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In 1997, the Red River “Flood of the 
Century” impacted the City of Win-
nipeg’s residential areas along the riv-
erbank. Protected by temporary sand 

bags. Following the flood, the Kilkenny 
Drive North Community qualified for 
funding to implement permanent flood 
proofing measures. With residents experi-
encing flooding up to 6 ft (1.8 m), Win-
nipeg was faced with finding a solution to 
provide permanent flood proofing. A com-
munity ring dike that retained water and 
was structurally sound and aesthetically 
pleasing was the solution. The design goal 
also included a desire to avoid future risk, 
stress, and disruption to residents as well as 
minimize environmental impacts to preserve 
existing trees and vegetation in the river-
bank setting.

PLAN
J. Bert Smith, PE, of KGS Group in Win-
nipeg, Manitoba, developed numerous lay-
outs to address the varied priorities of the 
individual residents. “A composite of curvi-
linear dike structures were developed with 
a central clay core utilizing vertical segmen-
tal retaining wall (SRW) units to minimize 
the footprint; terraced SRW’s for stability 
and to incorporate access ramps plus land-
scaping, and earth dike slopes for econ-
omy where space was available” says Smith. 
“Dike limits had to be entirely within the 
property limits of the four residents with 
location varied to preserve trees and maxi-
mize yard use and aesthetics,” added Smith. 
It was determined that concrete SRW units 
would be the best material for the job.

SRW  
Flood  
Proofing on 
Kilkenny  
Drive
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PROJECt LOCAtION
Kilkenny Drive, Winnipeg, Manitoba, Canada
PROJECt OwNER
City Of Winnipeg
LOCAL ENgINEER
Kgs Group
gENERAL CONtRACtOR & wALL BuILdER
Jc Paving Ltd
SRw LICENSOR
Allen Block
SRw MANuFACtuRER
Cci Industries—Winnipeg, Canada

DESIGN
SRWs offered a permanent flood protection dike up to 
8 ft (2.4 m) in height with a central clay core and seep-
age cutoff trench. The walls were installed with horizon-
tal geogrid to provide the necessary stability under flood 
events. A vertical outer wall with a safety fence was speci-
fied to maximize yard areas for children and a lower crest 
was used for aesthetic yard view, complete with high 
ground tie-in. The terraced SRW wall provided stability 
plus met the City’s bylaw safety requirements on maxi-
mum vertical drop of two feet without a safety fence. 
Local code requirements vary, it is recommended to consult 
local requirements to ensure the adequate drop protection is 
provided. 

When there is sufficient space, the easiest and most 
cost-effective way to install fences and guardrails above 
SRW walls is to place them several feet (0.5–1 m) behind 
walls. With sufficient embedment and setback, the soil 
can provide a stable foundation. 

When there is not enough room to set fall protection 
behind walls, they can be installed within top wall units 
prior to backfilling behind the wall modifying the units 
to accommodate and receive the posts and creating a con-
crete foundation with dimensions and reinforcement nec-
essary to perform under the conditions and loading of the 
project. 

For concrete traffic barriers, when there is no room to 
set guide rails behind a wall, traffic barriers can be placed 
directly on top of a wall. These can be cast-in-place con-
crete or precast barriers (such as Jersey barriers) or a com-
bination of both. Concrete barriers should be designed for 
stability, independent of the wall. The foundation can be 
extended behind the wall (moment slab) to act as cantile-
vered resistance to lateral and overturning loads. It is rec-
ommended to get them designed by a qualified engineer 
familiar with the subject for the project-specific conditions.

POSTS PENETRATING GEOGRID
For walls requiring soil reinforcement, fence and guide 
rail posts will often extend below the top layer or two of 
geogrid. Often the geogrid can be cut to fit around the 
planned post locations. Usually the top layers of geogrid 
can accommodate small intrusions while still maintaining 
overall tensile strength. However, the area cut from the 
geogrid should be no more than the minimum needed 
to fit the post. The wall design engineer must evaluate 
any planned post intrusions into geogrid layers to ensure 
they do not reduce strengths below needed minimums. 
Augering or driving through backfilled geogrid after wall 
construction is generally not suggested because it may 
excessively disturb or pull geogrid from the soil or the 
wall units.

BUILD
The outer dike shells incorporated free-draining granu-
lar zones plus weeping tiles for stability and geogrid. Yard 
drainage is provided through three culverts with gate 
valves, watertight caps and plugs. Since its installation 
the residents have not experienced a high flood event, but 
they have peace of mind knowing their homes will be safe 
in the future. CMD

AfterBefOre

DIKe SYSteM
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COMMERCIAL
Combination
1,000–10,000 square feet
Ryan Palmer Foundation Healing Garden at The Children’s 
Hospital Northwest Texas Heathcare Systems Project
Contractor: Krause Landscape Contractors
Amarillo, TX
10,000–50,000 square feet
Bleachers from Block Project
Contractor: BC Hardscapes
Lawrence, KS

Concrete Paver
1,000–10,000 square feet (tie)
Chickasaw Medical Center 
Contractor: Heartstone of Oklahoma
Ada, OK
1,000–10,000 square feet (tie)
Ocean View 
Contractor: Torrison Stone & Garden
New Haven, CT
10,000–50,000 square feet
Embassy Suites Mandalay Beach Hotel  
and Resort
Contractor: Pacific Outdoor Living
Oxnard, CA
More than 50,000 square feet
The Boulevard Mall of Louisiana
Contractor: Syrstone, Inc.
Baton Rouge, LA

Clay Brick
1,000–10,000 square feet
Miami Conservancy District
Contractor: Outdoor Enterprise
Dayton, OH
10,000–50,000 square feet
Imaginary Garden
Contractor: Fred Adams Paving Company
Cary, NC

RESIdENtIAL
Combination
Under 1,000 square feet
Church Residence 
Contractor: Pajtas Companies, Inc.
Perry, MI
1,000–5,000 square feet
Miller Residence 
Contractor: Krause Landscape Contractors
Amarillo, TX

Other HNA Winners

More than 5,000 square feet
McGraw Residence
Contractor: Oak Leaf Landscaping
Howard, OH

Concrete Paver
Under 1,000 square feet
Owens Residence
Contractor: Landis Hardscape Specialist
Harrisburg, PA
1,000–5,000 square feet
Lamontagne Residence
Mechanicsburg, PA

More than 5,000 square feet
Harmon Residence
Contractor: Stone Creations
Scottsdale, AZ

Clay Brick
Under 1,000 square feet
Reese Residence
Contractor: Switzer’s Nursery & Landscaping, Inc.
Northfield, MN

AwArd winners 
The Interlocking Concrete Pavement Institute (ICPI) along with the Brick 
Industry Association (BIA) and National Concrete Masonry Association 
(NCMA) announced the 3rd Annual HNA Project Award winners on 
Saturday, October 30th at the Kentucky Exposition Center, Louisville, KY 
during the Hardscape North America trade show which was co-located 
with the GIE+Expo trade show.

The Hardscape Project Awards recognize outstanding hardscape 
projects by contractors in residential and commercial/industrial 
applications. “Recognizing a project through these awards is important 
to the industry”, said Roberto Nicolia, Chairman of the Interlocking 
Concrete Pavement Institute, “this awards program acknowledges 
some of the best hardscape installations in North America.” Projects 
include but are not limited to walkways, patios, driveways, plazas, 
parking lots, etc. In its third year, the awards program received 77 
entries. A total of 18 award winners were recognized in an awards 
ceremony 

The Commercial/Industrial HNA Hardscape Project Awards winners 
were recognized in categories of clay brick, concrete paver, segmental 
retaining wall and a combination of all hardscape products in project 
sizes of 1,000 to 10,000 square feet, 10,000 to 50,000 square feet and 
more than 50,000 square feet.
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Winning Segmental Retaining Wall Projects
1 to 10,000 SqUARE FEET COMMERCIAL CATEGORy 

Patrons to the Lake Arrow-
head Golf Club can now 
enjoy the views overlooking 
the golf course while relax-

ing or dining on a newly completed, 
spacious patio.

The patio is a beautiful extension 
to the upper clubhouse that previ-
ously offered no outdoor patio areas. 
Newly installed doors allow patrons 
to access and take advantage of out-
side seating for dining and relaxing. 
The raised patio was constructed 
with concrete retaining walls in a 
two-tone brown color that com-
pliments the clubhouse architec-
ture. The serpentine retaining walls 
were terraced to achieve the proper 
elevation for the patio with the 
upper entry doors. The terraces also 
accommodate vibrant planting beds 
that provide a beautiful backdrop to 
the course.

Tumbled concrete landscape units 
were used to create attractive and 
functional garden wall that encircles 
the spacious patio. Stairs located on 
each side of the patio, constructed 
of concrete retaining wall units, pro-
vide easy access down to the lower 
Pro Shop and golf course. The 
patio’s construction with concrete 
hardscape products ensures last-
ing durability for the high-use area 
that accommodates a large amount 
of people traffic during peak golfing 
months. The natural textures and 
colors further compliment the club-
house and achieve the desired aes-
thetics for this prominent facility.

Pauls Landscaping Lake Arrowhead Golf Club
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10 to 50,000 SqUARE FEET COMMERCIAL CATEGORy

Soil Retention Products, Inc. The Shops at Sycamore Creek 

compacted fill must be carried out at regular intervals.
It is important that the soil within the first three feet 

is well compacted in order to minimize the potential 
of settlement of the reinforced fill directly behind the 
SRW units, which may cause the connection between 
the reinforcement and the SRW unit to be overstressed. 
The remainder of the reinforced soil zone can be com-
pacted with walk-behind or riding self-propelled compac-
tion equipment, depending upon soil type and available 
operating area. Non-uniform compaction procedures 
can result in vertical and horizontal alignment control 
problems. Upon completion of the wall, heavy construc-
tion equipment should be kept at least five feet (1.5 m) 
behind the wall face. The block has a lip for high shear 
capacity and a “positive mechanical connection” between 
the block and the geogrid. Using this installation method 
the wall was built in 14.5 days! The project is highly vis-
ible from heavily traveled I-15 and a fully planted wall 
face was required by the local agency to soften the look of 
the massive retaining structure. This plantable and free-
draining system did not require gravel behind the blocks, 
but gravel fill is recommended for nearly all walls. 

Gravel Fill is a free-draining (with less than 5% of 
fines), coarse grained aggregates placed in the cores and 
between the SRW units extending 12 in. (305 mm) 
behind the tail of the units regardless of the unit type. 
The gravel fill acts as a compaction aid to reduce hori-
zontal compaction stresses on the back of the SRW units 
during construction and to facilitate drainage at the face 
of the wall by intercepting incidental water and thereby 
relieve hydrostatic pressure or seepage forces. This is  
not meant to be a primary drainage path for typical 
applications.

A 36,000 s.f. segmental retaining wall system 
is the foundation for The Shops at Sycamore 
Creek retail center in Corona, CA The site is 
primarily in a fill condition and no building 

construction was possible before pad delivery. Maximum 
wall height reaches 34 feet and covers a distance of 1,400 
lineal feet. The system used was chosen for its strength, 
plantability and ability to be installed concurrently with 
site grading.

Due to the high form capacity of the system used, 
compaction can be achieved all the way out to the face of 
the wall. 

Reinforced Zone Compaction
• Backfill lift thickness must be limited to the height of 

the concrete block, or a maximum of 8 in. (203 mm).
• Large compaction equipment must not be used within 

3 ft (1 m) of the face of the wall. Smaller, hand oper-
ated equipment, preferably a vibrating plate compac-
tor with a minimum weight of 250 lbs (113 kg), can be 
used at the face of the retaining wall.

• Project compaction requirements must be met in all 
areas. The requirement is usually a percentage (95% to 
98%) of the Standard Proctor dry density of the mate-
rial and is set by the SRW design engineer. Testing of the 
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1,000 to 5,000 SqUARE FEET RESIDENTIAL CATEGORy 

Wickenburg Landscape & Irrigation, Inc. Landel Residence 

Challenges specific to this job were three fold. 
First a tiered railroad tie wall that had failed 
was replaced while trying to save the exist-
ing mature trees on the lower tier. Second, 

the wall which is adjacent to a wash, had to be protected 
from eroding during flooding in heavy monsoon rains, 
and deal with the property drainage around and through 
the wall from the top. Thirdly they had to allow for vehi-
cle traffic along the north part of wall to within 3 feet of 
wall edge. During the project they had to cable trees for 
support and treat trees for shock and also work geo grid 
in around the trees for wall support structure. Also dur-
ing wall construction they had to deal with uncommonly 
wet spring. Keeping the entire project dry during non 
work days and installing temporary drainage through and 
around project was a challenge. The final project simply 
out did everyone’s expectations for the finish grade and 
they secured the base of the wall two feet deep with a rip 
rap rock area to provide extra erosion protection.

