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Is it a Workmanship or Production Issue?
Speaker: Mike Maroney
Knowing how to assess and address common field prob-
lems can be the difference between a highly successful and 
profitable job; and wishing the other guy won the bid.  This 
course will review commonly encountered field problems 
and introduce attendees to a systematic approach of deter-
mining whether these issues are the result of product defi-
ciencies or stem from workmanship defects.  Recognizing 
that everyone’s common goal is to quickly and efficiently 
resolve field issues to minimize project disruptions, course 
attendees will be introduced to a step-by-step process to get-
ting projects back on track at minimal impact. Cost: $20.   

March 7, 2012
How to Design a Concrete Masonry Struc-
ture in 20 Minutes
Speaker: Jason Thompson
Description: To address the evolving problems associated 
with complicated and often confusing requirements of 
contemporary building codes, The Masonry Society cre-
ated a new design standard, Direct Design Handbook for 
Masonry Structures (TMS 403), with one principal objec-
tive: make masonry design simple.  Engineers, architects, 
building code officials, producers, and contractors – anyone 
engaged in concrete masonry construction needs to have 
this document at ready reference to ensure their next proj-
ect safely and economically meets the requirements of the 
International Building Code.  Course attendees will save 
time and money on their next concrete masonry project by 
employing the easy to follow approach – and International 
Building Code approved method – contained within the 
direct design standard.  For a limited time, The Masonry 
Society is also offering a special discount price for the direct 
design standard for those attending this session. Cost: $20. 

To become a sponsor of these popular webinars, contact  
Heidi Weiss at 703-713-1900 or hweiss@ncma.org

For more information and to  
register, please visit the  

Professional Development  
section of www.ncma.org.
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Sacramento, California’s capital, is the oldest incorporated city 
in the state.  Its rich and vibrant history goes back to 1849.  
The city is currently the core cultural and economic engine of a 
four-county metropolitan area exceeding 2.1 million residents.  
The city’s economy is broadly based, although government 
is by far the largest employer with 25 percent of California’s 
471,000 government employees. Transportation is a large sec-
tor along with information technology, leisure and hospitality, 
professional and business services, higher education, health 
services and research, and construction. 
     Sacramento also has plans to promote a more sustainable 
city over the next 30 years.   The city has set policy guidelines 
for everything from the physical boundaries of the city to its 
economic growth and physical development for future devel-
opment and preservation of resources.  
     Sacremento’s environmental consciousness lead to Michael 
Parrott’s, AIA, LEED AP, design of the new Department of 
General Services, Central Utility Plant.  The 5,000,000 square-
foot building (465,000 square meters) houses 20,000 employ-
ees in 23 buildings.  

NCMA/ICPI Design Award Winner	 		     Award of excellence -  sustainablit y

Project  Location
Sacramento, California 

Architect
Nacht and Lewis Architects

Sacramento, California

Masonry Contractor
SW Mertz Masonry Specialists

Winters, California

Block Producer
Basalite Concrete Products, LLC

Dixon, California

Photography
Ed Asmus Photography

State of California Department of General Services, Central Utility Plant
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     “The prime directives were to provide safe, reliable and 
efficient heating and cooling systems,” said Parrott.  “The 
design was required to respect character and functions of the 
existing downtown neighbors.”  The building also needed 
to be progressive aesthetically, yet complement the existing 
downtown Sacramento area, which included residential areas 
within blocks of the plant.  The Central plant provides chilled 
water for cooling, steam for heating and compressed air for 
controls to 23 existing State-owned buildings in the area.  The 
new plant eliminates water discharge into the Sacramento 
River by utilizing cooling towers.  
     A monolithic concrete masonry block was chosen as the 
cladding material as it effectively met the design require-
ments. “Because of the plant’s location, we chose concrete 
masonry for its durability and sound control,” said Parrott.  
“The tan units are 24-inch by 16-inch (610 mm x 496 mm)
with a polished face and anti-graffiti coating.  The concrete 
masonry gives the plant an appearance that is civic in stat-
ure and highly textured, relating to adjacent residential.”  A 
smaller four-inch (102 mm) unit provides banding to break the 
scale of the large walls.  CMD

the design award jury found the 
following sustainability elements 
outstanding

cooling tower uses •	
environmentally friendly water 
treatment with no chemicals
reclaim cooling tower water •	
for landscape irrigation
reclaimed water for toilet •	
fixtures
Photovoltaic panels will •	
provide electrical power for 
office support areas
co2 monitored throughout •	
office areas and demand 
based ventilation control will 
provide excellent indoor air 
Quality
slabs with 30 percent fly-ash•	
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“This building showcases concrete masonry at its best,” said the 
Design Award jury.  “It is an excellent example of using concrete 
masonry as a primary building component, yet allowing other materi-
als to take the stage as well.”
     Completed in October 2010, the Center for Microbial Oceanog-
raphy:  Research and Education (C-MORE) on the University of Ha-
waii at Mānoa is located on the north end of the university campus.  
The university desired a building that would provide a new direction 
attitude towards research.  The design team saw an opportunity for 
C-MORE to be become a center for communication, a gathering 
place for collaboration and a model for sustainability.  
     As a global research information center working across disci-
plines, C-MORE brings together teams of experts – scientists, educa-
tors, and community members – who usually have little opportunity 
to interact, facilitating the creation and dissemination of a new under-
standing of the critically important role of marine microbes in global 
habitability.  
     Therefore, the University recognized it was time to bring a state-
of-the-art building to campus.  The building houses a 7500-square-
foot (697 square meters) research laboratory, 4800 square feet (566 
square meters) of administrative offices, an 1800-square-foot (167 
square meters) conference room, and an additional 9200 square feet 

NCMA/ICPI Design Award Winner	 		     Award of excellence -  commercial

Project location
Honolulu, Hawaii

Architect:
Group 70 International, Inc.  

Honolulu, Hawaii

Masonry Contractor
Ono Construction

Kapolei, Hawaii

Block Producer
Tileco, Inc. 

Kapolei, Hawaii 

Photography
Franzen Photography

University of Hawaii  Center for Microbial Oceanography
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(855 square meters) of support and mechanical space.  
     According to architect Charles Kaneshiro of Group 70 International, 
C-MORE sought to be a new model of sustainability for the university; 
to make a statement that a quality research facility and environmentally 
conscience design are not mutually exclusive.
     As an island state in the Pacific Ocean, Hawaii has very few natural 
resources.  The vast majority of all building products are imported from 
the mainland United States.  Sustainability in terms of building materi-
als remains a challenge for all projects.   However, there is one building 
resource that Hawaii has an abundance of – volcanic rock.  The volcanoes 
on the island have produced and continue to produce basalt and volcanic 
cinder in a variety of colors.  
     At C-MORE, they attempted to maximize the utilization of regional 
materials.  All the exterior walls are comprised of ground-face, polished 
concrete masonry units.  Except for the cement, these units are created 
from material entirely from Hawaii:  basalt, limestone and volcanic cin-
der.  As this was the first application of this block in Hawaii, Kaneshiro 
worked directly with the manufacturer in developing the five block colors 
used randomly throughout the walls.  The colors – garnet, pepper, kahlua, 
cocoa and outback – add texture and creativity to the building.  “The col-
ors of the walls blend well together, yet contrast the blue and silver colors 
of the other building materials nicely,” noted the Design Awards jury. CMD 
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Located along Knott Avenue in Buena Park, California, the Walter 
D. Ehlers Senior and Community Center is a collection of buildings 
sitting in a park-like setting surrounded on three sides by streets 
and a residential neighborhood. The existing buildings are orga-
nized along an exterior covered pedestrian walkway that bisects 
the open courtyard between the community center building, built in 
1971 and the senior center building built in 1983, and originally led 
to a parking lot at the back of the site. The new, single-story build-
ing is situated at the back of the site and now acts as the terminus 
of the pedestrian walkway.  The main building entry and gallery/
lobby visually continue the “look” of the pedestrian walkway and 
are organized so they can be seen from the parking lot accessed 
from both of the side streets surrounding the site.
     Designed to function as the primary meeting and social space 
for the City of Buena Park, the new 9,250 square-foot (860 square-
meter) Heritage Hall is designed to create a centralized destination 
and focal point for the campus of buildings comprising the Walter 
D. Ehlers Senior and Community Center. The Center’s simple 
massing and composition are used to compliment the architecture 
of the existing buildings and to give the Heritage Hall a prominent 
visual identity.
     According to the Design Award jury, “The architectural design 
of this building is very clean with no materials competing for atten-
tion.”  The building is organized along a linear gallery and lobby 
articulated by a marching colonnade of plaster columns supporting 
laminated wood trusses. The 6,500 square-foot (604 square meter) 
main “social hall” is comprised of concrete masonry and is de-

NCMA/ICPI Design Award Winner	 		           Award of HONOR -  commercial

Heritage Hall-Walter D. Ehlers Senior and Community Center

Project location
Buena Park, California

Architect
Robert R. Coffee Architect 

+ Associates
Newport Beach, California

Masonry Contractor
Winegarder Masonry, Inc.

Yucaipa, CA

Block Producer
ORCO Block Company, 

Inc.
Stanton, CA

Photography
RMA Photography
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tailed with the use of alternating courses of 4-inch (102-mm) precision and 8-inch (203-mm) 
split-face block in warm grey with red and black aggregate. “The block was used to build 
the walls of the multi-purpose room and to distinguish it as a distinct volume, hence, one of 
the walls is a partial interior wall. The material functions well as either an interior or exterior 
material,” said Robert Coffee, AIA.  
      This multi-purpose space includes a catering kitchen, a raised platform/stage, has full 
audio-visual capabilities and is designed to accommodate 370 people in a banquet table 
arrangement and 600 people in a theatre style sitting arrangement.  For smaller functions, 
the large room can be subdivided into smaller activity rooms by an electronically controlled 
moveable partition.
     “Concrete masonry was specifically chosen for this project for its sustainable properties, 
long-term durability, cost- and energy-efficiency, and the opportunities it presented for tex-
ture and color, said Coffee.  “The block was fully grouted with rebar. In some cases the block 
is loadbearing and in other cases it is not.”
     Used in combination with wood and plaster, the masonry allowed for a strong architec-
tural statement that clearly defined the building’s organization and reinforced the architect’s 
goal of allowing the building detail to be expressed in how the building is constructed.  
     The Design Award jury agreed, “Although the smooth and split-face lines of masonry 
cover the vast majority of the building’s surface, it does not dominate the subtle shades of the 
complementary wood and metal elements. “ A similar philosophy was used in expressing the 
structural connections of the wood trusses.  Essentially the building utilizes the same build-
ing materials of the earlier buildings but in a more honest and decorative manner.
   In addition, the building’s design allowed for daylighting and natural materials to give the 
building a contemporary yet timeless feeling.  The building is oriented east-west to minimize 
the west exposure and to maximize the southern exposure, taking optimal advantage of the 
sun for daylighting. The gallery space is protected by a large overhang designed to protect the 
space from direct sunlight while providing ample daylight to the main circulation space. CMD 
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Extreme windstorms, such as the hurricanes and tornadoes seen in recent years, can pose a serious threat to buildings and 
their occupants. Hurricanes and tornadoes produce wind pressures and generate flying debris at much higher levels than 
most residential buildings are designed to protect against. Hence, these storms require residents to either evacuate the area 
or seek protection in dedicated shelters. 

