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You’ll fi nd no better location to achieve your advertising objectives than 

through the National Concrete Masonry Association (NCMA).

Get your company noticed,
Hit your target market, and
Provide a worthwhile return 
on investment (ROI).

REACH YOUR 
TARGET AUDIENCE!

NCMA gives you the opportunity to get your message seen in:

1.  E-News Brief—an electronic bulletin delivered to more 
than 2,200 inboxes each week.

2. CM News—a monthly publication, reporting on 
industry trends.

3. Concrete Masonry Designs—a monthly magazine, 
alternating commercial, hardscape, and residential 
themes and an annual design awards issue.

4. Membership Directory—a year-long resource book, 
featuring 250-plus pages.

We can develop an impressive advertising package that 
reaches your target audience, meets your budget, and delivers 
the ROI you’re looking for. Visit www.ncma.org to download 
the 2008 Advertising and Media Planner, or contact 
Ron Churchill at 703-713-1900, ext. 209, or by email, 
rchurchill@ncma.org.
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PROJECT
Werpy Residence

Stillwater, Minnesota 

LANDSCAPE DESIGNER
Villa Landscapes

Oakdale, Minnesota 

SRW PRODUCER
VERSA-LOK

Oakdale, Minnesota

CONCRETE MASONRY 
SUPPLIER
Willow Creek Concrete Products, Inc.

Kimball, Minnesota

SRW CONTRACTOR
Akeay Landscaping, Inc.

Mahtomadi, Minnesota
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A f t e r  l i v i n g  a b r o a d  f o r  s e v e n  y e a r s , 

D a v i d  a n d  M e l i s s a  We r p y  d e c i d e d  t o  u p g r a d e 

t h e  o u t d o o r  s p a c e  t h a t  s u r r o u n d s  t h e i r  u p s c a l e , 

s i n g l e - f a m i l y  S t i l l w a t e r ,  M i n n e s o t a  h o m e 

i n  a  w a y  t h a t  r e m i n d s  t h e m  o f  t h e 

c o b b l e s t o n e  s t r e e t s  a n d  w e a t h e r e d  p a v e d  s t r e e t s 

t h e y  h a d  s e e n  i n  E u r o p e . 

At the time, the sloping lawn adjacent to the Werpy home was challenging because it didn’t provide 
a stable or accessible platform for entertaining guests or gardening, and it was hard to maintain and 
mow. “We had a steep hill for a backyard,” says Mr. Werpy. “The grade drops about 15 feet (4.6 m) from 
the front to the back of the house.” The only outdoor amenity that the Werpy’s could use was a small, 
cedar deck extending off the kitchen of the home on the upper level, and this deck was much too small 
of a space for entertaining guests. “Basically, we wanted to create a more usable, inviting space that was 
big enough to entertain large groups, while also creating garden spaces,” says Mr. Werpy.



THE LANDSCAPE RENOVATION
In order to turn the sloping yard into usable space, 
the Werpys hired Villa Landscapes, an award-win-
ning Oakdale, Minnesota design/build fi rm to perform 
a complete backyard renovation that called to build 
two tiered patios totaling 1,500 square feet (139 
square meters) to provide places to enjoy morning tea, 
evening cookouts, and places just to relax.

Andy Lofboom, ICPI- and NCMA-certifi ed land-
scape designer at Villa Landscapes, created a design 
that demolished the deteriorating cedar deck and 
replaced it with a new, slightly larger patio built of 
standard segmental retaining wall units with comple-
mentary pavers in a weathered fi nish that reminded 
David and Melissa Werpy of the cobblestone streets in 
Europe that they are so fond of. This upper-level patio 
extends off the home’s indoor kitchen and functions 
as an outdoor kitchen that includes a built-in gas grill 
and small refrigerator. At the rear of the home, the 
lawn that extends off the walkout basement doors has 
now been transformed into a large lower level patio. 
This lower patio includes an indoor/outdoor fi replace 
that allows the Werpys the fl exibility to sit outside 
on the interlocking concrete paver patio or inside the 
basement to enjoy the fi re.

