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Infill Design Toolkit: Best Practices for context - Responsive Infill Design

Produced by City of Portland

This is an extensive, 'nut and bolts' discussion of addressing contextual design. I
have also included some, though not all, of the examples of specific prototypes that
the City of Portland utilizes. Though most of the examples provide for a higher
density of development than would be appropriate for West Linn, the problems and
solutions outlined to address contextual design are directly relatable to our issues.
In particular the Toolkit discusses setbacks, how to address the 'rhythm' of the
street, building compatibility, landscaping, parking and includes numerous case
studies.
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Design Principles for
Residentiallnfill Development
Based on design guidance from the Comprehensive Plan,
Community Design Guidelines, Zoning Code, and.
other City documents
Bulleted statements listed below the basic principles are included to clarify the potential
ways of implementing the principles.

Contribute to a Pedestrian-Oriented Environment
• Use architectural features (such as fac;ade articulation, window and entrance

details, and porches or balconies) that provide a human-scaled level of
detail

• Avoid large areas of blank wall along street frontages

• Minimize the prominence of parking facilities

• Provide strong connections between main entrances and sidewalks

Respect Context and Enhance Community Character
(While the continuation of existing community character may be a priority in
established neighborhood areas, contribution to a desired future character
may be more important than compatibility in areas where change is expected
and desired, such as in mixed-use centers)

• Arrange building volumes and use setback patterns in ways that reflect
neighborhood patterns or that contribute to its desired character

• Consider utilizing architectural features (such as window patterns, entry
treatments, roof forms, building details, etc.) and landscaping that acknowl­
edge the surrounding context and neighb'orhood

• Use site design that responds to natural features of the site and its
surroundings

• Minimize solar access impacts on adjacent properties

Consider Security and Privacy
• Orient windows and entrances to the public realm to provide opportunities

for "eyes on the street" and community interaction

• Minimize impacts on the privacy of neighboring properties

Provide Usable Open Space
• Maximize the amenity value of unbuilt areas, providing usable open space

when possible

• Make usable open space, not surface parking, the central focus of larger
projects

Design for Sustainability
• Use durable building materials

• Use energy-efficient building design and technologies

• Minimize stormwater runoff
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Housing Prototypes
Solutions for achieving density and
neighborhood-friendly design on small infill sites

T
he housing prototypes of this section are intended to serve as a problem­
solving tool to help improve the design of medium-density infill housing
projects, particularly in the R2 and R1 multidwelling zones. The prototypes

highlight medium-density housing types and configurations that are suitable for
common Infill situations, meet City regulations and design objectives, and are fea­
sible from a market perspective. They illustrate solutions for common infill design
challenges such as balancing parking needs with pedestrian-friendly design and
providing usable open space while achieving density goals. They are also intended
to help broaden the range of housing types being built in Portland by presenting
innovative configurations, with a particular focus on arrangements conducive to
ownership housing. The prototypes continue characteristic neighborhood street
frontage patterns by featuring house-like building volumes along street fronts and
by providing opportunities for landscaping.

The prototypes al'e based on site configurations common in different parts of the
city, such as those of close-in neighborhoods where infill sites are typically in incre­
ments of the SQ'-wide lots established by Streetcar Era platting; and the very dif­
ferent sites typical in Outer East where lots are larger but disproportionately deep.
This set of housing prototypes is intended to be the beginning of a collection that
will be added to over time to expand the range of design solutions.

Each prototype includes cross references to other sections of the Infill Design
Toolkit. These sections can be referenced for more detailed information on specific
design issues and for information on case studies and built examples

Guiding Criteria
The housing prototypes were designed to:

• Meet City regulatory requirements;

• Be financially realistic;

• Minimize the prominence of vehicle areas, while limiting impervious sur­
faces and providing at least one parking space per unit;

• Provide usable outdoor space;

• Respond to typical neighborhood contextual situations (through site
design, arrangement of building volumes, etc.); and

• Include configurations conducive to ownership housing (such as by
allowing housing units to be on separate lots).