Erosion and Scour Issues
Slopes at the top or toe of a SRW, and grades at the ends 
of walls, are potentially susceptible to erosion from sur-
face water. The potential for erosion around the SRW 
should be considered, as would be for the entire site, and 
appropriate erosion control measures included for any 
specified slopes, as required. Given SRWs are generally 
reinforced-soil structures, special attention to the erosion 
concerns in the site design is appropriate as erosion could 
compromise the wall material that provides wall stability; 
the reinforced soil mass. 

In particular, areas around waterfront walls should be 
designed to protect against the scour and erosion at the 
wall base, ends of the walls, or even above and behind the 
walls, for walls that will be potentially fully-submerged 
during their design life. A common issue for walls along 
lakeshores, streams, rivers, or channels is the potential for 
scour at the base of the wall due to wave action or high 
water flows. Scouring concerns are generally addressed by 
extending the wall bottom below predicted scour depth 
and providing scour protection at the base of the wall. 
Scour protection typically consists of a geotextile overlain 
with rip rap. Articulated concrete blocks or other types 
of mats are often used for base protection of channels. 
Prediction of scour depths and wave forces or water flow 
velocities and design details to address these issues are 
typically the responsibility of the project civil engineer or 
an engineer specializing in hydraulic engineering.

Erosion around SRWs in water application walls can 
be a particular concern where water flow may wash away 

soils, such as at the ends of the wall and or even at the 
top of the wall, if the wall high water levels will overtop 
the wall. As with surface drainage issues, the grading and 
erosion control plans for water application walls should 
determine water flow patterns, evaluate areas of concern, 
and either direct water away from the wall area or provide 
means to protect edges of the wall from erosion. CMD 
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After a swim, 1955’s Jewish Community Center members pass the structure’s 
variegated block walls to enter its tranquil changing-rooms. Today, as the Ewing 
County Center for Seniors & Youth, it’s a rare example of a restored landmark that 
still serves its original function.

Kahn Bathhouse
CMU HISTORIC PRESERvATION

Kahn Bathhouse
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WHO’D HAvE GUESSED  
THAT A TINy, DECREPIT CMU 
BUILDING NEAR TRENTON, NJ, 
WHERE SWIMMERS AT AN OLD  
DAy CAMP USED TO CHANGE  
THEIR CLOTHES, WOULD TURN 
OUT TO BE AN ARCHITECTURAL 
TREASURE? 
Practically nobody, of course. Which may be why this 
starkly simple structure—designed by the late Louis 
Kahn, the subject of an Oscar-nominated documentary 
film, “My Architect”—was about to be demolished and 
replaced by high-density housing.

Built in 1955 as part of a Jewish Community Center, 
the Bath House marked the point at which Kahn turned 
away, forever, from trendy steel-and-glass buildings and 
toward more earthy, serene designs.  Now the Jewish 
Community Center had decided to move to a new loca-
tion, and its property was being eyed by developers in 
this heavily built-up region of New Jersey.

At first glance, the sturdy, unadorned Bath House 
might be a mini-temple dug up by an archaeologist. Just 
one story high, occupying less than 1/6th of an acre (0.07 
hectare), it has no doors—just cleverly baffled door-
ways—and no windows, electricity, or heat. Its rough-
surfaced block was ground from Delaware River rock that 
Philadelphia architecture critic Inga Saffron described as 
“the color of wet cardboard” (and she’s an admirer!). But 
once you enter through the half-hidden doorway, you 
begin to sense Kahn’s genius. 

Built in the form of a Greek cross, the Bath House is 
composed of four equal-sized outer cubes (two chang-
ing-rooms, a storage room, and a covered porch facing 
the nearby Olympic-sized pool) with pyramidal roofs, all 
of which surround a central courtyard that’s open to the 
sky. The roofs of the outer cubes “float” above their walls, 
leaving an open space that admits soft, indirect sunlight, 
and lets outside air flow freely through the building.

In a unique touch that also appears in Kahn’s later 
works, all corner pillars are hollow and accessible. He 
called them “servant spaces.” Some serve as baffled entries 
to the changing-rooms, others as closets or toilets. No 
space is wasted.  

Inside, the Bath House is almost ethereal in its mood: 
quiet, calming, and infused with a gentle, flattering 
glow. By the mid-1990s, though, Kahn’s Bath House 
was crumbling. A half-century of rain and snow, soaking 
the bare, unflashed block beneath the raised roofs, had 
caused serious damage. Inch-thick (25 mm) algae coated 
some walls, while cracks ran down their full height. The 
foundation-slabs were heaved and cracked. The mortar, 
which Kahn had directed his masons to apply in an oddly 

ARChItECt
Farewell Mills Gatsch Architects LLC, Princeton, NJ
gENERAL CONtRACtOR
Wu Associates Inc., Cherry Hill, NJ
MASONRy CONtRACtOR
Jamison Masonry Restoration LLC, Oreland, PA
CMu PROduCER
Clayton Concrete, Block & Sand Company, Lakewood, NJ.
MASONRy ACCESSORy SuPPLIER
Mortar Net USA, LLC, Burns Harbor, IN

Correcting Kahn’s flashing omission with hidden 2010 
technology, one of Cavalieri’s masons grouts the 
flashing system into place. 

slap-dash fashion (“as if it had been applied straight from 
the tube,” quipped Inga Saffron), was crumbling. 

Michael Mills, a partner in Farewell Mills Gatsch 
Architects LLC—an award-winning Princeton, NJ, 
firm—had run across the quirky Bath House 30 years 
before, while studying architecture at nearby Princeton 
University. “I didn’t ‘get’ the building, back then,” he 
laughs. But now, as a preservation expert and president 
of Preservation New Jersey (a statewide non-profit), he 
knew it was worth rescuing.

Donna M. Lewis, the visionary Mercer County, NJ, 
Planning Director, agreed, backed by County Execu-
tive Brian Hughes. They wanted to save the property as a 
much-needed recreational destination for the seniors and 
youth of Ewing Township, where the site is located. That 
would mean also repairing or replacing the pavilions of 
an old Day Camp, and constructing a new pavilion and 
snack-bar—adjacent to the Bath House—which had 
been proposed in Kahn’s plan but never built.
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These advocates all drew inspiration from Susan Solo-
mon, a Princeton resident who had helped get the prop-
erty placed on the National Register of Historic Places. In 
fact, Solomon literally wrote the book on it, titled “Louis 
I. Kahn’s Trenton Jewish Community Center.” The Bath 
House, she wrote, was “where Kahn established connec-
tions between structure and light.”

Then began a long and arduous trip through the 
money-maze.  “Since one part of the $2.1-million proj-
ect was historic preservation and the other was new con-
struction,” Mills recalls, “each needed separate funding 
sources.” He managed to win a grant for restoring Kahn’s 
original Bath House and Day Camp Pavilions, while 
Lewis sought funding to buy the land (another $8 mil-
lion-plus) and to pay for constructing the new pavilion 
and snack-bar. 

By the time the complicated financing was patched 
together, part of the team would technically be work-
ing for one funding-source and part for another. But the 
project could proceed. Since none of the other portions of 
this project involved CMU restoration, the remainder of this 
article will focus exclusively on the Bath House. 

Wu Associates Inc., of nearby Cherry Hill, NJ—spe-
cialists in historical restoration—became General Con-
tractor for this part of the project. Robert Rudolph would 
serve as its Project Manager. The masonry contractor was 
Jamison Masonry Restoration LLC, based in Oreland, 
PA, which also has a long record of historic restora-
tion. John Cavalieri—the product of at least five genera-
tions of masons—was chosen to estimate and manage the 
masonry job.

In writing the property’s Preservation Plan, Michael 
Mills needed to understand Kahn’s original intentions 
and how the architect, who died in 1974, might have 
handled certain decisions now facing Mills. Luckily, 
Mills was able to interview two of Kahn’s most influen-
tial advisers from that time. One of those sources was 
Anne Tyng, an artist who had been Kahn’s longtime mis-
tress and protege. Mills recalls her insights as being frank, 
witty, and supportive. She told him, “Louis would want 
you to do it your own way, rather than trying to fake his 
work.” The other was Nick Gianopulos, a founding prin-
cipal of Philadelphia’s prestigious Keast & Hood Co. Gia-
nopulos had been the structural engineer on Kahn’s later 
projects. He was equally encouraging: “These were pur-
pose-built buildings,” he said, “and Louis would under-
stand if you had to fix them.” Gianopulos agreed to 
consult on the Bath House’s engineering.

Armed with their advice—and blessings—Mills could 
design the restoration to meet modern building standards 
and prevent future deterioration, but without compro-
mising Kahn’s original vision. “The goal of preservation-
ists,” Mills says, “is to employ modern technology, but 
keep it invisible.” As in all restoration projects, the team-
members couldn’t be 100% certain what they were facing 

until they tore things apart. To get a better look, Cavalieri 
cleaned the walls with a pressure-washer, calibrating the 
pressure and the chemicals to eliminate the algae buildup 
without harming the wall-surfaces. “Our mockups were 
extensive,” he recalls. “We debated which walls to demol-
ish, which to patch, which joints to cut out, and a thou-
sand other details.” 

Two 28 foot (8.53 m) long demising walls, located 
where rain-water had poured directly onto them from the 
gutterless roofs—perhaps to let it run down the exterior 
in a “poetic” manner—were in dreadful shape. The top 
course of block had crumbled, and the walls were cracked 
from top to bottom.. “Those two walls were painful,” 
Cavalieri recalls. “Try as we might, very little of the origi-
nal block could be salvaged.” The walls would be demol-
ished and rebuilt using reproduced block. Salvageable 
units would be used as patchwork in other walls.

Rudolph tackled the challenge of reproducing the orig-
inal block: “After about six attempts—using several color-
matching techniques and different types of block—we 
settled on a lightweight block, similar to what Kahn had 
used, adding a Delaware River rock aggregate into the 
mix as Kahn had done. Then we colored it so it would 
match his tones throughout.” This time, the block was 
also given a clear, water-repellent coating.

Samples were taken of the mortar and sent away for lab-
oratory analysis, to help duplicate its color and texture. 

This image shows the Bath House’s classic “Greek 
cross” design. In two places, the edges of the sus-
pended roofs are flush with the devising walls beneath 
them. Kahn envisioned rainwater pouring romantically 
down the unsealed, unflashed walls. It did—leading to 
premature wall-failure. 
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With the mortar under control, Cavalieri had to teach 
his masons how to apply it in Kahn’s peculiar fashion. 
Kahn’s wide joints, though struck flush, were smeared and 
brushed over the edge, onto the block itself. “Copying it 
took some practice,” Cavalieri recalls wryly, “because these 
were craftsmen who had spent their lives making clean, 
consistent joints.” (As Robert Rudolph later remarked 
with a chuckle, “John trained them great! But they may 
have to be un-trained before their next job!”)

Since water had caused the Bath House’s down-
fall, Michael Mills specified a couple of technologically 
advanced products (invisible, of course) to address those 
moisture-control problems. At the bases of the walls 
exposed to roof-runoff, Mills used a uniquely engineered 
proprietary flashing system. It consists of tough, light-
weight “flashing pans” that are laid atop the first above-
grade course of CMU and grouted into place. They 
intercept the water as it runs down the CMU’s cores and 
expel it through integrated, unobtrusive drainage spouts. 
To capture mortar droppings, proprietary feather-light 

ware River flows nearby. Work was halted while engineers 
put their heads together. After extensive analysis, they 
decided to undercut the soil then drill two wells to give 
the ground-water an escape route. A geotextile filter fab-
ric was installed, and a more stable type of crushed rock 
was put down where the new slabs would be laid. New 
storm and drain trenches were also dug. 

It took several weeks for the wells and trenches to be 
dug and covered by a new foundation. Afterward, Rob-
ert Rudolph observed, “Now when you walk through the 
building it looks 100% historical, but beneath your feet 
are some very creative ways of dealing with what Mother 
Nature threw at us.” (Ironically, Susan Solomon’s book 
says that Kahn “tried to create a synthesis between the 
wonder of nature and the ability of humans to control it.”)