According to Mr. Lofboom, the biggest challenge 
in designing this project was to connect the upper and 
lower patio spaces so that they “fl owed.” The result-
ing design used a terraced interlocking concrete paver 
walkway to connect the upper and lower patio areas. 
The retaining walls of the terraced walkway create 
nine, compartmentalized garden planters, each about 
4 by 7 feet (1.2 x 2.1 m). “These planters are a gardener’s 
dream,” says Mr. Werpy. “We love the ability to work 
the soil and keep it loose, because these aren’t areas that 
are being walked on, so the soil is not compacted.” 

CONSTRUCTION DETAILS
All these new outdoor spaces, including the terrace, 
the upper and lower patios, the built-in grill, and 
the fi replace were created using standard, weathered 
segmental retaining wall (SRW) units that measure 
6 inches high, 16 inches wide, and 12 inches (152 x 406 
x 305 mm) deep. Mr. Werpy says that he and his wife 
Melissa decided weathered, chestnut-colored concrete 
was the perfect product for the deck as soon as they 
saw the SRW units in a local Patio Town retail store. 
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“Choosing the [SRW] blocks was the fi rst thing we did,” 
says Mr. Werpy. “We spent seven years living in Europe, 
so we took a European perspective on the design. 
We knew we wanted a weathered look that was remi-
niscent of the old chateaus we’ve visited in France.”

Using SRW units on this project was a no-brainer 
for Lofboom as well. “In Minnesota, with the freeze/
thaw cycles, we thought the SRWs would work well on 
this project,” says Mr. Lofboom. “We decided to use 
the weathered standard SRW units placed in a random 
pattern. Lofboom explains that this specifi c type of unit 
uses a fi berglass pin system to secure the block where 
small retaining walls are created. There are four holes 
on top of each block. Two pins hold the block above to 
the block below. The pins lock everything in place, but 

allow the block to move or fl ex slightly, which helps 
in extreme weather. Natural stone caps, adhered with 
concrete adhesive, top off the small retaining walls and 
pilasters to add architectural detail. 

BENEFITS OF CONCRETE MASONRY
“The good thing [about SRW units] is that you can 
use one block to do a bunch of different things,” says 
Mr. Lofboom. “On this project, we used the same 
size block for everything. Instead of ordering a bunch 

“THE GOOD THING ABOUT [SRW UNITS] IS THAT YOU CAN USE 
ONE BLOCK TO DO A BUNCH OF DIFFERENT THINGS. INSTEAD OF ORDERING 

A BUNCH OF SPECIALTY-CUT UNITS, WE CAN EASILY SPLIT A BLOCK, 
WHICH MAKES CONSTRUCTION GO A LOT FASTER.”

—Andy Lofboom, ICPI and NCMA certifi ed landscape designer at Villa Landscapes
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of specialty-cut units, we can easily split a block, 
which makes construction go a lot faster. If we want 
to build a freestanding wall, we just split the back off 
and place two units back to back to give it a textured 
face on both sides. If we want to make a column, we 
just cut the blocks in half, so that it’s textured all the 

way around. We used the SRW for basically every-
thing we had to do. Plus, with the SRW, it’s a uniform 
unit. We don’t have to worry about inconsistencies—
in color or texture—in the units. All this makes our 
labor go a lot faster and helps with the budget.” 

“The astonishing thing about this project was that we 
actually didn’t use one machine,” notes Mr. Lofboom 
who constructed the walls, patio fl oors and terraced 
interlocking concrete paver walkway without concrete 
footings, using only a geogrid to reinforce the soil and 
a Class 5 gravel base as a foundation for the SRW 
units. “We completed this job with three guys and 
wheelbarrows and shovels,” attests Mr. Lofboom. 
The total cost for this project was about $66,000. 
Lofboom started construction on the project in June 
2004 and it took three weeks to complete. 

USING THE OUTDOOR SPACE
Since the backyard renovation, the Werpys have hosted 
numerous gatherings of 50 to 150 people in their back-
yard. “One benefi t of patio design is that each small 
retaining wall on the patio and terrace areas perform 
double duty—they help to establish a boundary and 

create compartmentalized garden areas, but they also 
offer a small place where people can sit during a very 
large social gathering. “We have tables and chairs,” 
says Mrs. Werpy, “but in a big gathering, people can 
just sit on the planter ledges and have a conversation. It 
creates unlimited seating in some regards.” 