With features such as safe rooms built into designs, consumers can have a home that will provide security for just a little 
bit more money than a home without a safe room. Why not build  safer? 

Designing concrete masonry 
safe rooms 
for new anD existing Homes

concrete Masonry sheLters
A typical concrete masonry storm shelter design is shown 

in Figure 1. Several concrete masonry systems have been 
successfully tested to withstand a 15 lb (6.8 kg) 2 x 4 (39 
x 89 mm) propelled at 100 mph (45 m/s) (ref. 1,4,5). Sol-
idly grouted 8-in (203 mm). concrete masonry walls with 
No. 5 (#16 M)reinforcement at 48 in. (1219 mm) on cen-
ter, with one horizontal No. 5 (#16 M) min. at the top of the 
wall and in the footing or bottom of the wall, can withstand 
these conditions. All weight classes of concrete masonry meet 
the strength and impact-resistance requirements. The engi-
neer can use the masonry weight in the shelter design to resist 
overturning. Regardless of the concrete masonry density, the 
weight of the grouted masonry assembly provides increased 
overturning resistance compared to low-mass systems.

A ceiling system using 7-in. (178-mm)deep bottom chord 
bearing steel joists infilled with concrete masonry units and 
grout to a nominal 8-in. (203-mm)depth was also tested and 
found to withstand the 15 lb  2 x 4 at 67 mph (608 kg 38 x 
89 mm at 30 m/s) protocol (ref. 1). No. 4 (M #13) reinforc-
ing bars were placed perpendicular to the joists, at 8 in. (203 
mm) on center. (see Figure 2 for a typical Shelter Wall/Ceil-
ing Connection.)

residentiaL safe rooMs 
An in-home safe room provides an area where occupants 

can safely shelter during a high wind event. In flood prone 
areas, the shelter must not be built where it can be flooded. 
The shelter should be accessible from all areas of the house 
and should be free of clutter to provide immediate shelter. 
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FEMA (ref. 2) suggests a basement, an interior room on the 
first floor on a foundation extending to the ground or on 
top of a concrete slab-on-grade foundation or garage floor 
as good locations for an in-home shelter. 

Below-ground safe rooms provide the greatest protection, 
as long as they are designed to remain dry during the heavy 
rains that often accompany severe windstorms. When shel-
ters are located below grade, the soil surrounding the walls 
can be considered as protection from flying debris during 
a high wind event, as long as the wall is completely below 
grade and soil extends at least 3 ft (914 mm) away from 
the wall, with a slope no greater than two inches per foot 
for that 3 ft (914 mm) distance. When these conditions 
are met, the walls do not need to meet the missile impact 
requirements described above. Below-grade ceilings must 
have a minimum of 12-in. (305 mm)of soil cover to be 
exempt from the impact testing requirements.

Sections of either interior or exterior residence walls that 
are used as walls of the safe room must be separated from 
the structure of the residence so that failure of the residence, 
which is designed for a much lower loading, will not result 
in a failure of the safe room. Shelter walls and ceilings must 
be able to withstand impact from flying debris.

The result of recent testing (ref. 1, 2, 4, 5) has improved 
the economy of constructing retrofits. Previously, a concrete 
masonry storm shelter would have required a large dedi-
cated foundation. Research confirms, however, that consid-
ering the weight of fully grouted concrete masonry, a large 
foundation is not required to adequately resist the uplift 
and overturning forces making safe rooms easy to install in 
new and existing homes.

Building codes & Safe Rooms 
The ICC-500, Standard on the Design and Construction of 
Storm Shelters, provides design and construction require-
ments for hurricane and tornado shelters.

General design considerations for storm shelters include:
adequate wall and roof anchorage to resist overturn-•	
ing and uplift,
walls and ceiling, as well as openings such as doors •	
and windows, must withstand design wind pressures 
and resist penetration by windborne objects and fall-
ing debris, and
connections between building elements must be •	
strong enough to resist the design wind loads.  Figure 
2 shows a typical detail for connecting a concrete roof 
slab to concrete masonry shelter walls, using reinforc-
ing bars to provide adequate load transfer.

ICC-500 allows concrete masonry storm shelters to be 
constructed within one and two family dwellings on exist-
ing slabs on grade without a dedicated foundation, under 
the following conditions:

the calculated soil pressure under the slab support-•	
ing the storm shelter walls does not exceed 2,000 
psf (95.8 kPa) for design loads other than the design 
storm events and 3,000 psf (143.6 kPa) for design 
storm shelter events,
at a minimum, the storm shelter is anchored to the •	
slab at each corner of the structure and on each side 
of the doorway opening (see Figure 4), and
the ICC-500 slab reinforcement requirements are •	
waived if the slab dead load is not required to resist 
overturning.

Impact rated door max. size 3 ft (914 mm) 
(door may swing in or out)

Tee anchorage
four per jamb

Grout solid (typ.)

16 ga. metal 
door frame

Reinforced lintel above
door w/one No. 5 (M #16)

No. 5 (M #16) 
vertical 
reinforcement 
at 48 in. 
(1,219 mm) 
o.c., max.

Grout all cells solid

6ft to 8 ft (1.83 to 2.44 m) 
is optimum for stability

1 ft 6 in.  
(457 mm)

3 ft 
(914 mm)
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8 in. 
(203 mm) 
CMU, min.

Figure 1

Do not attach shelter ceiling 
to floor or ceiling above

No. 4 (M #13) 
bar at 16 in. 
(406 mm) o.c. 
min.

Two No. 4 (M #13) or 
one No. 5 (M #16) 
continuous in bond beam

8 in. (203 mm) 
CMU wall, 
solid grouted 
with one No. 5 
(M #16)
 at 48 in. 
(1,219 mm) 
o.c. min.

4 in. 
(102 mm)

Concrete ceiling No.4 (M #13) 
bar at 16 in. (406 mm) o.c. each 
way, min.

Figure  2

CMU Reinforcement Schedule 
from Taking Shelter from the 
Storm: FEMA 320



Ready for the worst 
ICC-500 (ref. 1) is a consensus standard in accordance 

with the ANSI (American National Standards Institute) 
process and is referenced in both International Building 
Code and the International Residential Code. Representa-
tives of FEMA and their consultants served on the ICC-
500 committee. After completion of the ICC-500 in 2008 
FEMA revised their FEMA 320 publication (ref. 3) as well 
as their FEMA 361 publication “Design and Construction 
Guidance for Community Safe Rooms” to align closely 
with ICC-500 with a few exceptions. See reference 5 pre-
pared by FEMA staff and consultants which summarizes 
the requirements of all these documents in regard to con-
crete masonry. 

For tornado prone areas, the highest design wind speed 
prescribed by ICC-500 is 250 mph (112 m/s). Corre-
sponding walls and ceilings must withstand impact from 
a 15 lb (6.8 kg) wooden 2 x 4, propelled at 100 mph (45 
m/s) and 67 mph (30 m/s), respectively. 

For hurricane shelters, the highest design wind speed 
in ICC-500 is 237 mph (106 m/s) (with the exception of 
Guam, which has a design hurricane wind speed of 256 
mph (115 m/s). In addition, walls subject to this 237 mph 
(106 m/s) design wind speed must be capable of with-
standing impact from a 9 lb (4.1 kg) wooden 2 x 4 pro-
pelled at 100 mph (45 m/s). Ceilings and other horizontal 
surfaces must withstand impact from the same projec-
tile propelled a 25 mph (11 m/s). All above designs wind 
speeds are per the ASCE 7-05 Standsrd (ref. 6) (3 second 
gust).  

REFERENCES
1. Standard on the Design and Construction of Storm 

Shelters, ICC-500. International Code Council and 
National Storm Shelter Association, 2008. 

2. Investigation of Wind Projectile Resistance of Concrete 
Masonry Walls and Ceiling Panels with Wide Spaced 
reinforcement for Above Ground Shelters, NCMA Pub-
lication MR 21. Texas Tech University Wind Science 
and Engineering Research Center, 2003. 

3. Taking Shelter From the Storm: Building a Safe Room 
for Your Home or Small Business, FEMA  320. Federal 
Emergency Management Agency, 2008. 

4. Concrete Masonry Hurricane and Tornado Shelters, 
TEK 5-11 National Concrete Masonry Association. 

5. FEMA Updates Safe Room Publications: Changes for 
Concrete Masonry Incorporated. John Ignargiola; Tom 
Reynolds, PE’ and Scott Tezak, PE, Concrete Masonry 
Designs. National Concrete Masonry Association , July/
August 2010.

6. “Minimum Design Loads for Buildings and Other 
Structures”, ASCE 7-05. American Society of Civil Engi-
neers, 2055.
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Existing 
reinforced 8 in. 
(203 mm) 
masonry 
basement  wall, 
min. with soil the 
full height of the 
shelter

New masonry 
shelter walls (see 
Figures 4 and 5)

8 in. (203 mm) 
solid grouted 
CMU min. 
with 4 in. (102 
mm) cast-in-place 
roof.  

No. 4 (M #13) 
reinforcing bar 
epoxied into floor 
slab at all corners 
and each side of 
doorway, min.

31
2 in. (89 mm) min. 

thickness existing 
slab-on-grade w/ 
6 x 6 W1.1 x W1.4 
WWF, min. 

CL

A

This slab reinforcement is not required when the slab 
dead load is not required to resist overturning.

A

Splice per code

Existing 
reinforced 8 in. 
(203 mm) 
masonry wall 

Development length

Epoxy No. 4 (M #13) 
dowel at 16 in. (406 mm) 
o.c., min. 

Note:  Top of shelter must not be above grade level

Figure  3

Figure  4

Figure  5

Special consideration must be given when 
retrofitting a shelter into an existing home. Figures 
3 through 5 illustrate typical details for connecting 
shelter elements to an existing basement wall. 
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SAFE ROOM DESIGN RESOURCES
Concrete Masonry Hurricane and Tor-
nado Shelters, TEK 5-14 - Provides a 
summary of the requirements for concrete 
masonry shelters according the ICC-500 
Standard on the Design and Construc-
tion of Storm Shelters. (National Concrete 
Masonry Association, 2008)

Taking Shelter from the Storm: Build-
ing a Safe Room For Your Home or 
Small Business, FEMA 320 - Provides 
safe room designs that will show you and 
your builder/contractor how to construct a 
safe room for your home or small business. 
Design options include safe rooms located 

in the basement, in the garage, or in an interior room of a 
new home or small business building. Complete plans and 
specifications for a residential concrete masonry safe room 
included. It includes the results of research that has been 
underway for more than 30 years, by Texas Tech Universi-
ty’s Wind Science and Engineering (WISE; formerly known 
as the Wind Engineering Research Center or WERC) and 
other wind engineering research facilities, on the effects of 
extreme winds on buildings. The safe room designs pre-

sented in this publication meet or exceed all tornado and 
hurricane design criteria of the ICC-500 for both the tor-
nado and hurricane hazards. (Federal Emergency Manage-
ment Agency, 2008)

Design and Construction Guidance for 
Community Safe Rooms, FEMA 361 - 
This document presents important infor-
mation about the design and construc-
tion of community safe rooms that will 
provide protection during tornado and 
hurricane events. (Federal Emergency 

Management Agency, 2008)

Standard for the Design and Construc-
tion of Storm Shelters, ICC 500 - 
The ICC-500 successfully took many of 
the design and performance criteria pre-
sented in the earlier editions of FEMA’s 
safe room publications, updated them, and 
codified them through the consensus stan-

dard process. (International Code Council and National 
Storm Shelter Association, 2008) Note that NCMA mem-
bers may purchase this and other ICC documents at the 
ICC member discounted price. CMD

Wind zone map shows how the frequency and strength of extreme windstorms vary across the United States. Wind 
speeds in Zone IV (red), where the risk of extreme windstorms is greatest, can be as high as 250 miles per hour (ref. 3) 
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The master bedroom closet was the only 
thing left standing in the pile of debris in 

the Tuscaloosa neighborhood after the 
tornadoes ravaged the area in late April.