Making the building conform to today’s ADA require-
ments turned out to be relatively easy: the doorways and 
bathroom stalls were spacious enough to accommodate a 
wheelchair. Not much was needed except some grab-bars 
and outdoor ramps.

The corner-supports that held the raised roofs were 
strengthened. A gutter—connected into the building’s 
drainage-system—was carefully concealed along the tops 
of the demising walls, to capture and divert the rainwater 
that had previously inundated the top courses of block. 
In building the new demising walls and replacing the 
unsalvageable units in the other walls, Cavalieri’s masons 
used about 1,000 of the reproduced block-units. 

When they had laid the final course of block—slath-
ering the mortar as if they were making a peanut-but-
ter sandwich, and feathering each joint lightly, as per the 
eccentric Louis Kahn—their work was indistinguishable 
from the original. “Looking at it today,” Rudolph says, 
“you can’t tell the repro block from the original.” 

Back in 1955, Kahn worked in near-anonymity (the 
Bath House was his first independent project). “I dis-
covered myself after designing that little concrete block 
bathhouse in Trenton,” he recalled a few years before his 
death in 1974.

In 2010, though, Mills and his team had a huge audi-
ence looking over their shoulders. He lists some of them: 
“Grantors, grantees, the county, the township, many con-
tractors, the architectural community—locally, nationally, 
and even internationally. There was also a great inter-
est in Kahn among people who had seen the documen-
tary. They were all watching our progress and our design 
decisions. It can be a tough crowd!” Then Mills says with 
a smile, “They seem generally happy with it.” Inspect-
ing the finished walls, masonry contractor John Cavalieri 
expresses the pride of a preservationist: “You’d never even 
know we were there.” CMD

mesh squares can be swiftly inserted into the cores of the 
next course of CMU, replacing awkward pea-gravel. 

Mills also specified a high-tech thermoplastic coat-
ing to be applied to the tops of the columns support-
ing the roofs and on the tops of the demising walls that 
were directly under the drip-lines of the roofs. “Again, 
the modern technology is completely hidden,” Mills says, 
“but it will prolong the building’s life.” 

Mills planned the project’s logistics like a military cam-
paign. Still, as the demolition proceeded, the team hit its 
first—and only—major setback. “We knew we’d have to 
replace the warped and buckled concrete slabs beneath 
the building,” Rudolph recalls. “But we thought that was 
just because they had been laid directly onto the ground. 
Once the slabs were removed, though, we saw the prob-
lem was far more serious—it was the high water-table!” 
The land is just a few yards above sea-level, and the Dela-

Images on pages 10, 12, and 13 from the Louis I. Kahn 
Collection, The University of Pennsylvania and the 
Pennsylvania Historical and Museum Commission
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High winds subject buildings to large hori-
zontal forces as well as to significant uplift. 
The critical damage to buildings in such 
events typically occurs due to uplift on the 

roof. Reinforced concrete masonry is well suited to resist 
these loads due to its relatively large mass available to 
resist the large uplift and overturning forces. Addition-
ally, the grout and reinforcing steel tie the walls into a 
strong, cohesive unit minimizing the number of connec-
tors needed and reducing the margin for error, as a struc-
ture is only as strong as its weakest link.

As with seismic design, connections between individual 
building elements—roof, walls, floors and foundation—
are critical to maintaining structural continuity during a 
high wind event.

A primary goal for buildings subjected to high winds is 
to maintain a continuous load path from the roof to the 
foundation. This allows wind uplift forces on the roof to 
be safely distributed through the walls to the foundation, 
where they are dissipated into the ground. If one part of 
the load path fails, or is discontinuous, building failure 
may occur.

Proper detailing and installation of mechanical connec-
tors is necessary for maintaining continuous load paths. 
Note that in order for connectors to provide their rated 
load capacity, they must be installed according to the 

Typical Reinforcement  
for High Wind Areas

1 No. 5 (M #16) min. 
at each corner and at 
each change in wall 
direction

1 No. 5  (M # 16) min. at 
each end of shear segments

Beams spanning 
openings

Shear segment
2 ft (610 mm) 

min.

1 No. 5 (M #16) min. at each side of opening having a 
horizontal dimension greater than 6 ft (1,829 mm)

Top course reinforced 
bond beam continuous 
around perimeter

Standard 90° hook at 
each vertical bar, typ.

Footing dowels at 
corners, openings wider than 
6 ft (1,829 mm) and ends of 
shear segments, min.

Vertical wall reinforcement at 4 to 32 ft 
(1,219 to 9,745 mm) o.c. depending on 
wall height, design wind speed and roof 
span.  Footing dowel not always required.

Typical Reinforcement for High Wind Areas

manufacturer’s specifications. In coastal areas, corrosion 
protection of the connectors is especially important due 
to the corrosive environment.

In addition, a continuously reinforced bond beam 
around the entire perimeter of the building with vertical 
reinforcement at strategic locations in the wall is needed 
to resist design loads. See the figure for recommended 
minimum amount of reinforcement.

More information can be found in TEK 5-11 Residen-
tial Details for High Wind Areas. TEK 5-11 and all other 
140+ TEK are available free on line at NCMA member 
web sites sponsoring e-TEK. For a listing of sponsoring 
members and a link to their e-TEK sites go to  
www.ncma.org. CMD
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ICON EXPO BOOth # 21645

Start by ordering architectural CMU,
including special architectural 
8”x4”x16” units. (Pay any setup 

charges.) Then follow 17 time-consuming 
steps -- PLUS overnight curing of mortar for the 
4” architectural block, and up to 20 minutes drying-
time for primer before applying self-adhering flashing 
membrane. (Complete list provided on request.) 

No 4” architectural block. No curing time. 
No primer. No flashing membrane.  No 
pea-gravel.  Just  7 quick & easy 
steps for installation -- 
See detailed Blok-Flash Installation 
Instructions at www.MortarNet.com.

overnight curing 
of 4-inch 
architectural 
CMU... PLUS 
drying of primer for 
flashing-membrane 
application!

Sharp-Sloped 
Interior Surface 
Drains Fast!

Built-In ‘Bridge” 
deflects descending 

moisture into 
adjacent 

Blok-Flash® 
Pan!  

Built-In Weep 
Spout expels 
water away 
from building’s 
exterior!

Made of tough lightweight 
recycled polypropylene!

ICON EXPO BOOth # 21645
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THERMAL BRIDGES IN
WALL CONSTRUCTION

TEK 6-13B
Energy & IAQ   (2010)

INTRODUCTION

 Thermal bridging occurs when a relatively small area 
of a wall, floor or roof loses much more heat than the sur-
rounding area. Thermal bridging can occur in any type 
of building construction. The effects of thermal bridging 
may include increased heat loss, occupant discomfort, 
unanticipated expansion/contraction, condensation, freeze-
thaw damage, and related moisture and/or mold problems 
for materials susceptible to moisture. The severity of the 
thermal bridge is determined by the extent of these effects.
 Thermal bridges, and the subsequent damage, can be 
avoided by several strategies which are best implemented 
during the design stage, when changes can be easily in-
corporated. After construction, repairing thermal bridges 
can be both costly and difficult.

THERMAL BRIDGING

 A thermal bridge allows heat to "short circuit" insula-
tion. Typically, this occurs when a material of high thermal 
conductivity, such as steel framing or concrete, penetrates 
or interrupts a layer of low thermal conductivity material, 
such as insulation. Thermal bridges can also occur where 
building elements are joined, such as exposed concrete 
floor slabs and beams that abut or penetrate the exterior 
walls of a building.

Causes
 Thermal bridging is most often caused by improper 
installation or by material choice/building design. An ex-
ample of improper installation leading to thermal bridging 
is gaps in insulation, which allow heat to escape around the 
insulation and may also allow air leakage. For this reason, 
insulation materials should be installed without gaps at the 

floor, ceiling, roof, walls, framing, or between the adjacent 
insulation materials. Further, insulation materials should 
be installed so that they remain in position over time.
 Although thermal bridging is primarily associated with 
conduction heat transfer (heat flow through solid materi-
als), thermal bridging effects can be magnified by heat and 
moisture transfer due to air movement, particularly when 
warm, moist air enters the wall. For this reason, buildings 
with typically high interior humidity levels, such as swim-
ming pools, spas, and cold storage facilities, are particularly 
susceptible to moisture damage. Proper installation of 
vapor and air retarders can greatly reduce moisture damage 
caused by thermal bridges. Concrete masonry construction 
does not necessarily require separate vapor or air retarders: 
check local building codes for requirements.
 Minimizing moisture leakage will also alleviate ther-
mal bridging due to air leakage for two reasons: air will 
flow through the same points that allow moisture entry; 
and water leakage can lead, in some cases, to degradation 
of air barriers and insulation materials. 

Effects
Possible effects of thermal bridges are:
•  increased heat loss through the wall, leading to higher 

operating costs,
•  unanticipated expansion and/or contraction, 
•  local cold or hot spots on the interior at the thermal 

bridge locations, leading to occupant discomfort and, in 
some cases, to condensation, moisture-related building 
damage, and health and safety issues,

•  local cold or hot spots within the wall construction, 
leading to moisture condensation within the wall, and 
possibly to damage of the building materials and/or 
health and safety problems, and/or

•  local warm spots on the building exterior, potentially 

Related TEK:
6-1B, 6-2B

Keywords: condensation, moisture, thermal bridging, 
thermal insulation, thermal properties



are insulated. However, this heat loss is rarely severe enough 
to cause moisture condensation on the masonry surface, or 
other aesthetic or structural damage. These thermal bridges 
are taken into account when determining the wall's overall 
R-value, as noted above. In severe climates, in certain in-
terior environments where condensation may occur under 
some conditions, or when otherwise required, the thermal 
bridging effects can be eliminated by applying insulation 
on the exterior or interior of the masonry, rather than in 
the cores. In addition, thermal bridging through webs can 
be reduced by using a lighter weight masonry unit, or by 
using special units with reduced web size, or by using 
units that have fewer cross webs.
 Horizontal joint reinforcement is often used to control 
shrinkage cracking in concrete masonry. Calculations have 
shown that the effect of the joint reinforcement on the overall 
R-value of the masonry wall is on the order of 1 - 3%, which 
has a negligible impact on the building's energy use. 

CONCRETE MASONRY CAVITY WALL

 In masonry cavity walls, insulation is typically placed 
between the two wythes of masonry, as shown in Figure 
1. This provides a continuous layer of insulation, which 
minimizes the effects of thermal bridging (note that some 
references term the space between furring or studs as a 
"cavity," which differs from a masonry cavity wall).
 Because the wall ties are isolated from the interior, 
the interior surface of the wall remains at a temperature 
close to the building's interior temperature. The interior 
finish material is not likely to be damaged due to moisture 
condensation, and occupant comfort is not likely to be 
affected. As with horizontal joint reinforcement in single 
wythe construction, the type, size, and spacing of the ties 
will affect the potential impact on energy use.

MASONRY VENEER WITH STEEL STUD BACKUP

 Figure 2 shows a cross section of a typical concrete 
masonry veneer over a steel stud backup. Steel studs act 

leading to freeze-that damage, such as ice dams, unan-
ticipated expansion or contraction, and possible health 
and safety issues.

 Not all thermal bridges cause these severe effects. 
However, the severity of a particular thermal bridge 
should be judged by the effect of the thermal bridge on 
the overall energy performance of the building; the effect 
on occupant comfort; the impact on moisture condensa-
tion and associated aesthetic and/or structural damage; 
and degradation of the building materials. Appropriate 
corrective measures can then be applied to the design.

Requirements
 ASHRAE Standard 90.1, Energy Standard for Build-
ings Except Low-Rise Residential Buildings (ref. 1) (includ-
ed by reference in the International Energy Conservation 
Code (ref. 2)) addresses thermal bridging in wall, floor 
and roof assemblies by mandating that thermal bridging 
be accounted for when determining or reporting assembly 
R-values and U-factors. For concrete masonry walls, ac-
ceptable methods for determining R-values/U-factors that 
account for the thermal bridging through concrete masonry 
unit webs include: testing, isothermal planes calculation 
method (also called series-parallel calculation method), or 
two-dimensional calculation method. NCMA-published R-
values and U-factors, such as those in TEK 6-1B, R-Values of 
Multi-Wythe Concrete Masonry Walls, TEK 6-2B, R-Values 
and U-Factors for Single Wythe Concrete Masonry Walls, 
and the Thermal Catalog of Concrete Masonry Assemblies 
(refs. 4, 5, 6), are determined using the isothermal planes 
calculation method. The method is briefly described in 
TEK 6-1B as it applies to concrete masonry walls.