UNEXPECTED BENEFITS 
“Before the new patios were built, we didn’t use the 
outdoor space,” says Mrs. Werpy. “We didn’t like to go 
sit on our wooden deck because it just wasn’t pleasant.” 
It even seems like mosquitoes are less of a problem now 
that the wood deck has been replaced with SRW, says 
Mrs. Werpy. “With the wood deck, it seemed like the 
mosquitoes would breed and then come up and attack. 
Now with the SRW/interlocking concrete paver patio, 
it seems like we have pushed the mosquitoes farther 
out. We can now be outside ‘til midnight in the summer 
and it’s not a problem with mosquitoes, which allows 
us to enjoy our back yard so much more.” 

“We’ve had several people compliment us on the 
space,” says Mrs. Werpy. “It would be impossible for 
us to think of going back to a wooden deck. We can’t 
even imagine it. The maintenance on the decking and 
the weathered appearance of the wood—even after 
just a year or two—was terrible. We just didn’t fi nd 
it to be satisfying at all, with the appearance or the 
maintenance of it. We now live outdoors in the sum-
mer—the new concrete hardscape patio system and 
walkway are far more appealing to us.” CMD

“IT WOULD BE IMPOSSIBLE FOR US TO THINK OF GOING BACK 
TO A WOODEN DECK. WE CAN’T EVEN IMAGINE IT… 

THE NEW RAISED PATIOS WITH SRW UNITS IS FAR MORE APPEALING TO US.”
—Melissa Werpy, homeowner



T E C H N I C A L  R E S O U R C E S

Prices refl ect 
purchase price 
only. Shipping 
and handling 
are additional.
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■ Retaining Walls —A Building 
Guide and Design Gallery

The essential 
resource to con-
structing segmen-
tal retaining walls 
with detailed, 
easy-to-follow, 
complete dia-
grams/charts for 
do-it-yourself 
homeowners and 

landscape contractors. 
Order number TR212. 
Professional price $24.95

■ Segmental Retaining 
Wall Installation Guide
Educates contractors and 
owners in the proper techniques 
to install segmental retaining 
wall systems. This resource 
addresses the specifi c installa-
tion steps for 
engineered and 
non-engineered 
systems, and 
includes technical 
information re-
garding excava-
tion, geosynthetic 
grids, and more. 
Order number 
TR146. 
Professional price $4.00

■ e-TEK and e-Details
NCMA’s TEK series and Details 
provide architects, engineers, and 
specifi ers up-to-date informa-
tion on concrete masonry. TEKs 
include more than 130 techni-
cal bulletins on various topics 
related to the industry. A new 
TEK is published monthly, while 
others are revised to refl ect 
code or building design changes, 
as necessary. 

Electronic versions—called 
e-TEKs and e-Details—are free 
through select NCMA member 
websites. Find a member 

sponsoring e-TEKs and e-Details 
at ncma.org. All drawings in 
e-Details are downloadable elec-
tronically in DWG for AutoCAD 
and DXF, among other formats. 
Obtain hard copies of e-TEKs or 
e-Details at ncma.org or call 
the Publications Department at 
703-713-1900. 

■ Design Manual and Software 
for Segmental Retaining Walls
This manual 
provides a 
standard-
ized, generic 
engineering 
approach 
for analysis 
and design 
of segmental 
retaining wall 
units. A seg-

mental retaining wall is 
constructed of dry, stacked 
units (without mortar) 
that are usually connected 
through concrete shear 
keys or mechanical con-
nectors. NCMA mem-
bers provide a variety of 
proprietary units. Included 
in the manual is the latest 

design methodology for gravity 
and soil-reinforced earth walls, 
as well as design criteria, design 
tables, illustrations, installation 
procedures, and sample specifi ca-
tions. 289 pages; second edition, 
third printing (2002). 
Order number TR127A. 
Professional price $66.00

