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Creating naturally beautiful
waterways with concrete masonry.

F E A T U R E S

4
Sky Ridge Medical Center
The design offers a permanent water
feature that combines sustainable and
responsible design with a stunning,
dramatic, and practical use of CMU for
water retention.

10
Deep Creek Lake, Maryland
A segmental retaining wall built to control
erosion makes a splash in scenic western
Maryland.
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AIA Learning
Objectives
After reading this
article you should be
able to answer the
AIA CES questions on
page 14.
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SRW systems have increasingly shown
their adaptability to water uses.
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The new, 138-bed Sky Ridge
Medical Center in Lone Tree,

Colorado, is not only a much-
needed acute care hospital and
state-of-the-art medical facility, but
also a lavish feast for the eyes with
its rich use of materials and creative
design. Complimenting its resort-
like atmosphere at the base of bluffs
1,000 ft. (300 m) above mile-high
Denver and with views of the
Rocky Mountains is landscape de-
sign that mixes creativity with func-
tionality. Among its amenities, the

design offers a permanent water feature that com-
bines sustainable and responsible design with a
stunning, dramatic, and practical use of segmental
retaining wall units for water retention. 

The Sky Ridge Medical Center occupies a 42-
acre (17 hectares) site that will become part of the
3,500-acre (1400 hectares) development of

RidgeGate, a planned community based on the
principles of smart growth.  RidgeGate will even-
tually employ reuse and mixed-use criteria to cre-
ate a diverse community of retail, offices, schools
and parks as well as residential space over the next
40 years. A 54,000 sq. ft. (5016 m2) recreation
center opened early this year, and a light rail is
planned to create easy access to various parts of
the community. As an anchor to the new develop-
ment, the Sky Ridge Medical Center has set the
tone for outdoor design that will eventually incor-
porate many of its facets into future concepts.

With site levels of the campus varying as
much as 40 ft. (12.2 m), retaining walls were
needed to develop access to several levels of the
Medical Center and to provide parking to vari-
ous entrances of the hospital. Engineers and de-
signers combined this site feature with a design
to collect water runoff from the site and facility.
A sustainable and ecologically sound plan was
created out of adherence to site contours and

Project
Sky Ridge Medical Center

Location
Lone Tree, Colorado

Architect:
Gresham Smith and Partners, Nashville, TN

Hospital Land Planner
Civitas, Denver CO

Construction Management
Bovis Lend Lease, Nashville, TN

Landscape Engineering
Keystone Engineering

Mason Contractor:
Ames Construction Inc., Aurora, CO
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simple necessity. To this end a terraced design
was implemented for the majority of the seg-
mental retaining walls (SRWs).

Graceful and commanding, five tiers of SRWs
rise above the storm water retention pond cre-
ated to collect runoff water from the property
and facility. Inlet structures feed the pond from
these sources and a pump driven waterfall creates
a cascade of water. A turret shaped structure
houses the minimalist waterfall and flowing
curves break the line and meander majestically
around the pond. Plantings of conifers and
shrubs rise above each tier, creating a sense of
strong planes and vertical accents. The pond's

unique impervious rubber lining was installed to
the top of the first tier and the entire earth rein-
forced zone—at the lowest tier stretching 30 ft.
(9.2 m)behind—was filled with crushed rhyo-
lite. This allows water to rapidly fill and rapidly
draw down avoiding any buildup of water pres-
sure behind the wall. 

The sweeping curves of the rising tiers offer a
visually striking structure that addresses pure
functionality with a creative solution. A walkway
has been created that leads to this popular destina-
tion, and a future medical building will focus
more directly on the pond with a light rail station
proposed directly across from it. In addition, the

Commercial Concrete Masonry ■ 7

The sweeping curves of the rising tiers offer a
visually striking structure that addresses pure

functionality with a creative solution.

P4_8.qxd  11/3/2005  1:50 AM  Page 7



1 2 / 0 5
8

pond provides for irrigation to the landscape gen-
erally, and during dry spells, water can be pumped
from a deep-water well and held in the pond.

Another area of the project that utilizes SRWs
for both structural and aesthetic purposes is a
staircase leading down to the outdoor seating area
of the Medical Center's café, an inviting place for
workers and guests to gather and one that has
been used for outdoor parties and other institu-
tional events.  Sky Ridge Medical Center CEO
Maureen Tarrant observes the "thoughtful func-
tionality" needed utilizing segmental retaining
walls to create a retention pond with areas of
flowerbeds and a cascading waterfall that "tried
to get more out of it than its function." 