SINGLE WYTHE MASONRY WALL

 In a single wythe concrete masonry wall the webs of 
the block and grouted cores can act as thermal bridges, 
particularly when the cores of the concrete masonry units 

2 NCMA TEK 6-13B

Figure 1—Insulated Masonry Cavity Wall
Figure 2—Concrete Masonry Veneer 

with Steel Stud Backup

Concrete masonry veneer
Exterior

Interior

Insulation Metal stud

Anchored masonry veneer Rigid
insulation

Exterior

Interior

Concrete
masonry backing

Joint reinforcement



as strong thermal bridges in an insulated wall system. 
Almost 1,000 times more heat flows through the steel than 
through mineral fiber insulation of the same thickness and 
area. The  steel stud allows heat to bypass the insulation, 
and greatly reduces the insulation's effectiveness.
 Just as for concrete masonry webs, the thermal bridging 
through steel studs must be accounted for. According to 
ASHRAE Standard 90.1, acceptable methods to determine 
the R-value of insulated steel studs are: testing, modified 
zone calculation method, or using the insulation/framing 
layer adjustment factors shown in Table 1. The effective 
framing/cavity R-value shown in Table 1 is the R-value 
of the insulated steel stud section, accounting for thermal 
bridging. Using these corrected R-values allows the de-
signer to adequately account for the increased energy use 
due to the thermal bridging in these wall assemblies.
 Table 1 shows that thermal bridging through steel studs 
effectively reduces the effective R-value of the insulation 
by 40 to 69 percent, depending on the size and spacing of 
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the steel studs and on the R-value of the insulation. 
 Because the steel studs are typically in contact with the 
interior finish, local cold spots can develop at the stud loca-
tions. In some cases, moisture condenses causing dampness 
along these strips. The damp areas tend to retain dirt and 
dust, causing darker vertical lines on the interior at the steel 
stud locations. If warm, moist indoor air penetrates into the 
wall, moisture is likely to condense on the outer flanges of 
the steel studs, increasing the potential for corrosion of studs 
and connectors and structural damage of the wall. Gypsum 
sheathing on the exterior of the studs can also be damaged 
due to moisture, particularly during freeze-thaw cycles. These 
impacts can be minimized by including a continuous layer 
of insulation over the steel stud/insulation layer.

SLAB EDGE & PERIMETER BEAM

 Another common thermal bridge is shown in Figure 
3. When this wall system is insulated on the interior, as 
shown on the left, thermal bridging occurs at the steel 

beam and where the concrete floor slab 
penetrates the interior masonry wythe.
 A better alternative is to place insula-
tion in the cavity, as shown on the right in 
Figure 3, rather than on the interior. This 
strategy effectively isolates both the slab 
edge and the steel beam from the exterior, 
substantially reducing heat flow through 
these areas and condensation potential, 
and decreasing heating loads (ref. 3).  
 A third alternative, not illustrated, is to 
install insulation on the interior of the steel 
beam. This solution, however, does not 
address the thermal loss through the slab 
edge. In addition, the interior insulation 
causes the temperature of the steel beam 

Table 1—Effective Insulation/Framing Layer R-Values for Wall 
Insulation Installed Between Steel Framing (ref. 1)

Nominal 
Cavity 

Depth, in. 
(mm):

Rated R-Value 
of Insulation, 
ft2.hr.oF/Btu 
(m2.K/W)

Effective R-Value 
(ft2.hr.oF/Btu 

(m2.K/W)) with 
Steel at 16 in. (406 

mm) o.c.

Effective R-Value 
(ft2.hr.oF/Btu 

(m2.K/W)) with 
Steel at 24 in. 
(610 mm) o.c.

4 (102) 11 (1.93) 5.5 (0.97) 6.6 (1.16)
4 (102) 13 (2.28) 6.0 (1.06) 7.2 (1.26)
4 (102) 15 (2.64) 6.4 (1.13) 7.8 (1.37)
6 (152) 19 (3.34) 7.1 (1.25) 8.6 (1.51)
6 (152) 21 (3.70) 7.4 (1.30) 9.0 (1.58)
8 (203) 25 (4.40) 7.8 (1.37) 9.6 (1.69)

Figure 3—Alternative Insulation Strategies for Slab Edge and Perimeter Beam

 Uninsulated slab edge detail Insulated slab edge detail (preferred)
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Figure 4—Alternative Insulation Strategies for a Masonry Parapet

 Typical slab edge detail Preferred slab edge detail

to be lower, and can lead to condensation unless a tight 
and continuous vapor retarder is provided.

MASONRY PARAPET

 Because a parapet is exposed to the outside environment 
on both sides, it can act as a thermal fin, wicking heat up 
through the wall. Figure 4 shows two alternative insulation 

strategies for a masonry parapet. On the left, even though 
the slab edge is insulated, the parapet is not. This allows 
heat loss between the roof slab and the masonry backup.
 A better alternative is shown on the right in Figure 4. 
Here, the parapet itself is insulated, maintaining a thermal
boundary between the interior of the building and the 
outdoor environment. This significantly reduces heating 
and cooling loads, and virtually eliminates the potential 
for condensation on the underside of the roof slab. 
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SOFTWARE FOR THE 
STRUCTURAL DESIGN OF 
CONCRETE MASONRY

TEK 14-17A
Structural   (2010)

INTRODUCTION

 Structural design of masonry can be tedious and 
complex. Software allows the design professional to 
quickly determine designs that work and therefore optimize 
solutions.  This TEK describes the capabilities of Version 
5.0 of Structural Masonry Design System software (ref. 
1). The software includes the design of walls loaded out-
of-plane, walls loaded in-plane (shear-walls), masonry 
and precast concrete lintels, and columns.  Both concrete 
and clay masonry elements can be designed using either 
allowable stress design (ASD) or strength design (SD) 
using various editions of Building Code Requirements for 
Masonry Structures (MSJC) (1995, 1999, 2002, 2005 or 
2008) and the International Building Code (IBC) (2000, 
2003, 2006 or 2009) (refs. 2, 3). The software also includes 
Alternative Basic Load Combinations that permit the use 
of the one-third stress increase in allowable stress design 
per the IBC. See Strength Design Provisions for Concrete 
Masonry, TEK 14-4B, and Allowable Stress Design of 
Concrete Masonry, TEK 14-7B, (refs. 6, 7) for informa-
tion on these design methods.
 The engineer may specify the critical design forces 
or may choose to have them calculated from specified 
design loads, boundary conditions  and dimensions. In the 
latter case, load combinations are calculated at very small 
intervals along the wall, and the critical design forces are 
determined and reported. Note that although dual units 
are shown in the text of this TEK, the software itself uses 
inch-pound units only. Finally, printable documentation 
is provided for inclusion in design calculations that may 
be submitted to building officials or to archive designs.
 The software is limited to hollow unit masonry in 
single wythe construction, but the masonry can be fully or 
partially grouted (including ungrouted), and reinforcement 
may be included within grouted cells.  The reinforcement 

location is specified by the user and may be off-center 
when an increase in effective depth is desired, such as 
for retaining wall construction.  

THE DESIGN BASIS

 The "Design Basis" icon located on the toolbar al-
lows the designer to select material properties and design 
codes for all elements in a structure at one time without 
having to redefine them for each element (such as lintels, 
shear walls  and columns). Figure 1 shows the "Design 
Codes" tab in the "Design Basis" window. The building 
code, design criteria (strength design or allowable stress 
design), type of masonry (concrete or clay), concrete 
building code (for precast concrete lintels) and design 
criteria are selected on this tab. 
 Figure 2 illustrates the options available for selecting 

Related TEK:
14-4B, 14-7B, 17-1C, 
17-2A, 17-3A, 18-1A

Keywords: allowable stress design, columns, interaction diagram, in-plane loads, 
lintels, out-of-plane walls, plain concrete masonry, reinforced concrete masonry, shear 
walls, single wythe walls, software, strength design, structural design, walls

Figure 1—Design Basis—Building Code



and webs are desired, such as for fire ratings or sound 
attenuation. Engineers can now take advantage of the ad-
ditional material in these cases by increasing the default 
values. Section properties and wall weights are adjusted in 
accordance with the selected web and face shell dimensions.
 After specifying the design basis, the engineer is ready 
to select the type of component to be designed – lintel, wall 
with out-of-plane loads, wall with in-plane loads (shear 
wall) or column. The type of component is chosen using 
the “Design” drop-down menu just over the left tool bar 
or by using the appropriate icon on the tool bar.  

WALL DESIGN

 Walls can be designed as either reinforced or unre-
inforced. Strength design of walls loaded out-of-plane 
includes the P-Delta effect if the wall is reinforced, in-
cluding walls with boundary conditions other than simply 
supported.  Graphical information makes it easy to quickly 
converge on an economical design.  
 The software takes full advantage of code provisions 
that optimize the design by using the beneficial effects 
of axial load on the moment capacity.  Partially grouted 
construction is included as an option in the software to 
minimize the amount of grout required in reinforced 
masonry construction. Shear walls can be designed with 
special end-zone reinforcement that greatly increases the 
bending capacity of the wall with minimal increase in 
reinforcing steel area. Earth retaining structures can be 
designed with reinforcement placed off-center to optimize 
the capacity of retaining walls and basement walls. 

WALLS WITH OUT-OF-PLANE LOADS

 If “Wall Design for Out-of-Plane Load” is selected, 
Figure 4 will appear.  The three tabs at the top of the window 
are "Design Data," "Construction Data" and "Load Data." 
"Design Data" includes the forces at the design section.  
The engineer can calculate these forces at the section as-
sumed to control the design and specify them, or if the 
“Compute using load data” box is checked, the software 
will calculate the design forces based on information the 
engineer specifies on this and other tabs in the "Design" 
window. In this mode, the software divides the wall into 
one hundred increments along its height and designs for all 
required load combinations at each increment. This ensures 
that the critical design section and load combination is used 
in the final design.  The engineer can select reinforced or 
unreinforced masonry and boundary conditions with the 
dropdown menu.  
 Use of the one-third stress increase button is limited 
to allowable stress design (ASD) when "Compute Using 
Load Data" is not selected. When "Compute Using Load 
Data" is selected, the software automatically uses the 
one-third stress increase for load combinations for which 
it is permitted (MSJC ASD and IBC ASD with alternative 

hollow concrete masonry unit properties as well as the 
mortar used with concrete masonry. The unit length and 
height are specified by the engineer because the spacing 
of reinforcement depends on unit length, and the height of 
masonry courses in lintels depends upon the unit height. 
Density of the material used in making the units is needed 
to calculate the masonry weight. Specified masonry com-
pressive strength, f ’m, is entered by using either the unit 
strength method or the prism test method (see Reference 
5 for information on masonry compressive strength). In 
the unit strength method, it is not necessary to test prisms 
to determine compliance with f ’m, so that is the option 
most often used. In Figure 2, a unit strength of 1,900 psi 
(13.1 MPa) with Type S mortar results in an f ’m of 1,500 
psi (10.3 MPa) based on the unit strength method. 
 Unit size is specified on the "Unit Size" tab shown in 
Figure 3.  The default values correspond to the minimum 
face shell and web thicknesses required by the applicable 
ASTM Standard. Sometimes units with thicker face shells 
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Figure 3—Design Basis—Unit Size