■ Design Software for 
Segmental Retaining Walls 
SRWall version 3.22 
covers design of both 
conventional gravity 
and soil reinforced 
walls, in accordance 
with NCMA’s second 
edition Design 
Manual for Segmental 

Retaining Walls (TR127A) 
and Segmental Retaining Walls: 
Seismic Design Manual 
(TR-160) for walls subjected 
to earthquake loading. Users
are highly encouraged to read 
the manuals for the respective 
procedures before using the 
program. Windows 95 or 
newer (2001). Note: 
This program will not run on 
Windows Vista. Order number 

CMS11711. Professional 
price $182.00 

Buy the manual and 
software together 
and save $15. 
Order CMS11711 
and TR127A. 
Professional price $233.00
 
■ Inspection Guide for 

Segmental Retaining Walls 
This publication provides an 
easy-to-understand resource for 
fi eld use by installers, designers, 
and inspection personnel. The 
guide outlines parameters for 
design and construction 
requirements of segmental 
retaining walls, including basic 
engineering requirements, a de-
sign checklist, and a construction 
observation checklist—
all based on NCMA’s design 
methodology for segmental 
retaining wall systems. 
6 pages (1998).
Order number TR159. 
Professional price $3.50 CMD
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r.  and Mrs.  Stephens 
own a beautiful fi ve-bedroom, 
six-bathroom custom home on 

5 acres (2 hectares) in Cave 
Creek, Arizona. This enormous resi-

dence, complete with a guest house that in-
cludes its own private garages, is almost like a 

private compound with a long circular driveway that 
leads up to the property and orbits around an orna-
mental fountain. According to Jack Ross, hardscape 
sales manager at AZ Block in Phoenix, Arizona, the 
Stephenses wanted to better utilize the home’s desert 
landscape, which posed elevation challenges because 
the driveway area is nearly 4.5 feet (1.37 m) below 
the grade of the adjacent property. 

   Taming an 

ARIZONa 
LaNDSCaPE

THIS CUSTOM- 

DESIGNED LANDSCAPE 

MERGES FUNCTION 

AND AESTHETICS 

TO CREATE AN OASIS 

IN THE DESERT
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General contractor Don Fredericks, owner of Building 
by Fredricks in Cave Creek, Arizona, took on designing 
and building the home and surrounding landscape. 

The landscape concrete masonry work was subcon-
tracted to Brian Bramhill, ICPI, owner of Pathways 
Construction LLC in Scottsdale, Arizona. Mr. Bram-
hill assisted with the landscape project design and 
performed the concrete masonry work, which includes 
approximately 1,200 square feet (111 square meters) 
of segmental retaining-wall units (SRWs) and nearly 
12,400 square feet (1,152 square meters) of interlocking 
concrete pavers (ICP). 

According to Mr. Bramhill, the concrete hardscape 
work was performed at an approximate construction 
cost of $100,000. 

A MASSIVE PROJECT
The concrete hardscape products used in this proj-
ect is astonishing in the sheer volume of product 
used, says Mr. Bramhill. The long driveway (which 
also includes a small motor court) that leads to the 
Stephens’ home is built of approximately 10,000 
square feet (929 square meters) of ICP and is 
fl anked by the 4.5 foot (1.37 m) high SRW (on one 
side of the driveway and the Stephens’ residence 
with a one-bedroom, three-garage guest house on 
the other side). At the end, the driveway circles a 
large, ornamental fountain. The four-door garage 
from the main house and the three-door garage 
from the guest house face each other, with the ICP 
driveway/motor court in between.  

PROJECT
Stephens residence

Cave Creek, Arizona

GENERAL 
CONTRACTOR/
LANDSCAPE 
DESIGNER
Building by Fredricks 

Cave Creek, Arizona

SRW PRODUCER
Arizona Block

Phoenix, Arizona 

SEGMENTAL 
WALL SYSTEM
Allan Block

Minneapolis, Minnesota

SRW CONTRACTOR/
CO-LANDSCAPE 
DESIGNER
Pathways Construction 

LLC 

Scottsdale, Arizona
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BUILDING THE SEGMENTAL
RETAINING WALLS
For the outdoor hardscaping, 4.5 foot (1.37 m) high 
segmental retaining walls are used to make clean 
transitions between the upper and lower patio levels. 
The SRW is created with a four-unit system in two 
integrally colored earth-tone hues—one chocolate 

and another beige buff. “These walls are built of an 
interlocking mortarless system; they are dry-stacked 
100 percent,” says Mr. Ross. “They need no grout, 
no adhesive, and no mortar.” 

