Why was it designed like this?
-What will the design help test?


Made to replicate a flood event
The camber can be flooded to simulate this effect
In addition, a drying period can be replicated
These are meant to resemble conditions that are commonly seen in Tidewater, Virginia.
The flooring samples were chosen to represent common flooring materials in pre-1940s structures and modern structures in the Tidewater, Virginia area. 
Data was collected on the change in width, thickness, and weight, in the wood.



TEST PROTOCOL 1.1
DESIGN

Materials Tested
Flooring samples representative of common

flooring materials in Tidewater, VA
Pre-1970s structures

Modern structures
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Presenter Notes
Presentation Notes
-Why was it designed like this?
-What will the design help test?


Made to replicate a flood event
The camber can be flooded to simulate this effect
In addition, a drying period can be replicated
These are meant to resemble conditions that are commonly seen in Tidewater, Virginia.
The flooring samples were chosen to represent common flooring materials in pre-1940s structures and modern structures in the Tidewater, Virginia area. 
Data was collected on the change in width, thickness, and weight, in the wood.



TEST PROTOCOL 1.1
DATA
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TEST PROTOCOL 1.1
TAKEAWAYS

f“%;i\ Conclusions
Modern growth had little dimensional stability

Wood commonly found in floors in pre-1970
structures generally outperformed modern low-

to-moderate wood used in modern flooring

Final Takeaway
Future protocol should be developed to test

post-storm recovery for flooring
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Presenter Notes
Presentation Notes
-What can be concluded from the test
-How can this help future property owners or contractors?

It was concluded that Modern growth Pine and Modern White Oak had little dimensional stability
This would cause the flooring to buckle and its fasteners to fail when the wood was nailed down.
Dense growth Pine saw the smallest expansion in width and generally outperformed low-density Pine
This is true for all categories but thickness



TEST PROTOCOL 1.2
PURPOSE AND PARTNERS

Goal

Study the flood resilience of engineered wood
flooring materials specifically designed to survive
minor flooding events
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Presenter Notes
Presentation Notes
-What is being tested, partners, goals of test


How? The Flood Chamber

Same conditions used for Protocol 1.1

*  Made to replicate a flood event
* Drained after set period of time to replicate a drying period

Data collected

Changes occurring in samples:
Size
Deformations
Moisture retention
Appearance
Will be compared to historic flooring
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Presenter Notes
Presentation Notes
-Why was it designed like this?
-What will the design help test?



Materials Tested

Engineered wood flooring materials from three

major retailers:
*  Pergo Wet-Protect Brentwood Pine Wood Plank Laminate
Flooring

*  Freemont Eco Resilient Flooring
*  Midtown Light Oak Wire-Brushed Engineered Hardwood

Material #2 Material #3

3
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Presenter Notes
Presentation Notes
-Why was it designed like this?
-What will the design help test?



TEST PROTOCOL 1.2

DATA

Comparison of Average Length from all Rounds

8.5
7.875 7.875 7.875 7.906 7.9
7.5
7 6.8195 6.821 6.7835
6.5 .
6
R1 Pre R1 Mid R1 Post R2 Pre R2 Mid R2 Post R3 Pre R3 Mid R3 Post
Comparison of Average Width from all Rounds
7
5.879 5.881 5.8655 5.928 5.9465 5.9665
6
5
4 3.4895 3.79675
3
2
1
0
R1 Pre R1 Mid R1 Post R2 Pre R2 Mid R2 Post R3 Pre R3 Mid R3 Post
TR VIRGINIA
— TECH.
MONWEALTH o
PRESERVATION GROUP og Reichard

MEEN  BUILDING SCIENCE
BGEIME  Consulting, LLC



Presenter Notes
Presentation Notes
-What do they tell?


Conclusions

« All engineered flooring tested exhibited dimensional
instability: Samples cupped and distorted in thickness and
width
Engineered products with no wood in their composition were
the most resilient of the group
While moderately resistant to moisture the engineer
products can not be repaired post flooding
While moderately resistant to moisture, the engineered
products cannot be repaired post flood event

Final Takeaway

Future testing should also include a complete floor assembly including
glue down applications and nail applications
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Presenter Notes
Presentation Notes
-What do the results of the test mean
-What does this mean for historic property owners 
-What does this mean for contractors 


TEST PROTOCOL 2.1
PURPOSE and PARTNERS

Goal

Study the survivability of historic plaster wall
assemblies and exterior cladding materials that
have been exposed to limited duration water
inundation, as is commonly experienced during

tidal flooding events
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Presenter Notes
Presentation Notes
-goals

Study the survivability of historic plaster wall assemblies and exterior cladding materials that have undergone flood events. 
Purpose was to replicate a flood event and a drying period that is typical of the tidewater area.



How? The Flood Chamber

» Made to replicate a flood event

* Can be flooded to simulate flood event

* Drained after set period of time to replicate a

drying period

Data collected

Changes occurring in samples:

*  Moisture content
General observations
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Presenter Notes
Presentation Notes
-What does the design tell about the test


Materials Tested
Replicated assemblies representative
of common assemblies in

Tidewater, VA

Samples that were used include:
Plaster on Wood Lath with taper sawn
Southern Yellow Pine Siding
Plaster on Wire Lath with taper sawn
Southern Yellow Pine Siding
Modern Drywall with taper sawn Southern
Yellow Pine Siding
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Presenter Notes
Presentation Notes
-More detailed pictures of the tests
-What do they show


TEST PROTOCOL 2.1
DATA
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Presenter Notes
Presentation Notes
-What do they tell?