The front of the home before the 
tornado. 

The rear addition is where the safe room 
was located

William Blakeney grew up in Tuscaloosa County and is well aware of the 
effects of disasters in the area. In an effort to prepare for disasters like the 
tornadoes in mid and late April 2011, he built a safe room in his grandpar-
ents’ home. Although they weren’t home when the storms devastated the 
area, the only portion of their home left standing was the solid grouted rein-
forced concrete masonry multipurpose safe room.

Blakeney and his construction company had built a few safe rooms in the 
past, mainly in their family members’ homes. While not built according to 
the design criteria of Federal Emergency Management Agency’s publica-
tion FEMA 320,Taking Shelter from the Storm: Building a Safe Room For Your 
Home or Small Business, this safe room was able to withstand the strong 
winds of the EF-4 tornado that ravaged the area.

FEMA 320 includes construction plans and cost estimates for building 
individual safe rooms. A safe room, built according to the standards out-
lined in FEMA 320, in a home or small business provides “near-absolute 
protection” for its occupants.

“We were not familiar with FEMA specifications, but we had built a few 
safe rooms,” said Blakeney. “I was actually at the office and used the safe 
room we had built there when the tornado came through.” 

April’s storms claimed over 40 lives in Tuscaloosa and left more than 
2,000 residents homeless. The area experiences tornadoes early spring and 
late fall each year, but never as severe as those on April 2011.

“Tornadoes usually hit the southern or northern parts of the town,” said 
Blakeney about the recent events. His family had lived in Tuscaloosa 
County for more than 71 years. “In my time, we’ve never seen one come 
through the area like that!”

The home was recently renovated so his grandparents could move from 
the outskirts of the city and live closer to other relatives. In the additional 
wing, the master bedroom closet was the perfect location to reinforce as the 
safe room.

“They had a basement in their old home and that made them feel 
secure,” said Blakeney. “Here, they had nothing.”

Safe rooms provide homeowners, like Blakeney’s grandparents, relief 
during times where they have to quickly seek shelter. Should homeowners 
decide to build a safe room in their new or existing home, FEMA 320 pro-
vides examples of proper installation techniques and designs. Safe rooms 
built to FEMA 320 standards have saved the lives of people affected by 
events like the one that destroyed many areas of Alabama.

“We just think it is a great investment for the sense of security,” Blakeney 
added. “We will be building more in the future using FEMA 320.”

Building safe rooms according to FEMA specifications helps ensure that 
they will be able to withstand high winds and provide the ultimate protec-
tion. Not building according to FEMA specifications is risky and increases 
the likelihood of the safe room not providing the needed protection. For 
additional information, contact the FEMA Safe Room Help Line at 866-
222-3580 or at saferoom@dhs.gov. The help line provides information on 
where to go for assistance regarding hazard mitigation grants and other 
grant funding, project eligibility, and guidelines for safe room construction. 
FEMA’s safe room web site (http://www.fema.gov/plan/prevent/saferoom) is 
another source of information. CMD

SOURCE: Federal Emergency Management Agency

alabama Safe Room Withstands EF-4 Tornado



Segmental retaining walls (SRWs) have been called upon to 
solve a lot of erosion problems. But few have been as com-
plex or unique as keeping a towering cliff from crumbling 
into Lake Erie outside of Cleveland.

A home built about 20 feet (6 meters) back from the cliff 
face was endangered because the cliff face was eroding away 
and the homeowner was slowly losing his lakefront real 
estate. The top 8 to 10 feet (2.4 to 3 meters) of the cliff is 
pure topsoil, Greg Norton, owner of NCS Construction Ser-
vices, explains. Beneath that is about 5 feet (1.5 meters) of 
solid clay, which turns to shale as you go deeper.

“The softer shale flakes off but it gets harder as you go 
deeper. The lake eats away at the base of the cliff, but it’s the 
groundwater at the top that does most of the destruction. 
First the soil, then the clay washes away and then large pieces 
of rock.”

There was little room for geogrid, so the project engineer 
determined that anchor bolts could be used to secure the 
geogrid to the bluff. Using a 2.5-inch (64-mm)drill bit, holes 
were drilled 6 to 7 (1.8 to 2.1 meters)feet into the cliff face 
and anchor bolts cemented into the borings. Then a steel bar 
was attached to the anchor bolts and the geogrid attached to 
the steel bar to secure the wall to the cliff face.

srWs Provide a solid solution for 
Lake erie Cliff erosion Problems

Project Location
Shore of Lake Erie, OH 

designer
Andrassy Engineering
Bay Village, OH 

contractor
NCS Construction
Brunswick, OH 

srw Licensor
Versa-lok

srw Producer
4D/Schuster’s
Sheffield Village, OH 
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The existing seawall was used as the footing. The 
concrete wall extends upward for 17 feet (5.2 meters) 
and an 18-inch (457-mm) cap on top rests on a ledge 
chiseled out of the cliff face. The SRW unit wall rests 
on top of the cap.

Once the footing was completed, a series of three 
decks was built that jutted out from the cliff and was 
connected to a pier on the water by zig-zagging stair-
ways. The retaining wall was built behind the deck/
stairway structure.

The wall begins at about 13 feet (4 meters) above 
the water level. It’s 65 feet (20 meters) wide and 27 
feet (8.2 meters) tall and was built in three tiers with a 
slight curve.

“That allowed us to follow the bluff face,” Andrassy 
explains. “The nature of the bluff face was such that 
the lower two-thirds were very steep, nearly vertical. 
The rock transitions to soil at the top, so it starts to 
fall back. That allowed us to bench into the existing 
face, so each segment has its own footing.”

About 3,000 SRW units in a blended pattern of 80 
percent brown and 20 percent gray were used. A spe-
cial conveyer belt system was designed to lower the 
units down the cliff face one by one; a chute alongside 
the conveyer was used to transport the backfill aggre-
gate.

“The higher we went with the wall, we had to adjust 
our system of transport,” says Andrassy. “We had a lit-
tle innovation going on. Everyone got a good work-
out. No matter how good you are at moving it, that’s 
a lot of block.”

“With its flexible system, SRW units were perfect 
for the application,” says Norton. “[The wall] looks 
awesome.” CMD

direct anchorage design 
In some retaining wall applications, suffi-
cient space does not exist behind the face 
units to allow excavation and subsequent 
placement of geosynthetic reinforcement. 
In these applications, a direct-anchorage 
retaining wall system is a more aestheti-
cally pleasing and less costly alternative 
to the conventional cast-in-place concrete 
that would often be used in such situa-
tions.

Direct anchorage consists of an anchor 
(e.g., soil nail) installed into the ground 
and connected to galvanized steel beams 
(walers) placed within the horizontal cav-
ity in the SRW units, which were specifi-
cally designed to accommodate them.

Each steel beam spans two adja-
cent anchors, transferring the load from 
the segmental retaining wall units to the 
anchors. The space between the exca-
vated face and the SRW units is filled with 
free-draining aggregate.

In addition to transferring stresses from 
the retained soil to the SRW units, the fill 
is selected to provide drainage between 
the excavated surface and the wall face. 
Since the SRW units are not mortared, 
but interlocked, hydrostatic pressure is 
released through the joints in the units as 
well as the drain outlets typically placed 
along the bottom of the wall.
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A n  i n f o r m a t i o n  s e r i e s  f r o m  t h e  n a t i o n a l  a u t h o r i t y  o n  c o n c r e t e  m a s o n r y  t e c h n o l o g y

CONCRETE MASONRY VENEERS TEK 3-6C
Construction   (2012)

INTRODUCTION

 In addition to its structural use or as the exterior wythe 
of composite and noncomposite walls, concrete brick and 
architectural facing units are also used as veneer over 
various backing surfaces. The variety of surface textures, 
colors, and patterns available makes concrete masonry a 

Related TEK:
5-1B, 10-4, 12-1B, 
16-4A, 19-4A, 19-5A

Keywords: adhered veneer, anchored veneer, anchors, cavity walls, 
joint reinforcement, moisture control, multi-wythe walls, steel lintel detail, 
veneer, wall ties

Figure 1—Types of Veneer 
Note: For clarity, not all construction elements are shown. See TEK 5-1B (ref. 1) for full construction details

versatile and popular exterior facing material. Architec-
tural units such as split-face, scored, fluted, ground face, 
and slump are available in a variety of colors and sizes to 
complement virtually any architectural style.

Concrete
masonry
backing

FoundationFlashing

1 in. (25 mm) weeps
at 32 in. (813 mm)
o.c., partially open
head joints

1 in.
(25 mm)
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Anchored Veneer

Concrete masonry
backing
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Veneer unit
with neat portland
cement paste
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applied to veneer
unit

Adhered Veneer

3
8 to112 in.

(9.5 to 38 mm)



signed and detailed to resist water penetration and prevent 
water from entering the building. Flashing and weeps in 
the veneer collect any water that penetrates the veneer 
and redirects it to the exterior. Partially open head joints 
are one preferred type of weep. They should be at least 
1 in. (25 mm) high and spaced not more than 32 in. (813 
mm) on center. If necessary, insects can be thwarted by 
inserting stainless steel wool into the opening or by using 
proprietary screens. For anchored veneer, open weeps can 
also serve as vents, allowing air circulation in the cavity to 
speed the rate of drying. Additional vents may be installed 
at the tops of walls to further increase air circulation. More 
detailed information is contained in TEK 5-1B, Concrete 
Masonry Veneer Details, TEK 19-4A, Flashing Strategies 
for Concrete Masonry Walls, and TEK 19-5A, Flashing 
Details for Concrete Masonry Walls (refs. 1, 6, 7).