The largest SRW unit measures 12 inches deep by 
8 inches high by and 18 inches long (305 x 203 x 457 
mm). The medium size unit appears almost square 
and measures 9.5 x 8 x 9 inches (241 x 203 x 229 
mm). A long, narrow unit that stretches out horizon-
tally measures 12 x 4 x 18 inches (305 x 102 x 457 
mm). The smallest unit is 12 x 4 x 9 inches (305 x 
102 x 229 mm). The SRW cap measures 12 x 4 x 18 
inches (305 x 102 x 457 mm). These are all hollow-
core units that offer built-in water drainage and are 

also easy for installers to handle. The two different 
colors, along with the fi ve different unit sizes, create 
a random pattern that looks very much like stone.

Construction on the SRW began by leveling and 
compacting a 4-inch (102 mm) layer of base rock in a 
trench that is 7 inches (178 mm) deep. The fi rst course 
of SRW is buried approximately 3 inches (76 mm) 
below grade. The hollow block cores are fi lled with a 
gap-graded 3/4 inch (19 mm) stone. A vertical layer of 
the same  coarse stone extends 6 inches (152 mm) be-
hind the wall. The raised front lip of these units creates 
a built-in setback, which makes installation simpler 
by eliminating the need for pins, clips or mortar. The 
backfi ll of 3/4 inch (19 mm) coarse stone  is compacted 
after each course of SRW is installed. “This drainage 
stone allows water to fl ow through it, rather than build 
up hydrostatic pressure,” says Mr. Bramhill.

BUILDING THE PATIO DECK 
AND DRIVEWAY
The rear of the Stephens residence leads out to a cov-
ered patio attached to the stucco house. This patio deck 
steps down about 4.5 feet (1.37 m) to another patio, 
which surrounds an outdoor swimming pool and hot 
tub. The same type and size of interlocking concrete 
pavers are used in the patio deck in the back of the 
home and the driveway in the front of the home. These 
are tumbled units in a two-tone blend that come as a 
fi ve-piece system. The largest ICP unit measures 9 by 9 
inches (229 x 229 mm). The other ICP units measure 

One more great thing about using 
concrete hardscape units is that you can 
develop the project as you go; you’re not 
up against a time factor like you are 
with poured concrete that’s going to 
set up on you, and then you’re beat.
—Brian Bramhill, ICPI, owner of Pathways Construction LLC in Scottsdale, Arizona
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6 by 9 inches (152 x 229 mm), 6 by 6 inches (152 x 
152 mm), and 6 by 3 inches (152 x 76 mm).

BENEFITS OF CONCRETE 
HARDSCAPE  SYSTEMS
Mr. Stephens originally had a vision to create a 
terraced backyard using standard concrete masonry 
units (CMU) for the retaining walls, says Mr. Ross. 
“But after we talked with [Mr. Stephens], we found that 
he was really looking for a product with more charac-
ter and more of a custom feel than standard walls. We 
showed him what a segmental wall system could do for 
him. The versatility of these walls, along with the low 
maintenance and never having to stucco or repaint, was 
something [the Stephens] were excited about. 

“We needed the driveway and patio deck to be 
made of a hard surface that can withstand movement 

without cracking,” says Mr. Bramhill. “Interlocking 
concrete pavers are a great pavement in that they are 
basically like a fl exible concrete mat. They will ride 
the ground and not show stress cracks that you get 
with other products. The owners did not want a sheet 
of concrete—they wanted something more colorful 
that looks dressed-up. With pavers, we can replace 
a few if there is an oil spill from a car.”