Figure 2—Concrete Masonry Properties



basic load combinations only). Display options include 
"Design Calculations," "Interaction Diagram" or "Calcu-
lated Loads." 
 The "Construction Data" tab (Figure 5) allows the 
engineer to specify the wall thickness, wall height, location 
of reinforcement (centered or off-center), grouting (full or 
partial), bond pattern (running or stack), and horizontal 
spacing of reinforcement. Default values are recommended 
until an initial trial design is performed. Then these values 
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can be quickly changed to arrive at an optimum design. 
 Partially grouted construction requires that only the 
cells receiving reinforcement are grouted.  In the example 
shown in Figure 5, with a grout spacing of 48 in. (1,219 
mm), every sixth cell is grouted and the five cells in 
between are not. This can save significantly on grouting 
costs. Mortaring of the cross-webs is required adjacent to 
the grouted cells, however, and is included in the section 
properties for analysis. The internal calculations for par-
tially grouted construction are rigorous. Performing such 
calculations by hand would be tedious and time-consuming, 
but the software does them almost instantaneously.
 The value of x enables the engineer to position the 
reinforcing steel within the wall.  The default location is 
the center of the wall, which is most common since most 
lateral loads such as wind and earthquake are reversible.  
However, in cases of lateral loads from soil, placing the 
steel farther from the soil (or, in the case of cantilever con-
struction, closer to the soil) increases the effective depth 
of the reinforcement and can result in significant savings. 
 If unreinforced masonry is selected in the "Design 
Data" tab, then another option in the "Construction" drop-
down menu is "ungrouted." 
 When a bar spacing is selected that exceeds six times 
the wall thickness or 72 in. (1,829 mm), the software uses 
only that width in conjunction with a single bar to calculate 
the wall resistance. A message will appear to notify the 
engineer in this case. 
 The "Load Data" tab (Figure 6) permits the engineer 
to specify various loads (dead, live, wind, etc.). As shown 
in the inset drawing in Figure 6, loads can be axial (with 
or without eccentricity), lateral distributed loads (such as 
wind or earthquake) that can vary with height (as with earth 

Figure 4—Design Data Tab for 
Out-of-Plane Walls

Figure 5—Construction Data Tab for Walls 
Loaded Out-of-Plane

Figure 6—Load Data Tab for Walls Loaded 
Out-of-Plane
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retaining walls), and concentrated 
lateral loads.  Loads can be posi-
tive or negative. The directions 
of the loads shown in the inset in 
Figure 6 are positive in the direc-
tions shown.  Depending on the 
code selected and whether ASD or 
SD was selected, the software uses 
the appropriate set of load factors 
and load combinations to conduct 
the design if the "Compute using 
load data" box is checked on the 
"Design Data" tab (Figure 4).
 If "Interaction Diagram" was 
selected on the "Design Data" 
tab, it will be displayed. When 
"Family" is selected, the interac-
tion diagram (Figure 7) allows 
the designer to quickly select the 
optimum bar spacing for the wall 
thickness selected. For example, 
in Figure 7, the different contours 
represent the interaction diagram 
for an 8 in. (203 mm) partially 
grouted wall with No. 6 (M#19)
bars. Each contour corresponds to 
a different reinforcing bar spac-
ing.  The dots are the calculated 
or specified forces at the critical 
sections. By selecting any contour 
that encompasses all of the load-
ing dots, an acceptable design for 
combined flexure and axial load 
results. The closer the dots are to 
the contour, the more optimum 
the design. Under "Family," if 
“none” is selected, only the single 
bar spacing selected is shown in 
the interaction diagram. Figure 8 
shows the interaction diagram for 
a spacing of 48 in. (1,219 mm) 
only from the graph above where 
all of the loading dots clearly fall 
within the contour. The center of 
the loading dot must fall inside the 
contour, not its outer periphery. 
 If no satisfactory contour 
is displayed, the engineer can 
either select different bar sizes 
or different wall thicknesses.  
When a satisfactory wall design 
is determined from the interaction 
diagram, the "Design Calcula-
tion" display can be selected. 
The information on the design 
calculation page is intended to 

Figure 8—Interaction Diagram for Reinforcement Spacing 
of 48 in. (1,219 mm) Only

Figure 7—Interaction Diagram, Family of Curves



NCMA TEK 14-17A 5

provide the engineer with more detailed information 
including shear design and reinforcing bar development 
and splice lengths. Specified design data is presented in a 
format intended to be suitable for submitting to building 
officials. Files can be easily saved electronically as well.  

SHEAR WALL DESIGN
 
 If “Wall Design for In-Plane Load” from the "Design" 
drop-down menu or icon at the top and the "Reinforce-

ment" tab are selected, Figure 9 will appear.  An end zone 
can be included in a shear wall to increase its moment 
carrying capacity with little increase in reinforcing steel.  
Reinforcement placed in such an end zone is subjected 
to higher stress than interior bars, and these steel forces 
have a larger lever arm than those for interior bars. End 
zone steel significantly increases moment capacity with 
little impact on the maximum area of reinforcement limita-
tions in strength design and allowable stress design.  All 
of the cells in the end zone are reinforced and grouted, 
whereas cells in the middle zone can be partially grouted 
and reinforced with different sized bars.
 Loading for shear walls is specified in the window 
displayed when the "Load Data" tab is selected (Figure 
10). The engineer specifies the shearing force, the bending 
moment, and the axial load at the top of the shear wall and 
the software internally calculates the forces at other loca-
tions.  Walls with openings are not included in the design. 
However, a pier between two openings can be designed 
as a shear wall if the forces are determined using some 
other method, such as a finite element program. 
 After all information is entered, the interaction diagram 
can be displayed to determine if the wall has adequate 
capacity (see Figure 11).  Since all of the loading “dots” 
fall inside the interaction diagram, the wall is satisfactory 
for flexure and axial loads. 
 Once a design is found that satisfies the interaction 
diagram, select “Design Calculations” on the “Design 
Data” tab, and Figure 12 is displayed. Only a portion of 
the design calculation output is shown in this figure. The 
critical loading combination and location for flexure and 

Figure 10—Load Data Tab for 
Shear Wall Design

Figure 9—Reinforcement Tab for 
Shear Wall Design

Figure 11—Interaction Diagram for Shear Wall
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axial load are shown along with the applied loads and 
capacities.  The same information is also shown for the 
critical shear case.  When shear reinforcement is needed, 
suggested horizontal bar sizes and spacings are also dis-
played. 

LINTEL DESIGN

 Lintels also can be designed according to the MSJC, 
the IBC or, in the case of reinforced concrete lintels, the 
ACI 318 (2002, 2005 or 2008) Code (References 8 and 9 
provide an overview of concrete masonry and reinforced 
concrete lintel design, respectively). As with walls, the 
critical shearing force and bending moment can be en-
tered directly or the software can compute them from 
specified load data and dimensions. Stirrups can be used 
to resist shear forces if the masonry or concrete alone is 
not sufficient. Lintel deflections are also displayed for 
service dead and live loads. Service level loads are used 
for deflection calculation even if strength design is used 
to proportion the lintel.
 The “Lintel” icon or the "Design" drop-down menu is 
used to activate lintel design. The “Design Data” tab (Figure 
13) will first appear. The design shear and moment can be 
input by the designer, or, if “Compute using load data” 

Figure 13—Lintel Design Data Tab

Figure 14—Lintel Construction Design Data Tab

Figure 12—Design Calculations Output for 
Shear Wall

is selected, the software will calculate the critical values 
of shear and moment based on input loads and geometry. 
Dimensions (b, d and h) are calculated by the software, 
not input by the user. Cover and distance from the bottom 
of the reinforcing steel to the bottom of the lintel (X) must 
also be input. The variable X is included to accommodate 
masonry bond beam units (units with recessed webs) used 
as a bottom course of the lintel. When these units are used, 
the reinforcement must be significantly farther from the 
bottom of the lintel or, if the architectural features of the 
unit permit, it can be placed upside down in the wall with 
the longitudinal reinforcement tied to hold it up in place. 
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Under “Type and Exposure,” the type of lintel (masonry 
or precast concrete) and exposure to weather are selected. 
Finally, the bar size designation for longitudinal reinforce-
ment and stirrup size and configuration are selected.  
 Under “Construction Data”  (Figure 14), the user 
inputs the thickness of the wall in which the lintel is em-
bedded along with bond pattern, extent of grouting in the 
masonry above the lintel, and whether or not arching is to 
be used. If the ratio H/L is too small or if the masonry is 
not constructed in running bond, arching will not be used 
regardless of whether the box is checked.  Wall weight is 
displayed based on material densities selected in “Design 
Basis” and on extent of grouting.
 Using “Lintel construction preferences,” the user can 
affect the dimensions calculated by the software.  A minimum 
and maximum number of courses and maximum number 
of longitudinal reinforcing bars can be chosen from drop-
down menus.  Also, the user can select whether or not shear 
reinforcement is to be used.  If it is, the required width of the 
lintel to accommodate the stirrup and longitudinal reinforce-
ment will be significantly increased. Finally the values of 
H, L and B are entered under “Construction Dimensions.”
 The “Load Data” tab is needed only if “Compute 
using load data” is selected on the “Design Data” tab.  
Three types of loads are permitted: uniform, joist and 
point loads.  The location of each type of load must also 
be input.  For example, a uniform load does not have to 
span the entire opening.  In this case, the value of Sw and 
So are used to define where the load starts and stops. The 
self weight of the lintel and the wall above it are calculated 
by the software and are not to be included in the user input 
value of dead load.
 When all data is entered, selecting OK prompts the 
design calculation sheet to appear (Figure 16).  In addi-

Figure 15—Lintel Design Load Data Tab Figure 16—Lintel Design Calculations Output

tion to displaying the input, the lintel sizes (b, d and h) 
are displayed along with the required area of steel and 
number of reinforcing bars. Moment capacity, deflection 
and lap splice and development lengths are also provided. 

COLUMN DESIGN

 Column provisions are very similar to those for shear 
wall design (Reference 10 provides an overview of masonry 
column design), with the main difference in the “Reinforce-
ment” tab (Figure 17). The user can specify up to eight 
layers of reinforcing steel in a concrete masonry or clay 
masonry column.  Columns are assumed to be symmetric, 
so only four of the eight layers need be identified.  In the 
example shown in Figure 17, the column has four layers 
of reinforcement. Note that the figure displayed is generic 
and is not indicative of the number of units or reinforcing 
bars used in the design.  All cells including the central core 
are solidly grouted in the design. Layers d1 are symmetric 
about the column's axis of bending and include three No. 
7 (M#22) bars located at 5.4 in. (137 mm) on each side of 
the axis. Layers d2 include two No. 7 (M#22) bars located 
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at 2 in. (51 mm) on each side of the axis.  
 Allowable stress design and strength design proce-
dures are supported, and code provisions such as maximum 
axial load or maximum steel area are calculated.  Interac-
tion diagrams can be displayed and compared to calculated 
axial loads and bending moments. The shearing force 
capacity is also calculated and compared to calculated 
design shearing forces. If needed, shear reinforcement (in 
the form of column ties) can be used to resist shear forces.

SUMMARY

 Software to structurally design masonry has the capa-
bility to design masonry elements constructed with either 
hollow concrete masonry units or hollow clay masonry 
units. Masonry elements include lintels, walls loaded 
out-of-plane, shear walls and masonry columns using 
the newest building codes (IBC 2009 and MSJC 2008).  
Elements can be designed using allowable stress design 
or strength design and, with the exception of columns and 
lintels, can be either reinforced or unreinforced. 
 A free trial version of the software is available for 
download at http://www.ncma.org/Pages/StructuralMa-
sonryDesignSoftware.aspx.

Figure 17—Column Reinforcement Data
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ICON EXPO 2011 will bring together concrete producers, suppliers, contractors, designers and industry leaders  
March 22-26, 2011 at the Las Vegas Convention Center in Las Vegas, Nevada. 

TOP REASONS TO ATTEND:

n See global exhibitors with the latest products
n Attend educational programs
n Watch product demonstrations
n Engage in networking opportunities
n Receive industry recognition
n Improve your bottom line
n Value for your entire team:management  

to production to sales

WELCOME TO ICON EXPO 2011

SPECIAL ThANkS TO OuR 
INDuSTRy PARTNERS 

hEADQuARTER hOTEL
The Cosmopolitan of Las Vegas Resort & 
Casino
3708 Las Vegas Boulevard South
Las Vegas, NV 89109-4312
Phone: (702) 698-7000
Web: www.cosmopolitanlasvegas.com 

To secure hotel reservations you must first register for  
ICON EXPO 2011.

TO REGISTER VISIT WWW.ICONEXPO.ORG 
Be one of the very first guests to stay in the brand new, exclusive 
and chic Cosmopolitan of Las Vegas Resort & Casino in Las 
Vegas!! The Cosmopolitan of Las Vegas Resort & Casino is the 
NCMA/ICPI/CSI HQ hotel at the NCMA Annual Convention & ICON 
EXPO. 