ANCHORED  VENEER

 Anchored veneer is veneer which is supported laterally 
by the backing and supported vertically by the foundation 
or other structural elements. Anchors are used to secure the 
veneer and to transfer loads to the backing. Anchors and 
supports must be noncombustible and corrosion-resistant.
 The following prescriptive criteria apply to anchored 
veneer in areas with velocity pressures, qz, up to 40 psf (1.92 
kPa). Modified prescriptive criteria is available for areas 
with qz greater than 40 psf (1.92 kPa) but not exceeding 
55 psf (2.63 kPa) with a building mean roof height up to 
60 ft (18.3 m). These modified provisions are presented 
in the section High Wind Areas. In areas where qz exceeds 
55 psf (2.63 kPa), the veneer must be designed using 
engineering philosophies, and the following prescriptive 
requirements may not be used. 
 In areas where seismic activity is a factor, anchored 
veneer and its attachments must meet additional require-
ments to assure adequate performance in the event of an 
earthquake. See the section Seismic Design Categories C 
and Higher for details.
 Masonry units used for anchored veneer must be at 
least  2 5/8 in. (67 mm) thick.
 A 1 in. (25 mm) minimum air space must be maintained 
between the anchored veneer and backing to facilitate drain-
age. A 1 in. (25 mm) air space is considered appropriate if 
special precautions are taken to keep the air space clean 
(such as beveling the mortar bed away from the cavity). 
Otherwise, a 2 in. (51 mm) air space is preferred. As an 
alternative, proprietary insulating drainage products can 
be used.

VENEER—DESIGN CONSIDERATIONS

 Veneer is a nonstructural facing of brick, stone, 
concrete masonry or other masonry material securely at-
tached to a wall or backing. Veneers provide the exterior 
wall finish and transfer out-of-plane loads directly to the 
backing, but they are not considered to add to the load-
resisting capacity of the wall system. Backing material 
may be masonry, concrete, wood studs or steel studs.
 There are basically two types of veneer—anchored 
veneer and adhered veneer. They differ by the method 
used to attach the veneer to the backing, as illustrated in 
Figure 1. Unless otherwise noted, veneer requirements are 
those contained in the International Building Code (IBC)
and Building Code Requirements for Masonry Structures 
(refs. 2, 3).
 For the purposes of design, veneer is assumed to sup-
port no load other than its own weight. The backing must 
be designed to support the lateral and in some instances 
the vertical loads imposed by the veneer in addition to the 
design loads on the wall, since it is assumed the veneer 
does not add to the strength of the wall.
 Masonry veneers are typically designed using prescrip-
tive code requirements that have been developed based on 
judgement and successful performance. The prescriptive 
requirements relate to size and spacing of anchors and 
methods of attachment, and are described in the following 
sections. The assembly can be designed as a noncomposite 
cavity wall where the out-of-plane loads are distributed 
to the two wythes in proportion to their relative stiffness. 
Design criteria are provided in IBC Chapter 16 as well as in  
TEK 16-4A, Design of Concrete Masonry Noncomposite 
(Cavity) Walls, (ref. 4).
 In addition to structural requirements, differential 
movement between the veneer and its supports must be 
accommodated. Movement may be caused by tempera-
ture changes, moisture-volume changes, or deflection. In 
concrete masonry, control joints and horizontal joint 
reinforcement effectively relieve stresses and accommo-
date small movements. For veneer, control joints should 
generally be placed in the veneer at the same locations 
as those in the backing, although recommended control 
joint spacing can be adjusted up or down based on local 
experience, the aesthetic requirements of the project, or 
as required to prevent excessive cracking.  See TEK 10-
4, Crack Control for Concrete Brick and Other Concrete 
Masonry Veneers (ref. 5), for further information.
 For exterior veneer, water penetration into the cavity 
is anticipated. Therefore, the backing system must be de-
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 The maximum distance between the inside face of 
the veneer and the outside face of the backing is limited 
to 4 1/2 in. (114 mm), except for corrugated anchors used 
with wood backing, where the maximum distance is 1 in. 
(25 mm).
 When anchored veneer is used as an interior finish 
supported on wood framing, the veneer weight is limited 
to 40 lb/ft2 (195 kg/m2). 

Deflection Criteria
 Deflection of the backing should be considered when 
using masonry veneer, in order to control crack width in 
the veneer and provide veneer stability. This is primarily a 
concern when masonry veneer is used over a wood or steel 
stud backing.  Building Code Requirements for Masonry 
Structures, however, does not prescribe a deflection limit 
for the backing. Rather, the commentary presents various 
recommendations for deflection limits.

Figure 2—Steel Lintel Flashing Detail (ref. 8)
(backing not shown for clarity)

 For anchored veneer, Chapter 16 of the International 
Building Code requires a deflection limit of l/240 for ex-
terior walls and interior partitions with masonry veneer.

Support of Anchored Veneer
 The height and length of the veneered area is typically 
not limited by building code requirements. The exception is 
when anchored veneer is applied over frame construction. 
For wood stud backup, veneer height is limited to 30 ft (9.14 
m) (height at plate) or 38 ft (11.58 m) (height at gable). 
Similarly, masonry veneer over steel stud backing must be 
supported by steel shelf angles or other noncombustible 
construction for each story above the first 30 ft (9.14 m) 
(height at plate) or 38 ft (11.58 m) (height at gable). This 
support does not necessarily have to occur at the floor 
height, for example it can be provided at a window head 
or other convenient location.
 Exterior anchored veneer is permitted to be supported 

Preformed or
folded end dam

2 in. (51 mm)
min.

Supporting
masonry

Sealant around window or
door frame and between steel
flashing edge and supporting
masonry

Window or
door frame

Flexible rubberized
asphalt flashing bonded
to steel edge

1
2  in. (13 mm)

min.
Stainless steel
edge flashing

Steel lintel

1 in. (25 mm) weeps at 32 in.
(813 mm) o.c., partially open
"L" shaped head joint

Mortar bed

Lintel bearing 4 in.

(102 mm) minimum

8 in. (203 mm) typical
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on wood construction under the following 
conditions:
• the veneer has an installed weight of 40 psf 
(195 kg/m2) or less,  
• the veneer has a maximum height of 12 ft 
(3.7 m),
• a vertical movement joint in the veneer is 
used to isolate the veneer supported on wood 
construction from that supported by the foun-
dation,
• masonry is designed and constructed so that 
the masonry is not in direct contact with the 
wood, and
• the horizontally spanning member support-
ing the masonry veneer is designed to limit 
deflection due to unfactored dead plus live 
loads to l/600 or 0.3 in. (7.5 mm).
 Over openings, the veneer must be sup-
ported by noncombustible lintels or supports 
attached to noncombustible framing, as shown 
in Figure 2. 
 The following requirements assume that the 
veneer is laid in running bond. When other 
bond patterns are used, the veneer is required 
to have joint reinforcement spaced no more 

than 18 in. (457 mm) on center vertically. The joint 
reinforcement need only be one wire, with a minimum 
size of W1.7 (MW11).

Anchors
 Veneers may generally be anchored to the 
backing using sheet metal anchors, wire anchors, 
joint reinforcement or adjustable anchors, although 
building codes may restrict the use of some anchors. 
Corrugated sheet metal anchors are permitted with 
masonry veneer attached to wood backing only. 
Requirements for the most common anchor types 
are summarized in Figures 3 through 5 and Table 1. 
As an alternative, adjustable anchors of equivalent 
strength and stiffness may be used. Cavity drips are 
not permitted. See TEK 12-1B, Anchors and Ties for 
Masonry, (ref. 9) for detailed information on  anchor 
materials and requirements.

Attachment to Backing
 When masonry veneer is anchored to wood 
backing, each anchor is attached to the backing with 
a corrosion-resistant 8d common nail, or a fastener 

with equivalent or greater pullout strength. For proper 

Figure 4—Corrugated Sheet Metal 
Anchor Requirements

Minimum width = 7/8 in.  (22 mm)
Minimum thickness = 0.03 in.  (22 gage, 0.80 mm)
Wavelength = 0.3 - 0.5 in.  (7.6 - 13 mm)
Amplitude = 0.06 - 0.10 in.  (1.5 - 2.5 mm)
Min. embedment in mortar or grout = 1 1/2 in. (38 mm)
Min. cover to the outside face  =  5/8 in.  (16 mm)

Wavelength

Amplitude

Thickness

Width

Figure 3—Adjustable Anchors

Note that the 2011 MSJC Code (ref. 3) specifies that pintle units may 
have only one pintle leg. This is a change from previous versions of the 
code, which required two pintle legs.

Max. 1 14 in. (30 mm)

Joint reinforcement
as requiredVertical Section

W2.8 (MW 18) wire, minimum

Max. clearance
1
16 in. (1.6 mm)

Eye unitPintle unit,
one or more pintle legs

Plan View
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ENERGY CODE COMPLIANCE 
USING COMCHECKTM TEK 6-4B

Energy & IAQ   (2012)

INTRODUCTION

 COMcheckTM (ref. 1) is software developed by the 
U.S. Department of Energy specifically for demonstrat-
ing compliance with nationally recognized energy codes. 
Versions are available for download (for various software 
platforms) as well as for online use. Using the tradeoff 
compliance method allowed by energy codes, such as 
COMcheck software, may provide more design flexibility 
when compared to prescriptive table requirements. For 
example, parameters such as fenestration area can be 
increased above the prescriptive limitations, and the ad-
ditional energy demand offset by adjusting fenestration 
characteristics and/or increasing roof or wall insulation 
levels. In addition, once the basic building description has 
been entered into the program and saved, design changes 
and/or the building location can be quickly modified, 
and compliance immediately redetermined. COMcheck 
has another advantage in that various national and state 
energy codes and energy standards are included within 
the program, making it easy for designers who work in 
several states to be able to use the same compliance tool 
for many different project locations. 
 After the building data is entered, COMcheck indicates 
the percentage by which the proposed building envelope 
passes or fails the chosen energy code requirements. The 
program can be downloaded free of charge from: http://
www.energycodes.gov/comcheck/download.stm. It is ad-
visable to also review the known problems in COMcheck, 
which are documented on this same site.
 This TEK provides a basic overview of the program 
as well as some guidance on concrete  masonry building 
envelope compliance. 

applICabIlITy

 COMcheck enables the user to choose the code and 
year for compliance. This is a critical first step, as energy 
code requirements can be significantly different from one 
edition of the code to the next. If unknown, the local build-
ing department can provide this information. Currently, 
the following codes are included: 
• the International Energy Conservation Code (ref. 2), 

IECC (2000, 2001, 2003, 2004, 2006 and 2009 editions), 
• ASHRAE Standard 90.1, Energy Standard for Buildings 

Except Low-Rise Residential Buildings (ref. 3) (2001 
2004, 2007 and 2010 editions), and

• state energy codes for New York, North Carolina, Oregon 
and Vermont, as well as for Puerto Rico.