Aesthetics and durability were other factors the 
home-owners considered in choosing a concrete hard-
scape product, says Mr. Bramhill. “These pavers are 
really durable. They can be easily replaced or fi xed if 
something happens to an area. They are just a great 
product to work with. Even if you have to pull up some 
[ICP units] to put a pipe in and put the pavers back, you 
wouldn’t ever notice the ‘patch.’ I could talk about pav-
ers all day long; I’ve been installing them for 25 years.”

“One more great thing about using concrete hard-
scape units is that you can develop the project as you 
go; you’re not up against a time factor like you are 
with poured concrete that’s going to set up on you, 
and then you’re beat. I see guys pouring concrete and 
they’re up against a time crunch. They have about 
45 minutes before it is set and they can’t work with it 
anymore,” asserts Mr. Bramhill.

HOMEOWNER RESPONSE 
This project was built in three phases that started in 
early 2006 and was completed later that spring. “The 
Stephens are exceptionally happy with the project 
results,” says Mr. Bramhill. “They are talking about 
paving the rest of the driveway all the way out to the 
main road. This would extend the driveway about 600 
feet (183 m) long and 12 feet (3.7 m) wide.” CMD

“Paving stones are a great pavement 
in that they are basically like a fl exible 

concrete mat. They will ride the ground 
and not show stress cracks that you 

get with other products.”
—Brian Bramhill, ICPI, owner of Pathways Construction LLC in Scottsdale, Arizona
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PROJECT 
Private Residence

Hartland, Wisconsin

LANDSCAPE 
ARCHITECT

Brian Zimmerman

LIED Nursery Co. Inc.

Sussex, Wisconsin

 

INSTALLER
LIED’s Nursery Co. Inc.

Sussex, Wisconsin

WORKING 
WITHIN A 

Creative use of segmental retaining 
wall units helped this family transform 
their yard into a space that met their 
needs despite signifi cant site limitations. 
Photos courtesy of Keystone Retaining Wall Systems, Inc. 

* * * * 
* * * * 



* * * * 
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T
oday’s residential landscaping involves a lot more than 

shrubs and plants. Owners of a private residence in Hart-

land, WI wanted to create recreational and parking areas 

and needed a design solution to overcome signifi cant elevation 

changes, limited accessibility, and city building restrictions. 

Segmental retaining walls (SRWs) were soon established as 

a main design element to accomplish project needs and over-

come the diffi cult site conditions. To complement the new home’s 

exterior, aesthetics were equally important. The structural integ-

rity and pleasing aesthetics of SRW units that were reminiscent 

of stone provided the best solution for this residence.



* * * * 

he Hartland, WI residence is lo-
cated on approximately half an 
acre, however the home covers 
nearly all the suitable building 
area. Brian Zimmerman, Land-
scape Architect for LIED’s Nurs-
ery Co. Inc. was presented with 
the challenge of creating areas for 
guest parking, an in-ground swim-
ming pool, ample patio space for 
entertaining, and a hot tub. Also, 
screening from an adjacent golf 

course and neighbors was to be established.
Several areas designed to be altered by landscap-

ing varied signifi cantly in elevation. The driveway 
was eleven feet higher than the adjoining property. 
A double-dug basement set the fi rst fl oor’s elevation 
eight feet (3.4 m) higher than the road grade and its 
lower level walkout below the existing grade. Both 
the front and back yards were impacted by a 20-
foot wide (6.1 m) sewer easement that ran the en-
tire length of the west property line. Grade within 
the easement could not be altered and no structures 
were allowed to be constructed. City ordinances fur-
ther regulated where retaining walls could be built 
along with several other building restrictions. 

“We couldn’t change the elevation of the house, so 

we had to fi nd solutions that were functional as well 
as acceptable to the client,” said Brian Zimmerman, 
Landscape Architect, LIED’s Nursery Co. Inc.

WORKING WITHIN A LIMITED AREA
The guest parking area and driveway presented the 
project’s most restricted working area. An 11 foot 
(3.4 m) grade difference between the driveway and 
adjoining property required a retaining wall to be 
built. According to a city ordinance, retaining walls 
had to be built at least six feet (1.8 m) away from a 
property line. This restriction resulted in an area  of 
less than 20-feet (6.1 m) of area remaining from the 
garage to the driveway’s edge. 