SRW systems have increasingly shown their
adaptability to water uses, including scour pro-
tection, erosion control and floodplain applica-
tions. Special provisions must be made in such
water applications that include a sound founda-
tion design, allowance for relieving hydrostatic
pressure behinds the walls, and freeze-thaw cy-
cles, among other concerns. The ability of SRWs
to accommodate themselves to all manner of
curvature makes them particularly well suited to
building around water. With choice building
sites at a premium, developers have to face in-
creasingly limited building conditions. SRWs
offer practical, durable, and long lasting alterna-
tives to other methods of soil retention.  ★
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AIA Learning
Objectives
After reading this
article you should be
able to answer the
AIA CES questions on
page 14.
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Shoreline erosion is insidious. Landscaping or other vegetation that seems far from the shore

can, in a matter of years, find itself nearly water bound.. Homeowner Dave Buscher was deter-

mined to stop the process in his backyard before it was too late.

"We had one big tree, three feet (.9 mm) in diameter, that was being undercut by erosion," says

Buscher, whose five-bedroom second home is on the shore of Deep Creek Lake in western Mary-

land. "We wanted to save that tree, and the way to stop the erosion was by building a retaining

wall."

Created on Deep Creek River in the 1920s by the construction of a hydroelectric dam, Deep

Creek Lake is now the center of a real estate and recreational boom at the far end of  Mary-

land's panhandle. The area is home to Backbone Mountain, the state's highest point, and the

Eastern Continental Divide. Water from Deep Creek Lake flows west toward the Ohio River,

while other streams feed the eastern flowing Potomac River.

Deep Creek, Preserved Shoreline.
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In this landscape of mountains, river valleys and
lakes, retaining walls are a common feature.

But concrete masonry segmental retaining walls
are strangers to these parts. That is, until Buscher
and contractor Cliff Welch, owner of Land Design
Landscaping and Excavating, applied for a permit
from Deep Creek Lake's owner, the state's depart-
ment of natural resources, to build a segmental re-
taining wall.

The department's guidelines state that "hand
stacked stone and native wetland plantings are consid-
ered" for erosion control. Additionally, "permit hold-
ers are responsible for all costs of improvement." 

Those guidelines for shoreline erosion prevention
techniques are being reassessed, says Sean McK-
ewen, regional manager for wetlands and waterways
for the state's department of the environment. The
department, together with the department of nat-
ural resources, is responsible for issuing permits,
who previously resisted issuing permits for stacked
stone or segmental retaining walls because of a mis-
conception that they performed the same.

Buscher and Welch received their permit-but it
took time. Construction on the retaining wall itself
took about two weeks, Buscher says. "But it took al-
most two years from the time we applied for the
permit to the time the wall was finished."

By building the wall,  "we're basically paying to
keep erosion down on [the state's] lake," he adds.

In mandating stacked stone, authorities are trying
to maintain "a rustic look," Welch says. But the
contractor had sound practical and economic rea-
sons for preferring a segmental retaining wall to lay-
ing native stone.

"All the landscaping work is very labor intensive,"
he says. "We have a lack of skilled labor to lay stone.
The stone itself is hard to come by, and it's expensive."

Then there's the small window of opportunity for
building on the shoreline. The lake is at its lowest
point from late September through March, Welch
explains. He spent about two weeks in construction
in November 2004 before the weather got too cold,
then returned for two days in the spring of 2005 to
complete the job.

The wall answers all the shortcomings of stacked
stone. The crew doesn't need to be highly skilled -
"Basically, it's like stacking Lego blocks," Welch
says. The supplier was nearby, and the price was
right - $38-$40 a square foot, "depending on access-
ability."

The finished wall 3 feet (.9 m) high and 100 feet
(30.5 m) long, in what Welch calls "a walnut color
that mimics fieldstone." He used four types of block
to achieve a random look - a standard unit 6 inches

1 2 / 0 5
12

P10_13.qxd  11/3/2005  2:01 AM  Page 12



Commercial Concrete Masonry ■ 13

(152 mm) high by 16 inches (406 mm) across by 12
inches (304 mm) deep; a cobbled unit 6 inches (152
mm) high by 8 inches (203 mm) across by 12 inches
(304 mm) deep; and two accent units, both 4 inches
(101 mm) high by 12 inches (304 mm) across and
12 inches (304 mm) deep.