 COMcheck is applicable to all buildings other than low-
rise residential, i.e., most commercial, industrial, hotels and 
educational buildings as well as residential buildings over 
three stories in height.  For low-rise residential buildings, 
the program REScheckTM (ref. 4) can be downloaded from 
http://www.energycodes.gov/rescheck/download.stm.

bUIlDINg eNvelOpe COmplIaNCe 

 After choosing the appropriate code, the Project screen 
is used to enter the building location (which determines 
climate) and the building use category, such as school, of-
fice or restaurant (which determines the internal heat loads, 
such as lighting loads). The building's gross floor area is 
also entered on the Project screen.  Note that for multi-
story buildings, the total area of all floors is entered, while 
for single story buildings, the gross floor area is generally 
equal to roof area. The user can also add descriptive text 
about the building, client and location.
 After the basic information has been entered, the user 

Related TEK:
6-1B, 6-2B, 6-5A, 
6-11A, 6-16A

Keywords: building envelope, code compliance, COMcheck, energy 
codes, energy efficiency, software



it be in the roof insulation, high-performance glazing or 
wall performance, based on the economics of the products 
involved and on other project goals or restrictions. 

above-grade Concrete masonry Walls
 Figure 1 shows the above-grade concrete masonry 
wall options within COMcheck  that can be used to dem-
onstrate compliance with the 2009 IECC. Note that the 
specific walls listed may vary somewhat with the code 
chosen for compliance.
 COMcheck contains a database of precalculated 
thermal properties for various systems. As a result, once 
the user chooses a concrete block wall construction, the 
program applies an associated R-value and, for masonry 
walls, a heat storage capacity describing the wall's thermal 
mass. Figure 1 shows that COMcheck includes various 
single wythe concrete masonry walls, with or without 
insulation in the ungrouted cells, as follows:
• Concrete Block, Solid Grouted applies to fully grouted 

masonry walls. The R-value of any insulation installed 
between furring should be entered under the Cavity 
Insulation R-Value column, while the R-value of continu-
ous insulation should be entered under the Continuous 
Insulation R-Value column.

• Concrete Block, Partially Grouted, Cells Empty applies 
to masonry with at least 50% of the masonry cells free 
of grout or cells that are grouted no more than 32 in. 

chooses the Envelope tab to display the envelope compli-
ance screen (see Figure 1). Building envelope data input 
for COMcheck is straightforward. The user describes the 
building envelope, component by component, either from 
a series of drop-down menus or from user-entered data. 
 Individual envelope elements (roof, skylight, exterior 
wall, etc.) are chosen from the row above the data table. 
Then, the table is populated with a description of each ele-
ment: the element size, R-values or U-factors to describe 
the steady-state resistance to heat transfer, and solar heat 
gain coefficient (SHGC) for windows.
 When the building envelope has been completely 
described, the software combines this input with the 
weather data embedded in the program to perform a 
location-specific analysis.
 The output is a pass/fail rating (in the lower left-hand 
corner of the screen), along with an indication of how close 
the proposed building is to meeting the specified code 
requirements. In Figure 1, the proposed building exceeds 
the minimum code requirements by 1%. This percentage 
can help the designer understand the building envelope's 
sensitivity to various design changes and help optimize 
building components.
 If the program returns Fails, one or more envelope 
parameters can be quickly modified and compliance im-
mediately redetermined. Thus, the user can choose from 
various ways to improve the envelope performance, whether 

Figure 1—COmcheck building envelope Compliance Screen Showing Drop-Down menu for above 
grade Concrete masonry Walls

2 NCMA TEK 6-4B



(813 mm) o.c. vertically and 48 in. (1,219 mm) o.c. hori-
zontally, and with no insulation in the ungrouted cells. 
Similar to solid masonry, the R-value of any insulation 
installed between furring should be entered under the 
Cavity Insulation R-Value column, while the R-value 
of continuous insulation should be entered under the 
Continuous Insulation R-Value column.

• Concrete Block, Partially Grouted, Cells Insulated 
applies to masonry with at least 50% of the masonry 
cells free of grout (see Table 1) or cells that are grouted 
no more than 32 in. (813 mm) o.c. vertically and 48 in. 
(1,219 mm) o.c. horizontally, and with insulation in the 
ungrouted cells. Masonry core insulation is typically 
molded polystyrene inserts, expanded perlite or ver-
miculite granular fills or foams (see Insulating Concrete 
Masonry Walls, TEK 6-11A (ref. 5), for more informa-
tion on insulating concrete masonry walls). Although 
the R-value of this cell insulation is already accounted 
for in the program and need not be entered by the user, 
note that the U-factor included in COMcheck for cell-
insulated concrete masonry is conservative. Often, the 
actual wall U-factor will be lower (i.e., R-value will 
be higher) than that reflected in the program. In these 
cases, the user can enter their own wall performance 
data (see below). Additional insulation installed on the 
interior or exterior side of the masonry, such as EIFS or 
insulation between furring, should be entered separately 
in the Continuous Insulation R-Value or Cavity Insula-
tion R-Value column, respectively.

• Concrete Block, Unreinforced, Cells Empty applies to 
masonry without reinforcement and without insulation 
in the ungrouted cells. Although by definition these 
walls do not include reinforcement, up to 50% of the 
masonry cells are permitted to be grout-filled.

• Concrete Block, Unreinforced, Cells Insulated applies 
to masonry without reinforcement and with insulation 
in the cells.  

 In some cases, the concrete masonry wall being used 
for the project is significantly different from those listed 
in the program (see refs. 6 and 7 for R-values of concrete 
masonry walls). For example, a variety of special unit shapes 
have been developed to increase energy efficiency. These 
units often have reduced web areas to reduce heat loss due 
to thermal bridging through the webs. Even conventional 
concrete masonry units may have significantly better ther-
mal performance than that assumed in COMcheck, because 
the thermal values in COMcheck for concrete masonry are 
conservative for many walls. R-values in the COMcheck 
database for concrete masonry with insulated cells are 
based on loose fill insulation, which has a relatively low 
R-value per inch of thickness. In addition, partially grouted 
walls are assumed to be grouted at 32 in. (813 mm) o.c. 
vertically and 48 in. (1,219 mm) o.c. horizontally. 
 Buildings with masonry walls utilizing better-per-
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forming cell insulation systems, special unit shapes and/or 
less grout can demonstrate compliance by using the Other 
option from the exterior wall pull-down menu. 
 Note that when the Other and Mass options are chosen, 
the screen displays a new column for heat capacity (which 
allows COMcheck to distinguish masonry wall require-
ments from frame wall requirements when determining 
compliance). When custom data is entered using this op-
tion, the user enters both the overall U-factor of the wall 
(including all insulation and finish materials) as well as 
the wall heat capacity (see TEK 6-16A , Heat Capacity 
(HC) Values for Concrete Masonry Walls, ref. 8).
 When the building's exterior is constructed of more 
than one type of construction (one story is masonry and 
another is frame, for example), each construction type 
should be entered into the program as a separate wall. When 
all above grade exterior walls are the same construction, 
they can be entered into the program as a single wall, 
unless the optional wall orientation option is selected.
 Choosing Orientation from the Options tab on the main 
program menu bar allows the user to enter solar orienta-
tion (north, east, south or west) for each exterior wall, and 
displays this information in an additional column on the 
Envelope screen. When Orientation is not selected, the 
building envelope assemblies are assumed to be equally 
distributed. Therefore, compliance results may be slightly 
different. Selecting Orientation may be an advantage when 
fenestration for the proposed building has been located 
to maximize energy efficiency (see Passive Solar Design, 
TEK 6-5A (ref. 9), for more detailed information). 

multi-Wythe masonry Walls
 Only single wythe masonry walls are explicitly in-
cluded in the COMcheck drop-down menus. When using 
multi-wythe walls, such as a masonry cavity wall, the user 
has two options. The first is to select the backup masonry 
wythe from COMcheck’s drop-down menu, and enter the 
R-value of the cavity insulation under Continuous Insu-
lation R-Value, which effectively ignores the masonry 
veneer. The second option is to determine the overall wall 
U-factor and heat capacity of the cavity wall (using TEKs 
6-1B, R-values of Multi-Wythe Concrete Masonry Walls 
(ref. 7), and 6-16A or other data) and enter this data under 
the Other wall option described above.
 
Concrete masonry basement Walls
 The masonry wall types in COMcheck for basement 
walls are the same as those listed for above grade walls, 
and data entry is similar. In addition to gross wall area and 
continuous or cavity insulation R-values, for basement walls 
the user also enters the basement wall height and the depth 
below grade (i.e., average grade level to the depth of the 
basement floor). This information allows the program to 
account for basement walls that are partially above grade.
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additional mandatory Requirements
 In addition to passing COMcheck's envelope criteria, 
there is a list of mandatory requirements that must be met. 
To access the mandatory requirements, choose View then 
Mandatory Requirements from the main program menu. 
After choosing the applicable code, the program displays 
a list of items that must be accomplished.
 For the building envelope, these mandatory require-
ments include:
• installation of insulation: ensuring that insulation is 

installed without large gaps, without being compressed,  
and that blown-in insulation is installed to the specified 
density, to help ensure that the rated R-value is achieved,

• fenestration and doors: certified to meet air leakage 
requirements, and

• air leakage: requires sealing, caulking, gasketing and/or 
weather-stripping at joints and penetrations to minimize 
energy losses and the associated moisture migration 
due to air leakage through the envelope.

lIghTINg aND meChaNICal COmplIaNCe

 In COMcheck, the mechanical, lighting and envelope 
compliance are independent of each other (i.e., improved 
HVAC performance cannot be used to help offset light-
ing or envelope requirements, for example). The lighting 
input has a similar format to the envelope, with various 
lighting fixture types, and drop-down menus for the bal-
last, number of lamps, wattage per fixture, etc. Similar 
to the envelope compliance, any combination of lighting 
components can be used, as long as the total meets the 
lighting budget for the proposed building. The mandatory 
lighting requirements primarily cover lighting controls 
and exterior lighting requirements.
 Mechanical compliance for COMcheck is different 
from the envelope and lighting. The mechanical section 
generates a list of mandatory requirements based on the 
list of mechanical components input by the user. So, rather 
than producing a pass or fail message, the program gener-
ates a checklist of requirements that must be met. 
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A Around openings larger than 16 in. (406 mm) in either dimension, space anchors around perimeter of opening at a maxi-
mum of 3 ft (0.91 m) on center, and place anchors within 12 in. (305 mm) of opening.

B Modified provisions are available for high wind areas and seismic areas. See the sections High Wind Areas and Seismic 
Design Categories C and Higher for details.

Figure 5—Requirements for Joint 
Reinforcement Used to Anchor Veneer

Maximum wall surface
area per anchor

Anchor location
Maximum horizontal spacing

Maximum vertical spacing

Table 1—Anchor Type and Spacing Requirements (ref. 2, 3)A, B

Backing: Anchor type: Max. wall surface 
area, ft2 (m2):

Maximum anchor 
spacing:

Masonry wire, adjustable, or 
joint reinforcement

2.67 (0.25)

32 in. (813 mm) o.c. 
horizontally and 25 
in. (635 mm) verti-
cally, but not to ex-
ceed the maximum 
wall surface area.

Concrete adjustable 2.67 (0.25)
Wood stud adjustable two-

piece, anchors of 
wire size W1.7 
(MW11), or 22 gage 
(0.80 mm) corru-
gated sheet metal
all other anchors

2.67 (0.25)
3.5 (0.33)

Steel stud adjustable 2.67 (0.25)

fastening of corrugated sheet metal anchors, the nail or 
fastener must be located within 1/2 in. (13 mm) of the 
90° bend in the anchor. The exterior sheathing must be 
either water resistant with taped joints or be protected 
with a water-resistant membrane, such as building paper 
ship-lapped a minimum of 6 in. (152 mm) at seams, to 
protect the backing from any water which may penetrate 
the veneer. 
 When masonry veneer is anchored to steel backing, 
adjustable anchors must be used to attach the veneer. 
Each anchor is attached with corrosion-resistant screws 
that have a minimum nominal shank diameter of 0.19 in. 