Permission to build the retaining wall closer to the 
property line was gained. However, the driveway still 
had to be located a minimum of three feet (0.9 m) 
from the property line. This left approximately 26 
feet (7.9 m) from the garage to the driveway’s edge. 
A wall constructed at a near vertical setback was 
dictated by the limited space. 

A wall—using varied-sized, random-patterned 
SRWs—was built along the driveway and all down 
the property’s east side to overcome the 11 feet (3.4 
m) of difference. According to Zimmerman, the wall 
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— Brian Zimmerman, Landscape Architect 

LIED’s Nursery Co. Inc. ”

was stepped down at various points to meet the 
step up points on the house. All foundation back-
fi ll around the garage and under the driveway was 
removed down to undisturbed soil. The wall was 
built at a near vertical setback and constructed with 
gravel and reinforced with geogrid. The wall contin-
ues down a series of landings and steps and makes a 
smooth transition to the lower backyard.

WHEN YOU CAN’T 
MAKE WATER GO UPHILL
Elevation variations and a 20 foot (6.1 m) sewer ease-
ment along the property’s west side greatly affected 
both the front and back yards. The sewer easement 
restricted installation of structures or altering grade on 
that portion of the site. To maintain the grade of the 
easement, a “sunken garden” using more SRW units 
was created in the back yard.

An underground drainage system that empties 
into the southwest corner of the back yard handles 
storm-water runoff. The critical needs were to prevent 
water from backing up into the lower level walkout 
and prevent surface water running into the pool. The 
underground network of collection pipes empty into a 
10 x 10 foot (3 x 3 m) French drain. The French drain 

is located below the freezing line to an approximate 
depth of 14 feet (4.3 m). The area is backfi lled with 
gap graded stone.

“The hope was to tap into the storm water sewer 
lateral along the west side of the property, but it had 
a higher invert elevation than the proposed fi nished 
grade in the back yard. What we had to do was pin-
point low points for catch basins and create our own 
drainage system,” said Zimmerman.

The sewer easement also dictated a raised court-
yard effect to the main entry. A pin-connected SRW 
system was selected for the main entry walls because 
its design fl exibility allowed for corner columns to 
project higher than the wall. The fi nished fl oor’s 
elevation—eight feet (2.4 m) higher than the road— 
required steps to be installed along the front walk. 
These steps allowed for a manageable transition from 
the driveway. “It worked perfectly from both a visual 
and structural standpoint to use [two types of SRW 
units] because of the varied aesthetic and construction 
needs,” said Zimmerman.

The Hartland, WI residence presented signifi cant site 
challenges that required structurally sound solutions 
that would also be aesthetically appealing. The struc-
tural integrity, design fl exibility, and aesthetics of coor-
dinating SRW units allowed a beautiful and welcoming 
landscape to be created on this challenging site. CMD
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It worked perfectly from both a visual 

and structural standpoint to use [two types 

of SRW units] because of the varied aesthetic 

and construction needs.
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A I A  Q U E S T I O N S  ( C i r c l e  t h e  c o r r e c t  a n s w e r )

 1. Hardscaping provides 
 a.  A stable or accessible platform in steep lots 

for entertaining guests or gardening

 b. Easier mowing of steep lots

 c. More usable space on steep lots

 d. All of the above.

 2.  Compartmentalized garden planters 
constructed with segmental retaining 
wall units and terraced walkways are 
a gardener’s dream because 