Regulatory Review
To ensure that the housing prototypes illustrate "approvable" configurations
that can meet the requirements of the various City regulatory agencies, they
have been reviewed by the following City bureaus:

• Planning

• Development Services

• Office of Transportation

• Environmental Services (regarding stormwater management)

• Fire and Rescue
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Caveats
Whde the housing prototypes focus on illustrating configurations that meet regula­
tory standards, in certain cases code adjustments or appeals would be necessary
for particular aspects of the prototypes to be approved In these situations, the
"Regulatory Notes" included with each prototype highlight aspects of the proto­
types that would require additional review. (Their inclusion here does not guarantee
the outcome of a code adjustment request or appeal)

Also note that the prototypes do not take into account area-specific regulations
or design review criteria that may apply to a site, or other site-specific issues and
constraints. For example, Prototypes 1b, 2a, 4a, 4b, and 5b would not meet require­
ments of the Community Design Standards (applicable in areas with design review),
which call for all primary buildings to be set back no further than 25 feet from
front lot lines Bureau of Development Services staff and other relevant agencies
should be consulted regarding site-specific issues and the general applicability of
the prototype configurations to any particular site.

Pitched roofs are used for the prototypes because many community members con­
sider them to be more "design neutral" than flat roofs in a generalized residential
context. The intent of this is to encourage attention to be focused on more funda­
mental aspects of housing form and site organization, rather than on the relative
merits of traditional or contemporary architectural style. The illustrated roof forms
are not intended to indicate that other roof forms would not be equally or more
appropriate for any particular housing project or specific context.

Prototype Sites
The prototype sites and their attendant issues are summarized below:

Inner neighborhoods

• Prototype 1: 10,000 SF site in the R2 zone
What can be built besides 4-5 rowhousesi
Opportunities for courtyard housing?

• Prototype 2: 5,000 SF site in the R1 zone
How to fit 3-5 units, plus parking!

• Prototype 3: 10,000 SF site in the R1 zone
Opportunities for courtyard housing and additional
homeownership possibilities! (Such sites often require too
great a density for conventional rowhouses to be practical.)

Outer East neighborhoods

• Prototype 4: 95' wide by 180' deep site in the R2 zone
How to design density for narrow sites?
Homeownership opportunities!

• Prototype 5: 90' wide by 220' deep site in the R1 zone
On a busy arterial street?
How to provide livable housing close to traffic, contribute to
a transit-oriented environment, transition to lower-density
housing, and fit 14-20 units and vehicles'

Housing Prototypes Consulting Team
Van Meter Williams Pollack, LLP; Urbsworks, Inc.; E.D. Hovee & Company
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• 4 units (1,500-1,950 sqft each)
arranged around a common green,
either attached or detached.

• Intended to allow fee simple owner­
ship, with common green held as a
common tract.

• Massing of front units reflects
neighborhood patterns of houses
on 50'-wide lots,

1a Cottage Cluster

Site Axonometric View
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Regulatory Notes
• As shown, would require code

adjustment for reduced setback
to common green (3' setback
required). The 2Y2' setback
shown is needed to accom­
modate enclosed garages. If
parking pads al'e used, 3' set­
backs are possible.

1a Cottage Cluster
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Alternative with detached houses and
parking pads

0 Related Sections0
0

Driveways and parking . 19J:
~

0 Courtyard housing. 46-51
!Xl
J: Common greens 52-53
~

w
Case Studiesz

~
w Hastings Green 64-65z
z Cluster Housing Profiles

1,2,6 ... C-22
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• 4 or 5 attached or detached units
(1,600-1,850 sq.ft each) possible

• Two units face public street, gives
appearance of two single-family
homes from street.

• As shown would require condo­
minium ownership. With modifi­
cations, may also be possible as a
"shared court" configuration, with
units on separate lots oriented
toward a shared court street tract.

• Shared driveway with special paving
provides both vehicle and pedestrian
access. Single access point allows up
to 4 on-street parking spaces.

1b Cottage Court

Site Axonometric View
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Details

.19

46-51

55-57

....... .... 66

Regulatory Notes
• If a shared court street tract IS

to be created, building layout
would need to be modified to
accommodate minimum Hact
width of 20' .

• Land division option shows the
use of an alternative develop­
ment option allowing 3' side
setbacks for detached houses.

1b Cottage Court

Related Sections

Driveways and parking

Courtyard housing

Shared courts

Case Studies

Jake's Run

Option: Parcelization Plan with shared court
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• 5 rowhouse units (1,050-1,300 sq.ft
each).

• Massing intended to blend with sur­
rounding single-family context

• Parking in detached garages to the
rear of each unit, accessed by alley
easement

• Small private gardens between each
unit and the garages.

• Additional square footage is pos­
sible if living space is added in a full
third story or above garages.