(4.8 mm), or an anchor with equivalent pullout strength. 
Cold-formed steel framing must be corrosion resistant and 
should have a minimum base metal thickness of 0.043 in. 
(1.1 mm). Sheathing requirements are the same as those 
for wood stud backing.
 Masonry veneer anchored to masonry backing may 
be attached using wire anchors, adjustable anchors or joint 
reinforcement. Veneer anchored to a concrete backing 
must be attached with adjustable anchors.

Anchor Placement
 When typical ties and anchors are properly embed-
ded in mortar or grout, mortar pullout or pushout will not 
usually be the controlling mode of failure. For this reason, 
connectors must be embedded at least 11/2 in. (38 mm) into 
a mortar bed of solid units, and the mortar bed joint must 
be at least twice the thickness of the embedded anchor. 
The required embedment of unit ties in hollow masonry 
is such that the tie must extend completely across the 
hollow units (Figure 6).  Proper embedment can be easily 
attained with the use of prefabricated assemblies of joint 
reinforcement and unit ties. Because of the magnitude of 
loads on anchors, it is recommended that they be embedded 
in filled cores of hollow units. To save mortar, screens can 
be placed under the anchor and 1 to 2 in. (25 to 51 mm) 
of mortar can be built up into the core of the block above 
the anchor (Figure 7).

W 1.7,
minimum

5
8 in.

(16 mm)
minimum

16 in.
(406 mm)
maximum
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High Wind Areas
 In areas with qz greater than 40 psf (1.92 kPa) but 
not exceeding 55 psf (2.63 kPa) with a building mean 
roof height up to 60 ft (18.3 m), the following modified 
prescriptive provisions may be used.
 The modified prescriptive provisions are:
• the maximum wall area supported by each anchor must 

be reduced to 70% of the value listed in Table 1,
• anchor spacing is reduced to a maximum of 18 in. (457 

mm), both vertically and horizontally, and
• around openings larger than 16 in. (406 mm) in either 

direction, anchors must be placed within 12 in. (305 
mm) of the opening and spaced at 24 in. (610 mm) on 
center or less.

 In areas where qz exceeds 55 psf (2.63 kPa), the veneer 
must be designed using engineering philosophies.

Seismic Design Categories C and Higher
 To improve veneer performance under seismic 
loading in Seismic Design Category (SDC) C, the 
sides and top of the veneer must be isolated from the 
structure, so that vertical and lateral seismic forces are 
not transferred to the veneer. This reduces accidental 
loading and allows more building deflection without 
causing damage to the veneer.
 In SDC D, in addition to this isolation, the maximum 
wall area supported by each anchor must be reduced to 
75% of the value listed in Table 1, although the maximum 
spacings are unchanged. In addition, when the veneer is 
anchored to wood backing, the veneer anchor must be at-
tached to the wood using a corrosion-resistant 8d ring-shank 
nail, a No. 10 corrosion-resistant screw with a minimum 
nominal shank diameter of 0.190 in. (4.8 mm), or with a 
fastener having equivalent or greater pullout strength.
 In SDC E and F, the requirements listed above for SDC 
C and D must be met, as well as the additional require-
ments listed here. The weight of each story of anchored 
veneer must be supported  independently of other stories 
to help limit the size of potentially damaged areas. In ad-
dition,  to improve veneer ductility the veneer must have 
continuous W1.7 (MW11) single wire joint reinforcement  
at 18 in. (457 mm) o.c. or less vertically, with a mechanical 
attachment to the anchors, such as clips or hooks. 

ADHERED  VENEER

 Conventional adhered veneer is veneer secured and 
supported through adhesion with a bonding material applied 
over a backing that both meets required deflection limits 
and provides for necessary adhesion. When applied to a 

Figure 6—Minimum Embedment of Joint Reinforcement and Wire Ties

1 1
2 in. (38 mm)

minimum

1
2 in. (13 mm)

minimum
1 1

2 in. (38 mm)
minimum

Figure 7—Use of Mesh to Facilitate 
Embedment of Anchor in Mortar

Wire mesh

Mortar laid over mesh when face
shell bedding is used
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masonry or concrete backing, the veneer may be applied 
directly to the backing substrate using layers of neat cement 
paste and Type S mortar, as illustrated in Figure 1. When 
applied over steel or wood framing, the adhered masonry 
veneer is applied to a metal lath and portland cement 
plaster backing placed against the sheathing element and 
attached to the stud framing members.
 Alternative design of adhered veneer is permitted 
under the International Building Code when in compliance 
with Building Code Requirements for Masonry Structures 
(MSJC), where the requirements of unit adhesion (shear 
stress > 50 psi, 345 kPa) are met, out-of-plane curvature 
of the backing is limited to prevent the veneer from 
separating from the backing, and freeze thaw cycling, 
water penetration, and air and water vapor transmission 
are considered.  Although the MSJC does not stipulate 
a deflection limit to control out-of-plane curvature, the 
Tile Council of America limits the deflection of backing 
supporting ceramic tiles to l/360 (ref. 11).  Similarly, IBC 
Chapter 16 (for engineered design) requires a deflection 
limit of l/360 for exterior walls and interior partitions with 
plaster or stucco, which would be similar to an adhered 
veneer application.
 Proprietary polymer-fortified adhesive mortars exist 
that meet the adhesion requirements and are used as a 
mortar setting bed  to adhere the masonry veneers directly 
to a masonry or concrete backing, or to a lath and plaster 
backing system over wood or steel studs.
 In addition, several proprietary systems are available 
to aid in placement of adhered masonry veneer on suitable 
exterior or interior substrates. These typically take the form 
of galvanized steel support panels that are mechanically 
anchored to a masonry or concrete backing, or placed 
against the sheathing element and attached to stud framing 
members. These products essentially take the place of 
the metal lath in the adhered veneer application. The 
metal panels contain support tabs and other features to 
facilitate the veneer application, carry the dead load of the 
veneer, and improve bonding of the veneer to the panel. 
In some cases, metal panel systems provide drainage or 
air flow channels as well.  In lieu of mortar, construction 
adhesives having a shear bond strength greater than 50 
psi (345 kPa) are used to bond the masonry veneer to the 
panel and masonry pointing mortar is used to fill the joint 
space between the masonry units. Installation using these 
products should follow manufacturer's instructions.
 Masonry units used in this application are limited to 
25/8 in. (67 mm) thickness, 36 in. (914 mm) in any face 
dimension, 5 ft2 (0.46 m2) in total face area and 15 lb/ft2 

(73 kg/m2) weight. In addition, the International Building 
Code (ref. 4) stipulates: a minimum thickness of 0.25 in. 
(6.3 mm) for weather-exposed adhered masonry veneer; 
and, for adhered masonry veneers used on interior walls, 
a maximum weight of 20 lb/ft2 (97 kg/m2). 
 When an interior adhered veneer is supported by 
wood construction, the wood supporting member must 
be designed for a maximum deflection of 1/600 of its span.
 Adhered veneer and its backing must also be designed 
to either:
• have sufficient bond to withstand a shearing stress of 50 

psi (345 kPa) based on the gross unit surface area when 
tested in accordance with ASTM C482, Standard Test 
Method for Bond Strength of Ceramic Tile to Portland 
Cement Paste (ref. 10), or

• be installed according to the following:
 • A paste of neat portland cement is brushed on the 

backing and on the back of the veneer unit imme-
diately prior to applying the mortar coat. This neat 
cement coating provides a good bonding surface 
for the mortar. 

 • Type S mortar is then applied to the backing and 
to each veneer unit in a layer slightly thicker than 
3/8 in. (9.5 mm). Sufficient mortar should be used 
so that a slight excess is forced out the edges of 
the units. 

 • The units are then tapped into place to eliminate 
voids between the units and the backing which 
could reduce bond. The resulting thickness of 
mortar between the backing and veneer must be 
between 3/8 and 11/4 in. (9.5 and 32 mm). 

  • Mortar joints are tooled with a round jointer when 
the mortar is thumbprint hard.

 When applied to exterior stud walls, the IBC requires 
adhered masonry veneer to include a screed or flashing 
at the foundation. In addition, minimum clearances must 
be maintained between the bottom of the adhered veneer 
and paved areas, adjacent walking surfaces and the earth.
 Backing materials for adhered veneer must be 
continuous and moisture-resistant (wood or steel frame 
backing with adhered veneer must be backed with a solid 
water repellent sheathing). Backing may be masonry, 
concrete, metal lath and portland cement plaster applied 
to masonry, concrete, steel framing or wood framing. 
Note that care must be taken to limit deflection of the 
backing, which can cause veneer cracking or loss of 
adhesion, when adhered masonry veneer is used on steel 
frame or wood frame backing. The surface of the backing 
material must be capable of securing and supporting the 
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imposed loads of the veneer. Materials that affect bond, 
such as dirt, grease, oil, or paint (except portland cement 
paint) need to be cleaned off the backing surface prior 
to adhering the veneer.

NOTATIONS:
l = clear span between supports, in. (mm)
qz = velocity pressure evaluated at height z above 

ground, in.-lb/ft2 (kPa)
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Tuesday, February 28
1:00pm – 5:00pm        NCMA Executive Committee Meetings

Wednesday, February 29
8:00am – 9:30am	 Foundation Program Review Committee
8:00am – 9:00am	 Environmental Health and Safety Task Group
8:00am – Noon	 Masonry Technical Committee
8:30am – 10:00am	 SRW Contractor Subcommittee	
9:00am – 11:30am	 NCMA Spouse Welcome Breakfast & Book Talk 
9:30am – 10:30am	 Safety Awards Program Task Group
10:00am – 11:30am	 Foundation Investment/Finance Committee
10:00am – 11:30am	 SRW Marketing Subcommittee	
10:30am – Noon	 Associate Member Division Board	
1:00pm – 2:00pm	 Foundation National Endowment Council
1:00pm – 2:30pm	 Education and Training Committee	
1:15pm – 4:30pm	 NCMA Spouse/Guest Winter Park Scenic/ 

Peterbrooke Tour 	
1:30pm – 3:00pm	 NCMA Small Business/Family Business 

Forum 	
2:30pm – 4:30pm	 SRW Technical Subcommittee
2:30pm – 4:30pm	 Foundation Board of Trustees
3:00pm – 4:30pm	 NCMA Product Development and Creative 

Concepts Forum 			 
4:30pm – 6:00pm	 NCMA Town Hall Meeting		
6:00pm – 7:00pm	 NCMA Member Networking Reception 	

	
Thursday, March 1
7:00am – 8:00am	 NCMA Industry Challenge Networking 

Breakfast 	  
7:00am – 8:00am	 Council Past Chairmen of the Board	
8:00am – 9:30am	 SRW and Hardscape Products Committee
8:00am – 9:30am	 Government Affairs Committee	
8:00am – 9:30am	 Masonry Marketing Subcommittee	
8:00am – 6:00pm	 NCMA SRW Installer Course 	
9:30am – 10:00am	 PAC Committee			 
9:30am – 10:30am	 Membership Recruitment Committee	
10:00am – 11:30am	 Masonry Committee		
10:30am – 11:30am	 Membership Dues & Bylaws Committee
12:00pm – 1:30pm	 NCMA Industry Business Luncheon 	  
1:00pm – 3:00pm	 ICON EXPO CPU Education:	  
1:00pm – 2:00pm	 Architectural Design with Cast Stone	  
2:00pm – 3:00pm	 •Introduction to Green Building and the 

