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Course Description
This is the third in a series of FREE web seminars sponsored by the AIA 
Residential Knowledge Community that will explore the ways that architects 
use research to enhance the health, safety, social, economic and 
environmental performance of buildings as well as the experiences of 
housing residents.

Experts in research on resilient building practices will explore their research 
on design and strategies that mitigate the impact of natural disasters. 
Stephen Schreiber, FAIA will discuss, "Mitigating the effects of hurricanes on 
marginal housing in Florida", which will focus on the effects of wind and 
flooding on mobile home parks in south Florida, with a particular emphasis 
on the design of manufactured housing and communities. David Perkes, AIA 
will discuss his research on the response of various building systems to 
infiltration during flood events.



Learning Objectives
1. Participants will learn to identify various types and 

methods of research applicable to resilient building 
design.

2. Participants will learn about current trends in evidence-
based design for natural disaster mitigation.

3. Participants will gain an understanding of various 
strategies for applying research on resilient design to 
their own practices.

4. Participants will gain an understanding of the limits of 
and gaps in research that’s being conducted in the field 
and in the academy.
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Stephen Schreiber, FAIA
Professor, UMass Amherst

Hurricane Loss Mitigation Project--Florida

Major Research Areas:

1. Obstacles to upgrading mobile home and communities 
2. Case-studies of  mobile home parks that are closing
3. Best practices in hurricane resistant construction





POLK COUNTY MOBILE HOME PARKS
24 cities MOBILE HOME 

PARKS
MOBILE HOME 
SPACES

TOTAL 502 45,810





PINELLAS COUNTY

PINELLAS COUNTY MOBILE HOME PARKS

18 cities MOBILE  
HOME 
PARKS

MOBILE HOME 
SPACES

TOTALS 342 43630

HILLSB

HILLSBOROUGH COUNTY MOBILE HOME
4 cities MOBILE  

HOME 
PARKS

MOBILE HOME 
SPACES

TOTALS 579 32,448
*









MAJOR STORM EVENTS AFFECTING POLK COUNTY: 1994-2003
Storm Type Number of Events Reported Mobile Homes 

Damaged
Flood 25 6

Hurricane/
Trop. Storm

13 4

Tornado 34 290

Thunderstorm 
High Winds

128 140

TOTALS 200 events At least 440 mobile homes





MAJOR STORM EVENTS AFFECTING POLK COUNTY: 2004
Storm Type Number of Events Reported Mobile Homes 

Damaged
Hurricane/
Trop. Storm

4 3,110











PROPOSED  CLOSURES—Hillsborough

Name MH spaces Proposed 
Use

Currently 
Public or 
Private

Comments

Bay Breeze 15 Residential Private Developing area—all RV 
spaces

Westshore 105 Residential Private Developing area

Affected spaces=120

IN PROCESS OF CLOSING—PINELLAS, HILLSBOROUGH, LEE

Name MH spaces Proposed 
Use

Currently 
Public or 
Private

Comments

Kapok 236 Retention 
pond

Public Pinellas—Full report in this 
document

Oakwood 75 Private Hillsborough

Bamboo 89 Residential/
Commercial

Public Lee-- Community 
Redevelopment
incentives

Palace 91 Commercial Private Pinellas
Affected spaces=491



CLOSED—PINELLAS
Name MH spaces New Use Public or Private

Lake Seminole 50 Commercial Private

Silvercrest 100 Commercial Private

Largo Village 25 Retention 
pond

Public

Pine Grove 16 Park Public

Snug Harbor 100 Residential Private

CLOSED—HILLSBOROUGH
Name MH spaces New Use Public or Private

Sunnydale 200 Residential Private
Drew Park/ 
Evans Park

200 Airport 
expansion

Public

TOTAL AFFECTED SPACES=2600 approx























Option 1—Reconfigure with double wide duplexes



Option 1—Replace with permanent structures on same plats



Mobile Home Park layout 

Does not have a direct physical impact on storm survivability, 
but layouts can affect the sense of community. 

• The research team suggests that strong community pride is 
directly related to safer neighborhoods with greater 
potential for successfully surviving major traumas such as 
hurricane and other storm events. 

• Additionally, alternate park layouts may allow for increasing 
densities that would promote the economic viability of the 
manufactured home parks as businesses and thereby 
continue to provide a stable housing alternative.