1c Contextual Rowhouses

Site Axonometric View
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Details

Parcelizatlon Plan

17,20

19

Regulatory Notes
• As shown, would require code

adjustment, as one lot does not
meet minimum lot size require­
ment of 1,600 sq.ft

• Rear alley easement (instead of
tract) allowed when it serves
no more than 5 lots.

• This configuration could be
used in the Rl zone if at least
2 accessory dwelling units are
placed over garages to meet
density requirements

1c Contextual Rowhouses

Related Sections

Rear parking

Driveways and parking

Case Studies

Rowhouse Project Profiles .... C-2
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• 4 rowhouse units (1,300-1,600 sq.tt
each)

• Units grouped in pairs, providing
building forms reflective of typical
neighborhood patterns, avoiding
the wall-like effect of four attached
units..

• Double-loaded rear alley makes
efficient use of site area, allowing
larger backyards than possible with
conventional rear parking (also
possible to locate garages closer to
each other, further reducing imper­
vious surface area).

Site Axonometric View

1d Contextual Rowhouses Variant
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Details
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Regulatory Notes
• This configuration also appro­

priate for the R2.5 zone, pro­
viding a solution that meets
requirements for 15' of unin­
terrupted street curb in front
of each unit, which is required
for lots less than 36' wide in the
R2.5 zone.

• Rear alley easement (instead of
tract) allowed when serves no
more than 5 lots.

1d Contextual Rowhouses Variant

Related Sections

Rear parking

Driveways and parking

Case Studies

Rowhouse Project Profiles . C·2
Parcelization Plan
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2a Townhouse Cluster
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• Two sets of paired townhouses, 4
units total (1,000-1,300 sq.ft each,
not including garages)

• This configuration has become one
of the most common owner-occu­
pied infill housing types in Seattle.
Possible in Portland as either condo­
miniums or rental units.

• This prototype illustrates the use
of driveway paving blocks as an
alternative to a grade-separated
walkway for access to rear units.

• Cantilevering living space over
vehicle areas provides efficient use
of limited site area.

Site Axonometric View
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2a Townhouse Cluster

Regulatory Notes
• This driveway configuration

requires screening by a fence
(minimum 3' high) as alter­
native to requirements for a
5'-deep landscaped buffer

• Wider driveway entrance may
be required for sites fronting
onto arterial streets (see
Prototype 2b).
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Related Sections

Driveways and parking

Townhouse clusters ..

.. . 19
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Open Space Plan
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• 3-4 units (1,000-1,400 sq.ft each,
not including garages),

• Street frontage designed to reflect
scale of a single-dwelling house to
blend with neighborhood context.

2b House-plex

Site Axonometric View
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Details

17'

20'

SO'
26'

23'

• 7'

17'

30'
••.r-- -=-:-.. ._~":';-l

, j

;;~l. •. _

' .• -·1

Regulatory Notes
• This driveway configuration

requires screening by a fence
(minimum 3' high) as alter­
native to requirements for a
5'-deep landscaped buffer.

• Wider driveway entrance may
be required for sites fronting
onto arterial streets as shown
in alternative plan view. If 50,

driveway can be narrowed 20'
from street curb.

2b House-plex

Alternative with wider driveway entrance for arterial streets
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Driveways and parking

Driveway width

House-like plexes

Case Studies

Plex Profile 2
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This section presents a summary of best practices for integrating new medium­
density housing into the fabric of existing neighborhoods. The strategies
presented are particularly oriented to development in the Rl, R2, and R3

multidwelling zones, but can also be relevant to infill development in the R2.5 and
RH zones and to medium-density residential projects in commercial zones.

Infill Design Strategies
Best practices for
context-responsive infill design

Components
Respond to Basic Neighborhood Patterns

Integrate Parking

Minimize Scale Contrasts .

Limit Privacy Impacts

Create Usable Outdoor Spaces.