International Green Building Code 
•Selling Permeable Interlocking Concrete 
Pavements Against Competitive Systems 
•Overview of New ASTM C90 Web 
Requirements  
•Leadership Styles of Men and Women – 
Embrace the  Differences and Capitalize on 
Gender Strengths	 
•ISO 14000 Environment Management and 
Masonry Cast Stone Connections		
		

3:30pm – 8:30pm	 Grand Opening Reception on Exhibit Floor
5:00pm – 6:00pm	 HOT (Hands-On Training – Show Floor) 

Friday, March 2
7:00am – 8:00pm	 NCMA Networking Breakfast
7:00am – Noon	 ICON EXPO CPU Education – Plant 

Operation Boot Camp 
8:00am – Noon	 Executive Committee		
8:00am – 9:00am	 ICON EXPO CPU Education: 

•Green Building Rating Systems (LEED) 	
•Surviving an OSHA or EPA Inspection  
•Mastering Virtual Teams 		

8:00am – Noon	 First Aid and CPR 		
9:00an – 10:30am	 NCMA Spouse/Guest Breakfast	
9:15am – 11:30am	 ICON EXPO CPU Education:	
9:15am – 10:15am	 ICON EXPO CPU Education: 

•Managing Stormwater Runoff  
•Positioning Products for IGCC Application  
•Leveraging ASTM C90 Performance 
Requirements  
•Health in the Workplace: Silica; and 
Ergonomic Considerations 		

9:30am – 4:30pm	 NCMA SRW Design Seminar 	
10:30am – 11:30am	 ICON EXPO CPU Education: 

•Social Media  
•Recycled Materials – Do’s and Don’ts 
Strategies for Sustainable Production: How 
Green Practices and Green Products can 
Transform Your Business 	  
•Understanding Production System Variations 
and Strategies for Improvement 

Noon – 6:00pm	 Exhibits Open 	 		
1:00pm – 2:00pm	 HOT (Hands-On Training – Show Floor) 
1:30pm – 4:30pm	 NCMA Spouse Tour, Albin Polasek Museum & 

Sculpture Gardens 	
3:30pm – 4:30pm	 HOT (Hands-On Training – Show Floor)  
4:00 pm - 5:00 pm	 NCMA Japanese Concrete Masonry 

Producers Association 		
6:00pm – 7:00pm 	 NCMA Political Fundraiser 		
6:30pm – 7:30pm	 NCMA PAC Reception 		
7:30 pm – 9:30 pm	 NCMA/ICPI Safety Awards & Design Awards 

of Excellence Dinner and CSI Design Awards 	
	

Saturday, March 3
6:30am – 11:00am	 NCMA/ICPI Block & Paver Plant Tour	
11:00am – 3:00pm	 Exhibits Open 			 
1:00pm – 5:00pm	 Optional Tour: Airboat Adventures at Old 

Florida Fish Camp	
3:00pm – 5:00pm	 NCMA Board of Directors Meeting 	
3:00pm – 6:00pm	 NCMA/ICPI CPU Education – Plant Operation 

Boot Camp		

Register for Icon Expo 
at www.iconexpo.org

NCMA Annual Convention and ICON 
EXPO CPU Education Schedule

(as of 1/26/12)

NCMA Annual Convention and ICON 
EXPO CPU Education Schedule



Don’t miss these NCMA OPTIONAL EVENTS
NCMA Small Business/Family Business 
Forum
Wednesdesay, February 29 – 1:30pm – 3:00 pm
This highly popular Forum addresses common issues and ideas, and 
provides networking opportunity among peers to solve problems facing 
small or family-owned companies. The agenda is open and topics 
addressed are based on those of interest to the attendees. Past Forum 
topics have ranged from legal issues, social media, and advocacy, 
to finance and technology. Come and expand your knowledge, meet 
with your peers, and grow your company. All NCMA members and 
registered guests with an interest in small business or family business 
are encouraged to attend!

NCMA PDCC Forum
Wednesdesay, February 29 – 3:00 pm – 4:00 pm
Concrete masonry and hardscape producers always enjoy this 
bi-annual event where they have the opportunity to discover great new 
products! This PDCC Forum features the following presentations:

True Mortar  •	
The PaveDrain System•	
Omni Block•	

NCMA Industry Business Luncheon 
Thursday, March 1– Noon – 1:30 pm 
Cost: $55 members / $65 non-members 
Join your peers this biannual event with networking, an update on 
association business by NCMA Chairman Don Gordon, as well as a 
presentation on one of today’s hot industry topics. Speaker Ed Sullivan, 
vice president and chief economist for the Portland Cement Association 
will highlight current economic indicators and provide insight into 
the construction industry. You don’t want to miss this popular event. 
Special thanks to our generous event sponsors: ACM 
Chemistries Inc. and CCMPA. 

NCMA Political Fundraiser
Friday, March 2 – 6:00 pm – 7:00 pm
At almost every Annual Convention and Midyear Meeting, the NCMA 
Political Action Committee (NCMA PAC) has hosted a political 
fundraiser for a member of Congress that has demonstrated a real 
interest in supporting the concrete masonry industry on Capitol Hill. 
Past honorees include Senators Susan Collins (R-ME), Ken Salazar 
(D-CO), and Evan Bayh (D-IN). Join us for a festive gathering and 
personal appearance of a Member of Congress who has been very 
helpful to NCMA in promoting the concrete masonry industry’s Check-
Off bill. A personal or PAC contribution will be required for admittance. 

NCMA PAC Fundraiser
Friday, March 2 – 6:30 pm – 7:30 pm
Then walk across the hall and join fellow politically astute members 
at NCMA’s gala PAC Fundraiser. This fun-filled event is the most 
important fundraising component of NCMA’s annual drive to support the 
PAC by raising vital funds to support its program of giving to candidates 
that advocate for our industry on Capitol Hill. In this year when NCMA 
is so heavily engaged in bringing our Check-Off bill to completion, it 
is particularly important that the NCMA PAC replenish its coffers for 
supporting candidates with which NCMA has close ties in support of the 
important Check-Off initiative. Your registration fee for this event is used 
for this purpose. Door prizes are a major draw of the event, and again 
we will provide drawings for many door prizes.

NCMA/ICPI Safety Awards and Design 
Awards of Excellence Event
Friday, March 2 — 7:30 pm – 9:30 pm
Cost: $85 members / $100 nonmembers
The winners of the NCMA/ICPI Design Awards of Excellence Event in 
masonry design and construction as well as the winners of the annual 
NCMA/ICPI Safety Awards will be honored at this ever popular annual 
event. The Cast Stone Institute (CSI) will also present their Design 
Awards at this event.

NCMA/ICPI Block and Paver Plant Tour
Saturday, March 3 — 6:30 am – 11:00 am
Cost: $55 members / $155 nonmembers
Attendees of the Block and Paver Plant Tour will enjoy a continental 
breakfast before heading out to visit three plants located in the Orlando 
area including A-1 Block, Bedrock Industries and Tarmac. A-1 Block 
produces hardscape products and architectural block. Their fully 
automated plant features in-line splitting of standard products plus a 
specialty off-line splitter for wall veneer products. Bedrock Industries 
is a modern state of the art facility manufacturing both masonry and 
paver products. They feature a storage yard using close to five acres 
of pavers specially made to handle the heavy trucks. There is also a 
Bedrock ready-mix plant onsite as well. Tarmac is a dual line facility 
producing a variety of concrete units. During the tour they will be 
producing Pave Drain units using a core puller on one machine and 
standard units on another.

Airboat Adventure at Old Florida Fish 
Camp
Saturday, March 3 — 1:00 pm – 5:00 pm
Cost: $180 members / $200 nonmembers
The day’s experiences will start on the bus ride to the Tosohatchee 
Florida Trail, an eco-system that borders a marsh, and a Tour Guide 
will narrate to your guests’ en-route. The certified eco-guides will take 
you on a short 30 minute walk into the heart of this pristine wilderness 
before you are transferred to a 100 year old outpost, a turn-of-the-
century fish camp. At fish camp, guests will enjoy a sampling of alligator 
tail and a cold beverage.  Afterwards, you will board an airboat to ride 
the American Heritage River. Each airboat has its own guide and a 
Coast Guard licensed boat captain. Learn about the fresh water eco-
system, alligators, and the many creatures that call this habitat home. 
This is an easy adventure without the dirt or danger. The ambiance of 
the fish camp and the natural beauty of Florida will make this outing 
memorable.

Don’t miss these NCMA OPTIONAL EVENTS

WIN $5,000 CASH! BUY YOUR 
RAFFLE TICKET AT THE SHOW!
On Saturday, March 3, one lucky winner will be announced 
for the Raffle being held at The Precast Show featuring 
ICON EXPO in Orlando, Florida. The grand prize is $5,000 
in cash. Tickets will be on sale on the show floor during show 
hours Thursday – Saturday, with the drawing being held at 
the conclusion of the show. Tickets are $50 each, or at a 
discount for five or more. Ticket sales benefit the Education 
and Research Foundations of the National Concrete Masonry 
Association and the National Precast Concrete Association. 
Special thanks to our generous sponsors:  
Basalite Concrete Products, Midwest Block & 
Brick, Hess Machinery, Besser. 
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Join us for the industry’s first Boot Camp! Whether you are in sales or production, this BOOT 
CAMP is for you. This two-day event is packed with information. You’ll walk away with new 
knowledge and skills to enrich your job performance which will improve plant efficiency and safety, 
product quality and profitability. Created by people who currently operate plants this session 
covers all aspects of plant operation. Presentations will be brought to life with lively discussions of 
real life situations from your plant!  

Topics include: Materials, Mixing and Batching, Production, Curing, Product Handling, Splitting, 
Aging, Tumbling, and Safety.

And there’s more….a commemorative t-shirt, two continental breakfasts, a Networking Cocktail 
Reception and Graduation, and trade show admittance are included in the Boot Camp package. 

Who: Production and sales staff with years of experience, those freshly hired, promoted or 
transferred and new industry members 

What: First Annual Production BOOT CAMP

Why: Learn what’s new! New techniques, how to run your plant more efficiently and increase 
product quality, form relationships with peers from across the country

When: 

Friday, March 2:

7:00 am – 12:00 pm Breakfast and Boot Camp

12:00 pm – 6:00 pm Attend The Precast Show featuring ICON EXPO to see what’s new

Saturday, March 3

6:30 am – 11:00 am Breakfast, NCMA/ICPI Plant & Paver Tour and meet with industry suppliers

11:00 am – 3:00 pm Attend The Precast Show featuring ICON EXPO to see what’s new and meet 
    with industry suppliers

3:00 pm – 6:00 pm Roundtable discussions; Topics include: New ASTM C90 Production of units 
    with reduced web thicknesses; Networking Reception and Graduation.