 a. You don’t have to plant them

 b.  The gardening areas are not walked on 

so the soil is kept loose and not compacted

 c. No care of the plants is required

 d. The retaining walls hide the plants

 3. Cap units on the tops of retaining walls 
 a. Attached with a special adhesive

 b. Provide a fi nished look to the wall

 c.  Can be natural stone or manufactured units

 d. All of the above

 4.  Fiberglass pins or lips on retaining wall units
 a. Nonfunctional

 b. Allow the units to move or  fl ex slightly

 c.  Are used to align the units and lock them in place

 d. b & c

 5. Segmental retaining walls
 a.  Allow clean transitions between different levels 

of patio pavers on a site

 b. Are used to trap water and form ponds

 c. Can be only one color

 d. All of the above

 6.  The hollow cores of segmental 
retaining walls

 a.  Are fi lled with drainage rock to assist in drainage

 b. Provide for easier handling of the units

 c. Help lock the units in place

 d. All of the above

 7.  A gap graded stone material 
behind the wall

 a. Is not necessary

 b.  Provides a structural function making 

the wall stronger

 c.  Provides drainage and keeps water 

from building up behind the wall

 d. None of the above

 8. Interlocking concrete pavers
 a. Act like a fl exible concrete mat

 b. Do not show stress cracks

 c.  Can be removed and replaced without 

creating a noticeable patch

 d. All of the above

 9.  A foundation under segmental 
retaining walls

 a. Is generally a compacted layer of base rock

 b. Must be reinforced concrete

 c. Does not need to be level

 d. Is not required

 10.  When compared to formed and poured 
concrete walls, segmental retaining walls

 a. Require more skilled labor to place

 b.  Don’t have as much variety 

and texture available

 c.  Are not up against a time factor when placing 

such as the setting time of concrete

 d. None of the above



WALL TYPES

Conventional: Conventional 
segmental retaining walls (SRWs) 
are constructed with either single or 
multiple depths of units. For stability, 
the conventional SRW structure must 
have suffi cient mass to prevent both 
sliding at the base and overturning 
about the toe of the structure. Since 
the system consists of individual units 
dry stacked one atop another, shear 
capacity is an important component 
to assure that the units act together 
as a coherent mass. 

Taller walls can also be achieved by 
using multiple depths of units. The 
multiple depths of units increase 
the weight of the wall system and 
provide a more stable base and 
greater resistance to soil pressures.

Reinforced Soil: Reinforced soil 
walls should be specifi ed when the 
maximum height for conventional 
gravity walls is exceeded or when 
lower structures are surcharged by 
sloping backfi lls, live loads, and/or 
have poor foundations. A reinforced 
soil SRW is designed and construct-
ed with multiple layers of soil rein-
forcement placed between the SRW 
courses and extending back into the 
soil behind the wall at designated 
heights and lengths as shown above. 
The geosynthetic reinforcement and 
the soil in the reinforced zone act 
as a composite material, effectively 
increasing the size and weight of the 
gravity wall system. CMD

D E T A I L  O F  T H E  M O N T H
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Segmental Retaining Walls 101

Basic elements 
of SRW’s

Batter:  Batter is achieved through 

the setback between SRW units from 

one course to the next. Structural 

stability of the SRW can be increased 

by increasing the wall batter. In most 

cases, the batter is controlled by the 

location of shear pins or leading/trailing 

lips, however, some systems allow some 

adjustment to the batter.

Foundation soil: The foundation soil is 

the soil which supports the leveling pad 

and the reinforced soil zone of a soil 

reinforced SRW system.

Leveling pad: The leveling pad is a level 

surface, consisting of crushed stone or 

unreinforced concrete, which distributes 

the weight of the SRW units over 

a wider area and provides a working 

surface during construction. The leveling 

pad typically extends typically 6 inches 

(152 mm) from the toe and heel of the 

lowermost SRW unit and is at least 

6 inches (152 mm) thick.

Retained soil: Retained soil is 

the undisturbed soil for cut walls 

or the common backfi ll soil compacted 

behind infi ll soils. 

Drainage fi ll: Drainage fi ll is free-

draining granular material placed 

behind the wall to facilitate the removal 

of groundwater and minimize buildup 

of hydrostatic pressure on the wall. It 

is sometimes also used to fi ll the cores 

of the units to increase the weight and 

shear capacity. The dry stacked method 

of construction used for segmental 

retaining walls permits water to drain 

through the face of the wall. In some 

cases, a geotextile fi lter is installed 

between the drainage fi ll and the infi ll 

to protect the drainage fi ll from clogging.

Reinforced soil: Reinforced soil 

is compacted structural fi ll used behind 

soil-reinforced SRW units which contains 

horizontal soil reinforcement. A variety 

of geosynthetic soil reinforcement 

systems are available. 
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