Alternative Housing Types ..
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The 10 Essentials for
North/Northeast Portland Housing

(1991)

Building Blocks for
Outer Southeast Neighborhoods

(1996)

Focus on Patterns, Spaces, and
Housing Types
The residential streets of Portland's neighborhoods often include a diversity of
architectural styles and housing types, yet present a sense of cohesion due to recur­
ring patterns-such as street-oriented buildings, fine-grain "rhythms" of develop­
ment, and green street edges created by front yards and gardens. The focus of this
;ection is on strategies for continuing these and other fundamental neighborhood
patterns, with particular attention paid to the integration of parking and minimi­
zation of scale contrasts-which are often key challenges to integrating higher­
density development into neighborhoods This section also focuses on challenges
resulting from the space limitations typical of higher density infill development,
highlighting strategies for limiting privacy impacts and creating usable outdoor
spaces. Finally, this section highlights alternative types of medium-density housing
appropriate for infill situations, For information on other, more detailed, aspects
of design-such as those related to architectural details, entrance treatments, roof
forms, etc.-other Planning Bureau documents should be consulted, including The
10 Essentials for North/Northeast Portland Housing (1991) and Building Blocks for
Outer Southeast Neighborhoods (1996)
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Respond to
Basic Neighborhood Patterns
Basic neighborhood patterns to look for to inform the
design of infill development, explained further below,
include:

Street frontage characteristics. . . . . . . . . . 4

Rhythm of development along the street . . . . . . . . . . . 5

Building orientation. . . . . . . . . . . . . 9

Front setback patterns . . . . . . . . . 10

Landscaping and trees 11

Backyard patterns and topography 12

Architectural features. 13

The inclusion here of these aspects and the related design strategies that follow
are not intended to suggest that these patterns must be continued in all cases.
Rather, they should be read as suggestions for context-responsive. strategies jf these
aspects are important to the community. Neighborhood plans and community
members should be consulted to determine their relevancy to any specific site and
neighborhood.
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STREET FRONTAGE CHARACTERISTICS
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Green street frontages
Most neighborhood residential streets in Portland are characterized by landscaped
setbacks between the fronts of buildings and sidewalks. This "green edge" provides
residential streets with a clearly-identifiable character that serves as a counterpoint
to the "hardscape" of commercial main streets. In many areas, this green edge is
reinforced by planting strips and street trees.

Principle: Along residential side streets, limit interruptions to front setback land­
scaping. A key way of achieving this is by minimizing the amount of frontage
devoted to paved vehicle areas (see pages 75-28)

Contemporary infill (upper)-front
landscaping ties these attached houses
into the neighborhood fabric (City Life
demonstration project-7995). This
provides a stronger contextual fit than the
rowhouses (lower), despite the latter's more
traditional architectural details. That shed
roof forms are used insteqd of gables is of
less consequence than the continuation
of neighborhood street frontage
arrangements.



RHYTHM OF DEVELOPMENT ALONG THE STREET
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Contemporary infill continues street
frontage rhythm

Avoid monolithic massing-disrupts fine­
grain neighborhood pattern

~

Rhythm of development along the street
Neighborhood block frontages are often characterized by a consistent rhythm of
development created by recurring building patterns. In inner neighborhoods this
is typically defined by development patterns established by the original platting
pattern of SQ'-wide lots

Principle: Continue established building rhythms along street frontages.

Street lined with houses, duplexes, and fourplexes built in the early 20th Century The
rhythm of development along the street is consistent, despite differences in density

Projects on sites larger than nearby houses can continue such patterns by dividing buildings into volumes reflective of the
established building rhythm. Conversely, projects of small-lot land divisions (such as those comprised of 2S'-wide lots) can
often best respond to neighborhood context by including attached houses, instead of using of narrow houses on each lot
In older neighborhood houses, paired attached houses can achieve a much more successful continuation of established pat­
terns than is possible with narrow, detached houses, which can disrupt established neighborhood patterns characterized by
houses on SQ'-wide lots.
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RHYTHM OF DEVELOPMENT ALONG THE STREET I COURTYARD HOUSING
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Courtyard housing. The divided massing of courtyard housing, especially when
street-fronting units have house-like forms, provide opportunities to integrate
higher-density housing into neighborhood patterns where detached houses
predominate.

7920s courtyard apartments. Form of end units reflects neighborhood context of detached
houses.

Recent courtyard housing examples with
house-like forms at street frontages



RHYTHM OF DEVELOPMENT ALONG THE STREET I PAIRED ROWHOUSES
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. Paired rowhouses. Divide rowhouse projects into paired units, with massing
reflective of nearby detached houses. Contextual fit can be optimized by pairing
units under the same roof form, instead of using separate gables for each unit.