TEST PROTOCOL 2.1
Takeaways

Conclusions
Common wall assemblies in pre-1970
structures are highly survivable in flood
scenarios.
Plaster on wood or wire lath wall assembly are
highly survivable in flood events

Final Takeaway
Future protocol should be developed to test post-
storm recovery of wall assemblies
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Presenter Notes
Presentation Notes
-What do test conclude to 
-What will this mean for future historic property owners or contractors

Additional observations:
Plaster survived flood events with negligible changes in measurements or deformations
Drywall edges where water could penetrate the joint performed poorly
Plaster on wood lath performed the best


It was concluded that plaster on wood or wire lath wall assembly that was commonly contracted in the pre-1940s are highly survivable in flood events.
It was also found that:
Plaster survived flood events with negligible changes in measurements or deformations
Drywall edges where water could penetrate the joint performed poorly
Paster on wood lath performed the best. This wall assembly expanded the least in cross section and returned the closest to pre-test values.



OUR WORK: 722 FILER STREET

Background

c.1920s residence

1,082 SF
1.5 Stories

Chestertield Heights Historic District

Family purchased 1964; first flood
incident 2009

Project completed April 2023



Presenter Notes
Presentation Notes
-Include flooring details
-Summary of what was done to the house

-Possibly link the AP article or in executive summary packet
https://apnews.com/article/hurricanes-floods-science-government-regulations-climate-and-environment-859b963ff558475c2a6f45a64eaeb96d 

NPS guidelines “…recommend keeping historic materials in place when possible. But they don’t list specific materials due to the lack of research on their flood resistance…

…hoping for an eventual shift in practices that will save money for homeowners as well as taxpayers, who often foot the bill after a major disaster.”
-From AP News article “Historic homes may prove to be more resilient against floods”, October 9, 2022




OUR WORK: 722 FILER STREET

Project Scope

[ Owner to “age in place” with ADA mobility and
care considerations for parent
Involved Flood Mitigation and Retrofit
Use of Moisture monitoring and Building
Assessment
Received a Special Flood Hazard Area Exception
Approval from Norfolk's Floodplain Ordinance



Presenter Notes
Presentation Notes
-Include flooring details
-Summary of what was done to the house

-Possibly link the AP article or in executive summary packet
https://apnews.com/article/hurricanes-floods-science-government-regulations-climate-and-environment-859b963ff558475c2a6f45a64eaeb96d 

NPS guidelines “…recommend keeping historic materials in place when possible. But they don’t list specific materials due to the lack of research on their flood resistance…

…hoping for an eventual shift in practices that will save money for homeowners as well as taxpayers, who often foot the bill after a major disaster.”
-From AP News article “Historic homes may prove to be more resilient against floods”, October 9, 2022




OUR WORK: 722 FILER STREET

Regrade site
Reinstate pier foundation
and flooring system

Install properly functioning
gutters and downspouts
Apply mold and rot resistant
materials up to the DFE


Presenter Notes
Presentation Notes
-Include flooring details
-Summary of what was done to the house

-Possibly link the AP article or in executive summary packet
https://apnews.com/article/hurricanes-floods-science-government-regulations-climate-and-environment-859b963ff558475c2a6f45a64eaeb96d 

NPS guidelines “…recommend keeping historic materials in place when possible. But they don’t list specific materials due to the lack of research on their flood resistance…

…hoping for an eventual shift in practices that will save money for homeowners as well as taxpayers, who often foot the bill after a major disaster.”
-From AP News article “Historic homes may prove to be more resilient against floods”, October 9, 2022




OUR WORK: 722 FILER STREET

Reconfigure floorplan

Use of rot resistant materials
Fibrex board drywall below
Design Flood Elevation with a 3"
gap Above Finished Floor
Rot resistant framing and trim

Historic/heart pine replacement
flooring

Electrical run in weathertight
conduit polystyrene insulation
Capillary break at the chair rail
Slot at top for ventilation behind
crown (in addition to base)



Presenter Notes
Presentation Notes
-Include flooring details
-Summary of what was done to the house

-Possibly link the AP article or in executive summary packet
https://apnews.com/article/hurricanes-floods-science-government-regulations-climate-and-environment-859b963ff558475c2a6f45a64eaeb96d 

NPS guidelines “…recommend keeping historic materials in place when possible. But they don’t list specific materials due to the lack of research on their flood resistance…

…hoping for an eventual shift in practices that will save money for homeowners as well as taxpayers, who often foot the bill after a major disaster.”
-From AP News article “Historic homes may prove to be more resilient against floods”, October 9, 2022




FUTURE TESTING PRIORITIES

Complete flooring assembly
Systems with subfloor
Systems without subfloor
Nailed in place flooring
Glued in place flooring

Post flood event use of materials
Biological contaminates
| ocal flood waters



Presenter Notes
Presentation Notes
-What is planed to be tested in the future
-Why is this important to test/focus on


DISCUSSION

WHAT FUTURE TESTING
WOULD YOU LIKE TO SEE?



Presenter Notes
Presentation Notes
-Priority's of the presentation
-Any ideas from the audience on testing/ on what could be tested?
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%f Thoughtful, informed retrofit design.
Email: admin@brs.llc
Website: https://www.brs.llc/
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