The Cosmopolitan of Las Vegas is conveniently located ON THE 
STRIP and is on the CONEXPO-CON/AGG shuttle bus route to 
and from the Las Vegas Convention Center.

The room blocks for both NCMA and ICPI are sold out, but 
rooms at the Cosmopolitan of Las Vegas are still available 
through the CONEXPO-CON/AGG room block. Additional 
hotels are also available through the CONEXPO-CON/
AGG room blocks. 

GETTING TO LAS VEGAS
McCarran International Airport 
5757 Wayne Newton Boulevard 
Las Vegas NV 89119 
Phone: (702) 261-5211

Air Travel Special
Gant Travel serves as the official air travel coordinator for 
CONEXPO-CON/AGG 2011. Gant Travel will provide custom 
itineraries with the lowest applicable airfares and best journey 
time. Special meeting fares have been arranged for travel 
to Las Vegas. The Travel Desk offers the lowest applicable 
airfares and best journey times to the meeting.

Gant Travel Desk
Toll Free: +1 800-621-1083
Outside the US: +1 630-227-3873
Email: ceca-ifpe2011@ganttravel.com 
Hours: Monday - Friday, 7:30 am to 6:00 pm Central Time. A 
minimal service fee applies.

Airport Shuttle
Save money by sharing a shuttle with fellow Vegas visitors — 
shuttles gather just outside the terminal and cost around $10 
one-way to the Strip or downtown. For more information on 
ground transportation,  
visit www.mccarran.com.  
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REGISTER NOW! 

Online and early registration is strongly 
encouraged at www.iconexpo.org. 

For questions and other registration 
information, visit www.iconexpo.org or  

 call ICON EXPO Show Management at  
(877) 627-3976. 
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.iconexpo.org to view
 a full listing of sessions and their descriptions.

NCMA hIGhLIGhTS
NCMA PAC RECEPTION 
Tuesday, March 22 – 6:30 pm - 8:00 pm 
Join your politically minded colleagues for an evening of 
food, drink and merriment at the ever-popular Political 
Action Committee (PAC) Reception. Join other members 
and spouses in NCMA’s effort to raise visibility and support 
for the NCMA PAC’s continuing mission to promote federal 
candidates who share industry view on issues that directly 
affect your business and the concrete masonry and 
hardscape industry. 

NCMA/ICPI ANNuAL SAfETy AWARDS
Wednesday, March 23 – 6:30 pm - 7:30 pm

Join us to honor the winners of the NCMA/
ICPI annual Safety Awards. This important 

industry event will not only highlight the 
safety-conscious Producer and Associate 
members of both organizations, but 
recognize member production facilities 

with the best recordable injury rates. Come 
see who will win the coveted Milestone 

Award, and who will walk away with a Platinum 
“Outstanding”, or Gold or Silver “Excellence” award. Finally, 
the evening will culminate with networking, good food & drink 
at the very popular Member Reception (separate registration 
fees apply). This is one event you don’t want to miss!

JOINT NCMA/ICPI MEMBER NETWORkING 
RECEPTION
Wednesday, March 23 – 7:30 pm - 9:30 pm
Join NCMA Chairman Mark Wilhelms, ICPI Chairman Roberto 
Nicolia and members for this highly anticipated and attended 
networking reception. Must be registered for a convention 
package to attend. Premiere Sponsor: CCMPA

ICON EXPO hIGhLIGhTS 
ICON EXPO BOOkSTORE
The ICON EXPO Bookstore features publications on concrete 
masonry and hardscape issues pertinent to attendees and 
exhibitors; a collection of design, construction, technical and 
marketing material. Publications from NCMA, ICPI, CSI, 
PCA and other organizations are on display and available for 
purchase at member prces for all trade show attendees. The 
bookstore is conveniently located in ICON EXPO and is open 
during show hours. 

NCMA RESEARCh & DEVELOPMENT 
LABORATORy 
The ICON EXPO Lab booth will feature displays and 
demonstrations of testing methods used for concrete 
masonry and hardscape products. The booth is staffed by 
professional lab personnel who are able to answer questions 
related to testing procedures and product specifications. 

OPTIONAL EVENTS 
NCMA BuSINESS LuNChEON
Wednesday, March 23 – 12:00 pm - 1:30 pm
Member $50 / Non-member: $60

Join NCMA members at the Las Vegas Convention Center 
for the 11th annual Business Luncheon where an industry 
specialist will present on this year’s hot topic.

hOOVER DAM TOuR
Wednesday, March 23 – 11:00 am - 3:00 pm
Transportation provided. Pick-up at hotel  
lobby at 11:00 am
$120
The Hoover Dam is an awesome testament to man’s ingenuity, 
a must-see for even the most jaded traveler. On the Discovery 
Tour, guests learn of the dam’s construction and inner working 
in the museum, watch an informational movie and experience 
other exhibits. A series of presentations by professional guides 
stationed throughout the dam site provide guests with an 
encompassing view and understanding of this engineering 
marvel.

NCMA SPOuSE/
COMPANION PROGRAM 
The following events are included in the NCMA Spouse/
Companion registration. All tours will depart from the 
Cosmopolitan of Las Vegas Resort & Casino. 

SPOuSE WELCOME BREAkfAST
Tuesday, March 22
9:00 am - 11:00 am

GAMING LESSONS
Tuesday, March 22
2:00 pm - 4:00 pm

AfTERNOON WITh A ShOWGIRL
Thursday, March 24
8:45 am - 12:00 pm

NEON GRAVEyARD TOuR (OPTIONAL)
friday, March 25
1:00 pm - 4:30 pm

Visit www.iconexpo.org to view a full listing of 
programs and their descriptions.
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Overview 
The ascendance of the Republicans to control of the House 
of Representatives in the recent midterm election has 
raised new pro-business expectations for the 112th Con-
gress. Despite the Democrats holding on to the Senate as 
well as the White House, Republicans will have significant 
input on the Obama Administration’s legislative and policy 
agenda. Heeding the voters’ call for jobs, Republicans will 
pursue a different economic policy agenda, rejecting the 
stimulus plans of the Democrats and seeking to spur eco-
nomic growth and job creation through lower taxes and 
less regulation. As such, there will be a great deal of debate 
about individual and business taxes in both the lame duck 
session of the current Congress and after January and this 
will be tied to attempts to rein in regulation as seen in 
the health care and financial services reform bills. Issues 
like “cap & trade” and “card check” are dead in their cur-
rent legislative form, but could re-emerge in the regulatory 
arena. Lastly, the need to address the nation’s deteriorat-
ing infrastructure will not go away with a simple transfer of 
political power but the debate about how best to generate 
jobs and revive the economy will be joined. 

With the new, divided power structure in Washington, 
NCMA will have opportunities in several policy areas such 
as taxes, health care, energy, environment, and infrastruc-
ture. Below is a discussion in more depth and detail on key 
issues and what the future might hold. 

Health Care 
LAw wILL BE ChALLENgEd
The recently enacted Patient Protection and Affordable 
Care Act (PPACA) played a major role in the rise of the 
Tea Party, which characterized the law as a government 
takeover of the individual’s health care. Republicans used 

the unpopularity of the law, referred to by opponents as 
“Obamacare,” as a key campaign advantage, promising to 
repeal it altogether. Several conservative Democrats also 
advertised their opposition to the bill in an attempt to 
maintain their congressional seats. Speaker of the House 
John Boehner (R-Ohio) immediately confirmed inten-
tions to repeal health care as a top GOP priority in the 
112th Congress but declined to provide a timetable for 
such an effort next year only saying that the chamber 
would act quickly. 

thE COuRtS wEIgh IN
The unpopularity of the bill certainly helped Republicans 
at the polls in November and three states took another step 
by allowing voters to vote on constitutional amendments to 
ban enforcement of the health reform law’s individual man-
date, easily the most unpopular provision of the PPACA. 
Two states, Oklahoma and Arizona passed their bans while 
Colorado voted narrowly rejected theirs. If the courts deter-
mine that the PPACA is constitutional, the states cannot 
prevent its implementation. 

hEALth CARE IMPACtS SMALL BuSINESS
A very controversial provision of the PPACA bill is the new 
requirement for businesses to issue tax forms to all vendors 
that they do more than $600 of business with each year. 
The provision—known informally as the “1099 Form” 
would take effect in 2012 and would raise over $18 billion 
to help pay for the health care reform law. Business groups 
have maintained that the provision would financially crush 
thousands of small-and-medium-sized businesses who work 
for these companies. A new tax bill being crafted by Sen. 
Max Baucus (D-Mont.) would do away with the provision 
altogether. 

  A LOOk 
AhEAdAt  

thE

112th 
CONgRESS
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Tax Debate Results in Compromise Deal 
for Extension of Bush Tax Cuts, Revived 
Estate Tax
The debate over tax cuts was resolved in early Decem-
ber when the White Hose and Congressional Republicans 
struck a deal to temporarily extend the 2001 & 2003 Bush 
tax cuts which was signed into law on December 17. The 
$858 billion Tax Relief, Unemployment Insurance Reau-
thorization, and Job Creation Act of 2010 extends through 
2012 all Bush-era tax reductions on income, capital gains 
and dividends. It also continues expanded unemployment 
insurance benefits through 2011, cuts payroll taxes by 2% 
during 2011, places a two year patch on the alternative 
minimum tax (AMT), and lets businesses write off 100% 
of capital investments between Sept. 9, 2010, and Dec. 31, 
2011. Finally, the bill revives the estate tax with a top rate 
at 35% and gives a $5 million tax-free allowance per indi-
vidual, or $10 million per couple. When first unveiled, 
many Congressional Democrats accused President Obama 
of surrendering to Republicans but when the final votes 
were counted, most fell in line and supported the deal after 
it was clear that the deal was a “take it or leave it” situation 
for Congressional Republicans. 

thE BuSh–ERA tAX CutS
Prior to the election, Congressional Democrats decided to 
punt on a vote to extend the Bush 2001 and 2003 tax cuts 
fearing that such a vote would imperil a number of the 
members just before the election. The election results, with 
the Republicans taking over the House and eroding the 
large Democratic majority in Senate, caused the President 
to seek a deal prior to the beginning of the 112th Congress 
before Democrats were in a weaker negotiating position. 
Congressional Democrats favored raising taxes on house-
holds earning more than $250,000 a year while extending 
tax breaks for those who made less. Congressional Republi-
cans have argued for a permanent extension of the tax rates 
maintaining that raising taxes on anyone in a recession 
would damage the economy. At the end of the day, both 
sides backed off and found a middle position which puts 
off debate on the issue for at least a year. 

EStAtE tAX
Another top issue in the debate is that of the Estate Tax, 
which expired in January 2010, but was set to return in full 
force at pre-2001 levels one year later, which means estates 
worth more than $1 million, will be hit with a tax that 
could be as high as 55 percent. Democratic leaders and the 
president wanted to resuscitate the 2009 law, which placed 
a 45-percent tax on estates exceeding $3.5 million. How-
ever, a bipartisan proposal by Sens. Jon Kyl (R-Ariz.) and 
Blanche Lincoln (D-Ark.), which would have increased 
those figures to 35 percent and $5 million respectively, was 
the final position as the deal was struck. This issue, along 

with the tax cuts for earners over $250,000, caused much 
anger among Congressional liberals with Sen. Bernie Sand-
ers (I-Vt.) conducting a 9 hour one-man filibuster in the 
Senate on December 10. Despite the outcry, the final estate 
tax deal stayed in place in the bill. 

ALtERNAtIvE MINIMuM tAX
This resolution to the alternative minimum tax (AMT) 
debate was comparatively easy as there was agreement 
between Republicans and Democrats on the need to 
address this tax which has hit millions of middle-class 
taxpayers than was originally intended when it was intro-
duced in 1969. The leaders of the Senate Finance Com-
mittee and the House Ways and Means Committee had 
written to the IRS Commissioner promising that “we 
plan to do everything possible to enact AMT relief legis-
lation in a form mutually agreeable to the Congress and 
the President.” The AMT was addressed in the tax cut 
extension bill with a two-year AMT “patch” for 2010 and 
2011 will keep the AMT exemption near current lev-
els and allow personal credits to offset AMT. Without 
the patch, an estimated 21 million additional taxpayers 
would have owed AMT for 2010. 