Yachthaven Estates community area was developed in 
unincorporated Pinellas County in the 1950s annexed into Largo in 
1966 by referendum.

Total of 73 mobile home lots.



PROBLEMS

[A home owner] discovered, at the worst possible time, that she and the 
other residents in the Yachthaven Estates mobile home community are 
stuck in a web of city, state and federal regulations, unable to replace 
their homes even if they are damaged or destroyed by hazards. 

• They can't replace them with mobile homes because their community 
is in a flood zone and coastal high hazard area. 

• So when their old,1950s-era, mobile homes deteriorate to the point of 
needing replacement the only option is to build houses on site. 

• But other laws require site-built houses have to be on minimum lots of 
5,808 square feet. 

• Almost all the lots in Yachthaven are smaller than that. Some are half 
that size. 

• Factor in required city setbacks of up to 20 feet, and that doesn't 
leave room for much of a house, even if a house were allowed.



SOLUTION

City Commission of Largo approved a neighborhood plan that made
all the lots legal, creating an exception to city codes.

• Mobile homes are still not being allowed, but modular, wood, masonry or any other 
construction that meets Florida Building Codes is approved. The plan also would 
reduce the required front setback from 20 feet to 10 feet.

• The smaller lots (e.g., 40 ft. x 60 ft. and 45 ft. x 90 ft.) are allowed to redevelop in 
one of three ways:

Individually as single-family residences following the same standards 
applied to the other lots;

"Together" as two single-family attached (zero lot line) residences with a 
single-family appearance. Each unit must be maintained on as a separately 
deeded parcel capable of being independently owned and sold;

Be combined into one lot (without requiring replat), allowing them to be 
returned to the same size as the other surrounding lots.







CASE STUDY—
Laurel Park, Northampton, Massachusetts
Former Methodist camp
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COTTAGE HOUSING DEVELOPMENT--WASHINGTON
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LEARNING FROM DISASTER:  
FLOOD-PROOF CONSTRUCTION 
RESEARCH

David Perkes, AIA 
Gulf Coast Community Design Studio
Mississippi State University



What is the relationship between a disaster 
and community resiliency?
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community’s awareness of the need for 
resiliency.



What is the relationship between a disaster 
and community resiliency?

A disaster increases (temporarily) a 
community’s awareness of the need for 
resiliency.

A disaster decreases (at least temporarily) the 
community’s resiliency.



What effects of a disaster decrease a 
community’s resiliency?

• Loss of buildings.
• Decrease in demand from decrease in 

population.
• Increase in development costs from 

increased insurance and building  costs.
• Increase in flood requirements.



EAST BILOXI

Hurricane Katrina’s 20 foot storm surge inundated 
the East Biloxi peninsula. 



4000 HOUSES



2000 HOUSES



Half of the buildings in East Biloxi were destroyed.



The other half of the buildings were flooded.



Flood map before Hurricane Katrina.



Flood map after Hurricane Katrina.



Typical commercial street now in a flood zone.



Typical commercial street now in a flood zone.

How can communities continue to develop 
in existing commercial districts that are now 
in flood zones?





Flood‐proof construction research

Task 1:   UNDERSTAND THE HAZARDS
Task 2:   PLAN NEIGHBORHOOD LAND 

USE
Task 3:  INVESTIGATE MATERIALS AND 

ASSEMBLIES
Task 4:   DESIGN A MIXED‐USE 

BUILDING
Task 5:   INFORM THE DEVELOPMENT 

COMMUNITY
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East Biloxi neighborhood flood‐proof building plan



East Biloxi commercial streets



Division Street redevelopment/infill sites
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Brick/cmu cavity wall Panel/cmu rain screen



Sealed cmu Brick veneer/metal stud



Insulated concrete form (ICF)  Metal clad SIP









Gypsum board moisture content



Flood test one



Flood test one



Flood test two



Flood test two



ICF SIP

Sealed cmu Sheet membrane
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Research Conclusions

Because flood‐proof construction is only 
feasible for up to three feet its application 
may require site and building designs that 
elevate the floor level.

Flood‐proof construction is possible with a 
variety of wall systems, but requires more 
than ordinary supervision because the 
failures typically occur at joints, such as the 
joint between the slab and the bottom of 
the wall.   



Flood‐proof 
construction 
website and 
blog

www.gccds.org
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