Four-unit rowhouse project divided into distinct building volumes, with two units under
each gable, that reflect massing of nearby houses (pre-existing house visible to right)

"House" at center is actually two
side-by-side rowhouse units, each
only 10' wide. Their combination

into a single house-like form
avoids any appearance of being

overly narrow and continues
the neighborhood rhythm. Examples of paired rowhouses (also called

semi-detached houses)-continue patterns
established by houses on SQ'-wide lots
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RHYTHM OF DEVELOPMENT ALONG THE STREET I CORNER ATTACHED HOUSES
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/
/

Corner Attached Houses. Corner sites provide opportunities for attached houses
to reflect neighborhood patterns, by enabling units to be oriented to different street
frontages, providing the appearance of distinct houses
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Attached houses {j"oined at garage visible in
top image) divided into volumes similar in
form to nearby detached houses.



BUILDING ORIENTATION

I
/

~/

~
/

/

11/

Street orientation
Buildings oriented toward streets are a key characteristic of Portland's neighbor­
hoods. This orientation is achieved by having features such as windows, main
entrances, and porches oriented toward the street. This street orientation also con­
tributes toward a pedestrian-friendly street environment, providing a visually-rich
street edge; and contributes to safety by allowing residents to survey street activity
(the "eyes-on-the-street" concept).

Principle: Along street frontages, orient windows, main entrances, and other pri­
mary building fa<;ade elements toward the street. Care should be taken to avoid the
appearance of buildings turning their backs or sides toward the street. Courtyard
buildings can contribute to this by orienting main entrances toward courtyards that
serve as a semi-public extension of the public realm of adjacent streets

Contrasting images of similarly-configured apartment developments, but
featuring very different street orientations. Left example includes main entrances
and many windows oriented toward the street. Porches bring additional prominence to
the street-facing entrances, while architectural details and far;ade articulation provide
additional visual interest that contributes to a pedestrian-friendly street environment. Right
example appears to "turn its back" to the street, with no main entrances along the street
frontage and large areas of blank wall.

Triplex with "front" doors and most
windows oriented toward side, away from
street.

Triplex with main entrances, windows, and
porches oriented toward street.
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FRONT SETBACK PATTERNS
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Front setback patterns
Some streets feature consistent front building setbacks that help define neighbm­
hood charactel:.

Principle: Continue established building setback patterns, where this is a neighbor­
hood priority and is practical. Note: deep front setbacks can compromise the ability
to provide backyard space and/or rear parking, particularly at higher densities

Shallow setbacks along a Lair Hill street

Generous setbacks along an Irvington street
lined by a mix of apartment buildings and
houses



LANDSCAPING AND TREES
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Landscaping and trees
In outer neighborhoods the predominance of landscaping and trees are often more
central to neighborhood character than the architecture and b.uilding frontage
patterns.

Principle: Use landscaping and trees to achieve compatibility in areas where these
are unifying elements of community character.

Street trees and neighborhood character. Street trees can be as central to
neighborhood character as development patterns or architecture, as these views
of Northeast Portland highlight. To help continue this tradition when undertaking
infill projects, minimize driveway widths and curb cuts to maximize opportunities
for street trees. Careful consideration should be given to selecting tree species
appropriate for the planting strip width, site conditions, and surrounding context
(contact the City Forester for more information).

An urban neighborhood /5 almost invisible
beneath a vast green canopy-created, in
large part, by street trees.
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BACKYARD PATTERNS AND TOPOGRAPHY

Note: Courtyard housing, which pro­
vides opportunities for reflecting estab­
lished street frontage patterns through
courtyard landscaping and divided
building volumes, tend to intrude into
the backyard realm (see page 48) Such
trade-offs need to be considered

Backyard patterns

Mostresidentialareaszonedformedium- 'I 11 11111. Idensity development have established
patterns of backyards, which create a
much-valued "private realm" of outdoor
spaces that contrast functionally with
the "public realm" of street frontages.
Infill development which intrudes sig­

nificantly into the backyard realm can I
have substantial privacy and solar access
impacts and is often a key concern of
neighbors (see pages 35-37)

Principle: Respect the backyard realm
by minimizing intrusions by larger struc­
tures, where this is a priority
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Topography and Grade
Raised lots are a character-giving feature
of some neighborhoods, as are patterns
established by the predominance of
houses with raised foundations.

Principle: Continue characteristic
aspects of neighborhood topography,
such as raised lots and the relationship of
buildings to grade, in areas where these
aspects form prevalent patterns.

Note: providing for the accessibility
needs of residents needs to be consid­

. ered when designing buildings with

raised foundations.
From The 10 Essentials for North/Northeast Portland Housing
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