Energy
CAP & tRAdE ShORt-CIRCuItS
Immediately before the midterm elections, it became clear 
that the Democrats’ plans to advance comprehensive legis-
lation containing provisions capping greenhouse emissions 
and establishing the Renewable Energy Standards (“RES”) 
were likely to fail. The entire Republican caucus in the Sen-
ate and some Democrats opposed the legislation, arguing 
that implementing cap-and-trade would be equal to impos-
ing a new business tax that would result in a loss of mil-
lions of jobs. Moreover, the Republicans insisted that the 
costs resulting from the programs established by the bill 
would eventually be passed on to consumers and, finally, 
that cap-and-trade could force manufacturers to move busi-
nesses and jobs overseas. 

The Senate Democrats conceded they could not obtain 
enough votes to pass the bill and decided to push for less 
controversial energy legislation that would focus on the 
response to the oil spill in the Gulf of Mexico and force 
British Petroleum to pay for clean-up efforts there. This 
alternative bill was also to include provisions facilitating 
creation of clean energy jobs, provisions incentivizing home 
owners to make their homes more energy efficient and pro-
moting natural gas fueled heavy vehicles. It is yet unclear 
whether this lighter version of the bill will pass during the 
lame duck session of Congress. Yet the President has wide 
authority to implement his policies through executive 
orders and administrative action. It is possible, therefore, 
that President Obama will use his executive authority to 
issue regulations to reduce greenhouse gas emissions. 
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Environment
CAP & tRAdE 2.0?
Sen. Jay Rockefeller (D-W. Va.) is trying to push for-
ward a bill during the lame duck session of Congress that 
would suspend for two years the Environmental Protec-
tion Agency’s (“EPA”) regulation of greenhouse gases, 
including those emitted from burning coal. According 
to proponents of the bill, a two-year suspension is nec-
essary to give the coal industry time to develop clean 
technologies and also to allow Congress to address the 
complicated greenhouse gas regulation issue. The bill’s 
supporters claim that decisions regarding clean coal and 
the Nation’s energy future must be put into the hands of 
elected representatives rather than a federal agency. 

Using authority to regulate “pollutants” under the 
Clean Air Act, EPA seeks to impose new permitting 
restrictions on greenhouse gases that could effectively 
stop new construction on industrial projects for at least 
two years. The EPA regulation of greenhouse gas emis-
sions would most certainly raise the cost of all forms of 
energy, including coal, electricity and gasoline. Addition-
ally, if EPA is successful in implementing its greenhouse 
gas agenda, it will likely frustrate American manufactur-
ing and may eventually close down a number of plants, 
which, in turn, will result in even higher levels of unem-
ployment. Moreover, if the EPA was allowed to regulate 
greenhouse gas emissions, this would create a controver-
sial legal precedent of leaving for regulation what should 
be left to legislation.

Passage of the bill would prevent EPA from regulat-
ing pollution from large factories and utilities starting in 
January. Although it is unclear whether this proposal will 
be actively considered in the lame duck session, it is very 
likely that next year Sen. Rockefeller will reintroduce this 
proposal next year. 

Infrastructure
hIghwAy BILL REAuthORIzAtION—BIPARtISANShIP StILL 
wORkS hERE 
Due to a lack of agreement with respect to funding and 
because of other unresolved issues, including extension of 
the tax cuts implemented under the Bush administration, 
Congress is unlikely to pass a long-term reauthorization 
of the federal highway program during the lame-duck ses-
sion. However, the current authorization of the program, 
which is set to expire on December 31, will probably be 
extended at least for several months into 2011.

Last year the reauthorization of the federal highway 
program was delayed because the fuel tax, which has not 
been increased since 1993, did not derive enough revenue 
to fund highway needs as cars and trucks continued get-
ting more efficient. Moreover, in the last two years, Con-

gress was forced to take billions of dollars from general 
revenues to prevent the Highway Trust Fund’s insolvency. 
Rep. James Oberstar (D-Minn.), chairman of the House 
Transportation and Infrastructure Committee, who will 
be replaced in January by Rep. John Mica (R-Fla.), have 
been trying to persuade his fellow congressmen to obtain 
financing for his $450 billion six-year reauthorization 
proposal, but the required tax increase was opposed by 
many of his colleagues and by the Obama administration. 

Although 18 out of 45 Democrats on the House Trans-
portation and Infrastructure Committee lost their elec-
tions and will be replaced, it appears that the passage of 
long-term reauthorization of the federal highway pro-
gram remains a critical priority. Rep. Mica stated in the 
beginning of this year that there might be a possibility 
of getting a reauthorization bill passed in the first half of 
2011. He noted that this would be feasible if the federal 
highway program was funded by something other than a 
fuel tax increase

Immigration Reform
A PERMANENt SOLutION REMAINS ELuSIvE 
The victory of the Republican party in the midterm 
elections will most likely reorient immigration policies 
towards enforcement and combating illegal immigration 
as opposed to expanding visa categories that would place 
legal immigration in due order. Advocacy groups likely 
to have influence in the new Congress, such as the Fed-
eration for American Immigration Reform, have declared 
that the immigration policy should be transformed so 
that it puts interests of Americans first, suggesting that 
this would mean strict enforcement of immigration laws 
and reduction of overall levels of immigration. Thus, 
comprehensive immigration reform regulating options 
for legal entry to the United States is at this point in 
question. 

Conclusion
The new Congress will bring new challenges and oppor-
tunities for NCMA and its member companies, as it 
will for other competing industries. From changes to the 
health care reform bill to new tax regimes and regula-
tory proposals to new infrastructure projects, Washington 
will continue to have a huge effect on businesses and the 
choices they will make. There will be legislative opportu-
nities to add value, a more directed focus to benefit small 
business, and a greater awareness of the limitations of 
government. The Republican House of Representatives 
can be expected to emphasize the importance of restoring 
a better balance between government and the private  
sector. CMD
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NEWS

ASSOCIAtION NEwS

JOINt ACI/tMS 122 COMMIttEE 
FORMEd tO uPdAtE EXIStINg ENERgy 
guIdE
The American Concrete Institute 
(ACI) extended an invitation to 
The Masonry Society (TMS) to join 
forces with its Committee 122 to 
create a joint committee. TMS has 
accepted and in so doing, the name 
of the committee was changed from 
“Thermal Properties” to “Energy 
Efficiency of Concrete and Masonry 
Systems”. The joint committee met 
last month at the ACI Fall Conven-
tion in Pittsburgh and is updating 
the current ACI 122 publication 
Guide to Thermal Properties of Con-
crete and Masonry Systems. The com-
mittee also is considering preparing 
new standards that may be refer-
enced in building energy perfor-
mance codes and standards. 

During the convention the com-
mittee also sponsored a session 
entitled “Energy Conservation for 
Greener Buildings” to educate and 
update industry on current trends 
in codes and standards related to the 
thermal performance of concrete and 
concrete masonry buildings. The ses-
sion was well attended and provided 
excellent information for the joint 
ACI/TMS 122 Committee. For 
more information contact Dennis 
Graber at dgraber@ncma.org. 

A BOARd OF dIRECtORS ELECtIONS 
Congratulations are extended to the 
following newly elected board mem-
bers: 
• Region I; Barry Diller, Nitter-

house Masonry Products, Cham-
bersburg, PA, and Keith May, 
Peerless Block & Brick Company, 
St. Albans, WV. 

• Region II; Michael Carlson, 
CEMEX, West Palm Beach, FL. 

• Region III; Carol Lee, Lee Brick 

& Block, Bowling Green, KY and 
Kent Wade, Ruby Concrete Com-
pany, Madisonville, KY. 

• Region IV; R.G. Atwood, Feath-
erlite Building Products, Round 
Rock, TX and Paul Valentine, 
Oldcastle Architectural, Inc, 
Atlanta, GA. 

• Region V; Wade Ficklin, Oldcas-
tle Architectural-West, Phoenix, 
AZ and Dennis Hite, CEMEX, 
Henderson, NV. 

• Region VI; Bruce Dick, Expocrete 
Concrete Products Limited, Saska-
toon, SK and Gary Belisle, Group 
Permacon, Ville D’Anjou, PQ. 

ASSOCIAtE MEMBER dIvISION BOARd 
ELECtION 
Congratulations are also extended 
to the following individuals who are 
newly elected to the Associate Mem-
ber Division Board: 
• Marshall Brown, ACM Chemis-

tries, Norcross, GA; 
• Mike Mueller, TEKA North 

America, Chesapeake, VA 
• Dave Sharp, Columbia Machine, 

Vancouver, WA. 
They will each serve a four-year 

term.

NCMA/ICPI SAFEty AwARdS PROgRAM 
2010 ENtRy FORMS NOw AvAILABLE!
The Safety Awards Program rec-

ognizes safety-conscious Producer 
and Associate Members of the 
National Concrete Masonry Asso-
ciation (NCMA) and the Interlock-
ing Concrete Pavement Institute 
(ICPI), as evidenced by exem-
plary safety records. Since the pro-
gram’s inception, participation has 
grown steadily to more than 100 
entries last year. The 2010 Safety 
Awards will be presented during 
the 2011 Annual Convention and 
International Concrete Exposition 
(ICON EXPO), held in conjunc-
tion with the CONEXPO-CON/
AGG tradeshow in Las Vegas, March 
22-26. Award recipients will also 
be recognized in Concrete Masonry 
Designs and in other trade publica-
tions. For more information and 
the entry form, go to the NCMA 
website, www.ncma.org, and look 
for 2010 Safety Awards page in the 
“Resources” section.

CANAdIAN LEvy FuNdS hARd At wORk
Professors at McMaster Univer-
sity, which houses the largest 
masonry-research team in North 
America, were recently recognized 
as the ASTM 2010 Alan H. Yor-
kdale award winners for the best 
peer-reviewed masonry paper pub-
lished in the English language. The 
paper, written by Shedid, M.T., El-

IN MEMORIAM

ANthONy FIzzANO, JR. 
Anthony A. Fizzano Jr. “Tony” of Newtown Square, 
Pa., formerly of Ridley Township, passed away Nov. 
15. Tony was a Vietnam veteran and was president 
of Fizzano Bros. Concrete Products Inc. Tony was an 
active member of NCMA—serving on the Founda-
tion Committee, the Foundation Board of Trustees, 
the Government Affairs Committee, the Dues Com-
mittee and more. Tony was a Cornerstone member of 

the NCMA Foundation. The deepest sympathy is extended to the entire 
Fizzano family, friends and coworkers.
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Dakhakhni, W. W. and R.G. Drys-
dale is titled, Alternative Strategies 
to Enhance the Seismic Performance 
of Reinforced Concrete-Block Shear 
Wall Systems and was first published 
in the American Society of Civil 
Engineers (ASCE) Journal of Struc-
tural Engineering. McMaster has 
been able to reach these high levels 
with continuous funding from the 
Canadian Concrete Masonry Pro-
ducers Association’s (CCMPA) levy 
fund for research and Natural Sci-
ences and Engineering Research 
Council of Canada (NSERC) stu-
dents. A mini-block machine worth 

$220,000 was donated to McMaster 
so that research can be undertaken. 
The professors thank the members 
for their support, saying “without 
this investment in McMaster, we 
would have never been able to reach 
the status we are at right now as the 
largest masonry research group in 
North America and to be awarded 
the prestigious award. On behalf of 
all my students, I sincerely thank all 
the members of CCMPA for your 
continuous support.” Contact the 
Canadian Concrete Masonry Pro-
ducers Association for more infor-
mation (information@ccmpa.ca).

gOvERNMENt AFFAIRS

NCMA RESPONdS tO EPA’S PROPOSEd 
RuLE ON FLy ASh 
NCMA has submitted a formal 
response in general opposition to the 
Environmental Protection Agency’s 
(EPA’s) notice of proposed rulemak-
ing on coal combustion residuals 
(CCRs)—“fly ash” to our industry 
—from electric utilities.  