Welch began by digging a 3-foot-wide (.9 mm)
footer, then put down a layer of filter fabric at the
bottom of the trench. Then he laid down 6 inches
(152 mm) of compacted road base, placed filter fab-
ric on top of that and, finally, another 6 inches (152
mm) of road base.

Built above the frost line, "it's designed to with-
stand the freeze and thaw cycle. That's why you
don't pour in a concrete footer," he says.

The first course of block is the most critical, Welch
says, so he dry-stacked the units. "We spent 40-50
percent of our time on that row of block. That's how
critical it is. Then you can lay the rest pretty fast."

The segmental product Welch used features a slot
and hole system. A pin goes through the top unit
and into the unit below it, he explains.

He built the wall in panels, with each panel including
one standard segmental retaining wall unit, one cobbled
unit and two accent units in changing configurations.
"That's how you get that random look," he says.

In addition to the retaining wall,
Welch used paver slabs to construct a
patio, a walkway around the deck, and
laid pavers on the driveway for his
client.

Buscher, who bought the home in
2000, says his retaining wall has "a
much cleaner look" than the stone and
rip-rap walls he sees on the lake shore.
"If you go around the lake in a boat
and look at the others, they don't seem
to have any permanence to them."

He worries about kids scrambling
over the sharp rocks to get into the water. "With this
wall we put in some steps so you could get right
down to the water."

At the same time that Buscher's permit was ap-
proved, Welch received the go-ahead to build a seg-
mental retaining wall at another home on the lake.
Whether this is the beginning of a trend, or just ex-
ceptions to the rule remains to be seen. Buscher,
though, believes the extra wait to get the retaining
wall he wanted was worth it.

"It turned out fantastic," he says. "I don't think
we could have saved that tree otherwise." ★

Project Credits
Project:
Residential erosion control
retaining wall
Owner:
Dave Buscher
Location:
Deep Creek Lake, Md.
Masonry contractor:
Land Design Landscaping and
Excavating LLC, Oakland, Md. 
Masonry supplier:
Alcon Inc., Morgantown, W.Va.
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■■ Check here to request a catalog of concrete masonry technical literature.

AIA/ASLA Questions:
(Check the correct answer)

1. SRW systems have shown their adaptability to water uses by:

❑ Scour protection

❑ Erosion control

❑ Floodplain applications

❑ Ability to accommodate curvature

❑ All of the above

2. Special provisions that must be made for SRW water applications include:

❑ Sound foundation design

❑ Allowance for hydrostatic pressure behind the walls

❑ Unit color

❑ Freeze-thaw cycles

❑ a,b, and d

3. One of the advantages of using a crushed stone footing for SRWs above the frost-line is:

❑ It looks better

❑ It withstands freeze-thaw cycles better than a concrete footing

❑ It doesn’t require any special attention for installation

❑ It reduces the potential for settlement

4. In regard to other methods of soil retention, SRWs offer:

❑ No advantage

❑ No attention to installation needed.

❑ More practical, durable, and long lasting alternatives

AIA/ASLA Member Information:

NAME

ADDRESS

CITY STATE/PROVINCE POSTAL CODE

PHONE FAX

E-MAIL ID NUMBER

I certify that the above information is true and accurate to the best of my knowledge. I have complied with the

AIA/ASLA Continuing Education Guidelines.

SIGNATURE DATE 

Concrete Landscape
Designs AIA /ASLA
Continuing Education
Learning Program

Learning Units 
Reporting Form

To receive one learning 
unit, read “Sky Ridge
Medical Center” (page 4)
and “Deep Creek Lake”
(page 10) and complete the
following questions on both
articles. Return this form to
the National Concrete
Masonry Association. Only
original forms will be accept-
ed for learning unit credit.

Forms received after
January 2007 will not be
accepted for learning
unit credit.

❏ I am a non-AIA architect
or design professional.
Please send me a certificate
stating the learning units
earned that I can use for
documentation to fulfill other
continuing education
requirements.

Send completed Report 
Form to: AIA CES, National
Concrete Masonry Association, 
13750 Sunrise Valley Drive,
Herndon, VA 20171-4662.
If you have questions, 
please contact NCMA 
at 703.713.1900.

December 2005

ASLA CPE
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D E T A I L  O F  T H E  M O N T H

Reinforcement Placement for Curved Walls
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