NCMA’s response culminated 
more than two years of advocacy by 
NCMA and other concrete indus-
try association partners that matched 
rising intransigence on the part of 

ONtARIO MASONRy dESIgN AwARdS

On Saturday, November 20th, The Ontario Masonry 
Contractors Association held its Inaugural Masonry 

Design Awards Gala recognizing engineers, architects, own-
ers and masonry contractors for substantial, imaginative and 
creative uses of masonry in building design and construction. 
The event attended by more then 300 people was held at the 
majestic Liberty Grand, one of Ontario’s masonry masterpieces 
built in 1929, in Toronto, Canada. This was a two-tiered com-
petition, Regional and Provincial, with 11 Regional catego-
ries and 14 Provincial categories. Winners from the Regional 
awards were elevated to finalists for the Provincial level. The 
Canadian Concrete Masonry Producers Association was a 
proud Major Sponsor. The funds used for this sponsorship 
were directly from the Industry Levy Fund collected to pro-
mote the use of Masonry as the preferred construction material 
of choice. Log on to www.ontariomasonrydesignawards.com 
for more information
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EPA as a well intended effort to reg-
ulate the disposal of coal combus-
tion waste in the light of a recent 
environmental disaster in Tennessee 
shifted from improving containment 
design to a thinly veiled attack on 
the use of coal in the production of 
electricity. 

Specifically, EPA proposed two 
options to address the disposal of 
CCRs from America’s electric utili-
ties. Under the first option, EPA 
would reverse its 1993 and 2000 reg-
ulatory determinations that CCRs 
were non-hazardous wastes and list 
them as “special wastes” regulated 
under subtitle C of the Resource 
Conservation and Recovery Act 
(RCRA). Under the second option 
proposed, EPA would leave the non-
hazardous determinations in place 
and regulate disposal as non-hazard-
ous under subtitle D of RCRA.  

NCMA, and every other known 
concrete related association, 
responded in support of the schedule 
D option. Fly ash is an important 
component of durable, lightweight 
concrete masonry. True, fly ash is 
not used in all concrete masonry, but 
the performance of enough of our 
product benefits from this important 
recycled material that the potential 
loss of business to other non-con-
crete industries would be a serious 
blow to NCMA members, and an 
even possibly fatal one to the use of 
fly ash for high strength concrete in 
modern construction design. 

Dozens of factors supported our 
position, but NCMA cited the most 
important in the letter. The chief 
ones were detrimental stigma – the 
fear of possible legal exposure by 
customers could lead to wholesale 
abandonment of fly ash concrete 
(especially if the material is dropped 
or negatively footnoted in build-
ing codes)—and loss of jobs in our 
industry from a potentially stagger-

ing loss of business. Others included 
infrastructural harm—the use of 
lesser performing alternate materials; 
non-applicability of EPA’s approach 
—this is a containment issue, nota 
material issue; and over-reaction 
by EPA—penalizing the use of an 
important, safe construction material.

“This rule, in either form, makes 
no sense to our industry, America, 
and even the environment. EPA 
misses the mark by turning up the 

regulatory screws on the use of a safe 
material,” said Bob Thomas, NCMA 
President, “instead of focusing on 
containment design that endangers 
the environment and clearly needs 
to be better regulated. It is improper 
to penalize an inert material like fly 
ash that is so beneficial to Ameri-
ca’s infrastructure. We hope that our 
comments will dissuade EPA from 
over-regulating with this rule.” CMD

ICON EXPO BOOth # 21029
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www.hydronix.com

microwave moisture 
measurement for the 
concrete industry

Hydronix
692 W. Conway Rd., Suite 24
Harbor Springs, MI 49740
Tel: (231) 439-5000
Fax: (231) 439-5001
Toll-free in USA and Canada
(888) 887-4884

world class 
equipment and 
world class service!

OMNIA ENGINEERING

SAVE FUEL, INCREASE  
YIELDS WITH  

CONSOLIDATED UNIT

Complete Vapor Curing  
Systems Heats Mixing Water,  

Heats the Plant  
Highest Efficiencies,  

Lowest Cost

Get the Facts 
1-800-541-9516 

www.omniaconcrete.com

A CM News Archive  
is Available at 

www.ncma.org

(Pat. pending)
LOCKDOWN with CoreLock
the Secured Rebar Positioner

Available for 8” and 12” block!  
• Corelock is “seated” 1.25” deep into core.

• Eliminates movement of positioner during block 
installation.

• Diagonal placement in core insures   
rebar is always automatically centered.

• Does not interfere with wire reinforcement.

®

www.wirebond.com

Memphis, TN
800.441.8359

Charlotte, NC
800.849.6722

INNOVATION IN MASONRY CONSTRUCTION

LOCKDOWN with CoreLock
the Secured Rebar Positioner
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Concrete Masonry  Builds Character  in an Arizona Infill  Project
TEK 17-1C Allowable Stress  Design of Concrete Masonry  Lintels

The 6 Ds of Durability

Expanding an Urban  Residence  
from the Ground Up
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asonry
A PublicAtion of the

www.ncmA.oRg

D
e

s
ig

n
s

August 2009

Concrete Masonry  
Builds Character  
in an Arizona Infill  
Project

TEK 17-1C Allowable Stress  

Design of Concrete Masonry  

Lintels

The 6 Ds of Durability

Expanding an Urban  

Residence  
from the Ground Up

AIA Continuing Education  

Learning Program

ASONRY

ASONRY

www.ncma.org

Online Archive•	
Subscription Sponsorship Program•	
Advertising Opportunities•	
Free Electronic Subscription •	

ICON EXPO BOOth # 20949
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We Always Think About Customer Satisfaction!

Flatness Guaranteed
High Tensile Steel

Maintenance Solutions

Before Using the 
Dust Cleaner

After Using the
Dust Cleaner

*Dust Collector Included with Board Cleaner Steel Racks

Innovative

Light Weight 

Steel Pallets

Now Available!

NEW

535 N. Wolf Rd. Wheeling, IL 60090
T  847 . 465 .  0925 F  847 . 465 . 0989
For sales:  tatiana@carryworld.com

Steel Pallets     Steel Racks    Steel Wheel Discs    Board Cleaners

Call today for your free quote! (847) 465.0925 / (847) 224.0264

Have You Taken 
Advantage of all the 
resources available 

on the NCMA  
web site?

•	e-TEK
•	Bookstore	
•	Design	Resources	
•	TEK	Technical	

Information	
•	Research	Reports	
•	Metric	Design	

Guidelines	
•	Energy	Code	Options	

for	CMU
•	Sustainability	

Information	
•	Technical	Services	
•	Technical	Publications	

Database	
•	Fire	and	Acoustics	
•	Design	Awards	

Program	
•	Marketing	Resources	
•	Articles	for	Print	and	

Radio	
•	Camera	Ready	Artwork	
•	Fire	Safety	Materials	
•	Mold	Materials	
•	Print	Ads	
•	Safety	Resources	
•	eSafetyLine	Software	
•	Opportunities/Leads	
•	Helpful	Links	
•	Fire	Safety	

Associations	
•	Mold	Resources	
•	Workforce	

Development	

VISIT TODAY
www.ncma.org

THE ORIGINAl
www.careercrete.com

Block | Paver | Pipe | Precast | Ready Mix

CONCRETE INDUSTRY ASSOCIATES 
EMPlOYMENT AGENCY

PO Box 954 
Grand Haven, MI 49417
Tel: 616-842-0227
E-mail: geb@careercrete.com

member of

ICON EXPO BOOth # 20939
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• OPERATIONS AND PLANT MANAGERS 
• SHIFT SUPERVISORS • MACHINE OPERATORS 

• MAINTENANCE • SALES

Michael S. Stauffer • 610-351-8070 • Cell: 610-417-5503   
mstauffer@UnitedEmploymentGroup.com

www.UnitedEmploymentGroup.com

BLOCK AND PAVER INDUSTRY SPECIALIST
NATIONWIDE SEARCH & RECRUITMENT

For advertising 
information, call 

NCMA 703-713-1900.

AlABAMA PAllETS

“Your Dependable and 
Experienced Steel Pallet and  
Rack Source for the Concrete 

Block and Paver Industry”

Mike Crancer
Phone: (636) 861-7300

Toll Free: (888) 530-7337
Fax: (636) 861-7335

E-mail: mcrancer@msn.com
www.steelpallets.org

Contact us for a FREE Brochure!

Buying/Selling Used Equipment
Block Machines, Block Plants, Batch Plants, Crushers, Forklifts,  

Front End Automation, Lintel Machines, Mixers, Paver Plants,  
Precast, Cubers, Racks/Pallets, Roof Tile Machines, Trucks

 

6069 Oakbrook Parkway, Norcross, GA 30093
Phone: (800) 247-2819 or (770) 840-7060

Fax: (770) 840-7069
e-mail: sales@iwigroup.com

www.iwigroup.com

member of

WWW.GEOGRID.COM

•  HIGHEST QUALITY 
GEOGRIDS

•  BEST CUSTOMER 
SERVICE

•  COMPETITIVE 
PRICES

Marketplace Ads 
are Affordable 
and Effective. 
Let NCMA design 

one for YOU. 

ICON EXPO BOOth # 20345

ICON EXPO BOOth # 21337

vISIt uS At ICON EXPO BOOth #21245, 
MARCh 22-26 IN LAS vEgAS

ICON EXPO BOOth # 20549
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To receive one learning 
unit, read “SRW Flood 
Proofing in Kilkenny 
Drive” and “Hardscape 

North America SRW Award Winners”,  
and complete the questions on this page. 
Return this form to the National Concrete 
Masonry Association.

Return forms before December 2011 to 
receive learning unit credits. 

 I am a non-AIA architect or design 
professional. Please mail me a certificate 
stating that the learning units earned can 
be used to fulfill other continuing educa-
tion requirements.

Send completed Report Form to: 
AIA CES, National Concrete  
Masonry Association,  
13750 Sunrise Valley Drive,  
Herndon, VA 20171-4662,  
or fax to NCMA at 703-713-1910.

If you have questions, please contact 
NCMA at 703-713-1900.

November | December 2010

AIA Member Information:

Name

Address

City State/Province Zip 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 Continuing Education 
Guidelines.

Signature  Date

 Check here to request a catalog of concrete masonry technical literature.

AIA Continuing Education Learning Program 
Learning Units Reporting Form

 1. Are there unique code requirements 
in different localities for fences or 
handrails? 
a. Yes 
b. No

 2. Augering or driving through backfilled 
geogrid after wall construction is 
generally suggested 
a. True 
b. False

 3. Fences and guardrails can be 
installed on top of or close behind the 
SRW units. 
a. Yes 
b. No

 4. Traffic barriers do not require special 
design considerations. 
a. True 
b. False

 5. What is NCMA recommendation for 
compaction equipment close to the 
face of the SRW facing? 
a.  There isn’t a special 

recommendation 
b.  Only smaller, hand operated 

equipment is recommended within 
3 ft (1 m) of the face of the wall. 

c.  Large compactor equipment 
can be used for all the SRW 
construction. 

 6. What is the maximum recommended 
lift height to compact Reinforced soil 
on SRW constructions? 
a.  There isn’t special 

recommendations 
b. 4 in. 
c. 8 in.

 7. What are the most common 
densities recommended on SRW 
constructions? 
a.  95% of the Proctor standard dry 

density 
b.  98 % of the Proctor standard dry 

density 
c. A to B  
d.  There aren’t special 

recommendations

 8. Gravel fill can be any coarse material 
as long as the fine fraction is not 
more than 35%. 
a. True 
b. False

 9. What erosion protection measures 
where provided on the Landel 
Residence project (page 9)? 
a. Riprap at the toe of the wall 
b. Increased embedment 
c. Nothing  
d. A and B

10. Is the SRW designer typically 
responsible for providing water 
conditions such as scour depths, 
water flow velocities and the details 
on an SRW design?
a. Yes 
b. No

AIA Questions (Circle the correct answer)
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© 2008 Kiltie Corporation • Oakdale, MN

A  WA L L ,  I S  A  WA L L . . .
I S  A  W O W !

If your client wants more than an ordinary  
retaining wall, select VERSA-LOK. No other wall  
system gives you the same combination of  
aesthetics, installation ease and performance. 
VERSA-LOK’s unique construction gives you the  
freedom to create stairs, curves, corners, columns  
and freestanding walls. Units can be quickly  
modified on site — eliminating the need to order 
special pieces. And their solid-unit characteristics 
provide unsurpassed durability. In addition, the 
Weathered™ texture and Mosaic® random-pattern 
options will give your project a look that is sure  
to turn heads.  

To find out why customers prefer VERSA-LOK, call 
(800) 770-4525 or visit www.versa-lok.com.

Mosaic Random  
Face Patterns

Freestanding  
Walls

Fully Integrated  
Stairs

Random-Pattern  
Tall Walls

Freestanding 
Columns

Multi-Angle Corners