Separate Registration Fee Required

H HB

OO T  C A M
P

P
LA

NT OPERATIO
N Plant OPeratiOn BOOt CamP

Learn. Tour. Network.
Enhance your Skills + Improve your plant

Register for Icon Expo at www.iconexpo.org
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The evoluTion of ConCreTe Masonry
In 2010 while catching up on some circa 1930s Popeye 
cartoons with my (then) 3 year-old daughter, she made 
the astute observation that Bluto had selected “concrete 
masonry” in an attempt to slow down a 
spinach-juiced Popeye saving Olive Oyl 
from imminent peril.  I had two reac-
tions.  The first being that of fatherly 
pride; whereby my young daughter not 
only noticed, but focused on the (albeit 
unconventional) use of concrete masonry 
amongst all the other distractions and 
excitement playing out before her.  (Admittedly, such 
knowledge is foregone in my house.)  The second was the 
realization that the iconic shape of a block, gray, consisting 
of two open cells and three webs, was as immediately rec-
ognizable today as it was nearly 80 years ago when this car-
toon debuted.
     So how was it that the concrete masonry industry con-
verged on this ‘standard’ unit configuration nearly a cen-
tury ago?  Among many factors it was driven by the need 
to maintain interchangeable and modular units, address 
production and handling limitations, allow units to be laid 
with one hand, vertically align cells for the placement of 
grout and reinforcement, ensure structural stability well 
before engineering analysis was commonplace, or most 
likely a combination of all these traits as well as many oth-
ers.  Certainly there are examples of proprietary and non-
proprietary unit configurations that exist today to meet 
specific market needs, such as open-ended units used on the 
West Coast to accommodate heavy reinforcing detailing and 
reduced-web units used in combination with insulation to 
increase the energy efficiency of the assembly.  Yet the ‘stan-
dard’ two cell, three web unit configuration has prevailed.
     But why?  What makes this single unit configuration the 
go-to choice for a nearly limitless number of applications 
across the globe?  In discussing this question with produc-
ers, mason contractors, and designers I was surprised by the 

response I often received, which basically boiled down to: 
“Because this is what ASTM requires.”  Contrary to this 
common misconception, ASTM does not contain, and has 

never contained, requirements for unit config-
uration.  ASTM C90 for loadbearing concrete 
masonry units has historically included mini-
mum thickness requirements for face shells and 
webs as well as a minimum requirement for the 
total equivalent web thickness – but never has 
this standard included requirements for how the 
webs of a unit are configured.  Unit configu-

ration – specifically how and where the webs of a unit are 
located – is market driven.
     It was this realization that prompted NCMA’s Masonry 
Technical Subcommittee to discuss alternative web configu-
ration strategies in early 2011 and to identify benefits that 
could be realized by revisiting this century-old icon.  As a 
result of these discussions a series of changes was proposed 
to modify the minimum web requirements in ASTM C90, 
Standard Specification for Loadbearing Concrete Masonry 
Units, to provide more explicit flexibility in unit configura-
tions to meet continuously evolving market demands.  In 
December of 2011 these changes were approved by ASTM 
and a new version of ASTM C90 is available.
     In a nutshell these changes modify the web requirements 
in ASTM C90 in three significant ways:

The equivalent web thickness, which is the sum of the 1. 
individual web thicknesses per foot of block length, has 
been removed.
The minimum thickness of each web cannot be less 2. 
than ¾ inch (19 mm).
The total minimum cross-sectional area of the webs 3. 
connecting the face shells of the unit cannot be less 
than 6.5 in.2/ft2 (45,140 mm2/m2), which translates 
to 5.8 in.2 (40,280 mm2) for a unit with 8 by 16 inch 
(203 by 406 mm) nominal face dimensions.

     With these changes now in place, the question on every-

Left: a group of 
block industry 
pioneers gather 
in 1933 to view 
the latest in 
block machinery. 
BeLow: the 
iconic shape of a 
typical concrete 
masonry unit. 

By jason thompson
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one’s mind is “What’s next?”  How quickly will the indus-
try (producers, contractors, and designers alike) adapt to 
and adopt this new flexibility into the marketplace?  What 
factors will drive the use of one particular unit configura-
tion over another?  What impact, if any, does this change 
have on how concrete masonry is constructed or how it is 
designed for fire, sound, energy, water penetration, or struc-
tural loads?  These questions, and likely many others, will 
continue to be debated in the months and years to come as 
each region and market application settles in on a unit con-
figuration that best fits their needs.  While this transition 
unfolds, I offer the following insights and predictions; each 
of which is certainly open to debate.
     The immediate impact of these changes to ASTM C90 
is somewhat nuanced, but important nonetheless.  Cur-
rently there are a myriad of units commonly used that have 
web configurations that do not comply with the old ASTM 
C90 requirements, but would comply with the new ASTM 
C90 requirements.  Examples include open-ended units 
such as H-block and A-block, which although these units 
have been used successfully in structural loadbearing appli-
cations for years they are essentially limited to grouted and 
reinforced applications to address the reduced webs pro-
vided by these units.  Hence, while I foresee no immediate 
shift in the increased or decreased use of specialty configu-
ration units, I do see reduced confusion in the field as to 
whether these units can be used in loadbearing applications.
     In the short term I suspect the changes to unit configu-
rations will initially be subtle, but tangible.  For example, 
under the old ASTM C90 web requirements a standard 8 
inch (203 mm) unit is manufactured with three webs each 
measuring nominally 1 inch (25 mm) in thickness.  By 
reducing the thickness of these three webs to ¾ inch (19 
mm) each, as would be permitted under the new ASTM 
C90 web requirements, a slight material and weight sav-
ings can be realized.  Not much for an individual unit, but 
for a facility that produces 1 million units in a year this sav-
ings can add up to more than 620 cubic yards (475 cubic 
meters) and 2 million pounds (900 Mg) of material.  Vir-
tually identical unit configuration, yet with real, significant 
savings that will yield a unit that is more sustainable and 
cost effective to produce, easier to transport, and lighter to 
install.
    Looking even further ahead into the future, the real chal-
lenges facing the industry will be to offer cost effective solu-
tions to meet continuously increasing energy efficiency 

requirements imposed by building codes.  In my opinion, 
this is where the flexibility in unit configurations available 
under the new ASTM C90 requirements can be the most 
beneficial when coupled with innovation and creativity.  
Because the webs of concrete masonry units are the paths 
by which heat transfers across the assembly, we can real-
ize potential increases in energy efficiency for single wythe 
R-values 2 to 3 times higher by simply removing material 
from the web.  Where and how we move forward with these 
options is yet to be determined, but will be a central theme 
of discussion at NCMA’s upcoming Annual meetings in 
Orlando as we identify new design resources to develop, 
pending revisions to design codes and standards, and tools 
to educate the entire industry on how to successfully man-
ufacture, install, test, and design using unit configurations 
that may not yet exist in the marketplace.
     Re-engineering the iconic concrete masonry unit to use 
less material, be more energy efficient, and maintain its 
inherent structural, fire safety, sound abatement, and dura-
ble characteristics isn’t without its challenges, but I am con-
vinced this industry is ready to take these challenges on in 
supplying the marketplace with the next generation block.     

Minimum total web 
cross-sectional area 
must be greater than 
or equal to 5.8 in.

2
 per unit.

 7⅝ in.

15⅝ in. 

1¼ in.

15⅝ in. 

1 in.

1 in.

1¼ in.

 7⅝ in.

 7⅝ in.

¾ in.

¾ in.

Minimum total web 
cross-sectional area 
must be greater than 
or equal to 5.8 in.

2
 per unit.

 7⅝ in.

15⅝ in. 

1¼ in.

15⅝ in. 

1 in.

1 in.

1¼ in.

 7⅝ in.

 7⅝ in.

¾ in.

¾ in.

 historical Minimum unit dimensions                                                               new Minimum unit dimensions
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Jason THoMPson is vice President of 
Engineering for the national concrete 
Masonry association. His area of 
expertise is concrete industry 
equipment and codes & stan-
dards. He is involved in devel-
oping technical publications 
on design and construction of 
masonry structures and pro-
viding seminars and lectures. 
Jason is active in the develop-
ment of building codes and stan-
dards on design, construction, testing, and 
Qa provisions for masonry structures. He 
received his Bachelor of science degree 
in civil Engineering and Master of science 
in structural Engineering from Washing-
ton state university. He invites everyone 
to share their thoughts and insights with 
him as to what your crystal ball tells you 
the future holds for the concrete masonry 
industry.  He can be reached at jthomp-
son@ncma.org or 703-713-1900.
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NEWS
Association News

NCMA schools to be reformat-
ted for webinar delivery 
Work on the 2012 education 
courses and certification pro-
grams schedule is in progress. 
As many of these programs as 
possible are being converted to 
a webinar delivery system. Ses-
sions will be recorded so that 
they may be accessed at any time 
by the student. This will make 
the programs more convenient 
by requiring less time out of the 
office and will eliminate travel 
costs. The first programs to be 
converted are: 

Block and Landscape Prod-•	
ucts Sales & Customer Service 
Representative Course 
NCMA Technical Sales Train-•	
ing Course 
AIA/CES Provider Training •	
Program 
SRW Train-the-Trainer Level I •	
SRW Trainer Advanced •	

Details and information, when 
finalized, will be published in 
future e-News Briefs and posted 
in the Professional Development 
section of the NCMA website. 

Environmental Health & Safety 
Task Group Seeks Member Input 
for 2012 
The NCMA Environmen-
tal Health & Safety Task 
Group is soliciting input from 
NCMA members on key regu-
latory health, safety and envi-
ronmental issues to target for 
2012. “As the federal govern-
ment involves itself more and 
more in the EH&S realm, it is 
crucial that the task group hear 
real-time input from produc-
ers to guide NCMA’s focus, and 
to better serve our membership,” 
Chairman Bob Stewart said on 
a recent conference call to plan 
the upcoming year. “We want to 
hear from members before we 

on the east side of Washington 
and has been a Cougar all his 
life, but is looking forward to 
the transition to North Virginia. 
He is excited to work here at 
the NCMA offices, and to meet 
NCMA members as he has the 
opportunity to work with them. 
Witthuhn’s focus will be to help 
advance the association’s mission, 
goals and objectives while work-
ing with both the engineering 
department and the laboratory. 
His energy, personality and skill 
set fit in well with NCMA. 

New NCMA AIA/CES PowerPoint 
presentations available
NCMA AIA/CES PowerPoint 
presentations are now available, 
and existing presentations have 
been updated. NCMA AIA/CES 
Facilitators are allowed to give 
these presentations and award 

meet in Orlando. Better yet, we 
invite everyone to roll up their 
sleeves and join our meeting.” The 
agenda will include updates on 
regulatory issues like fly ash, silica, 
I2P2 and the new GHS/MSDS 
system upgrade, as well as grass-
roots reports on safety and edu-
cation training programs. Reader 
input to the task group should be 
directed to Bob Stewart. 

New engineer 
joins NCMA staff 
Tyler Witthuhn 
started with NCMA 
on Jan. 3 as proj-
ect engineer. He 
joins NCMA after 
completing his 
bachelor’s degree 

in civil engineering from Wash-
ington State University in Pull-
man, Wash. Witthuhn grew up 

New Associate Members
Concrete Results Inc•	 ., Southlake, Texas, Mark Muratore, 
CEO, 931-614-4167, mark@concrete-results.com, www.con-
crete-results.com. Recruited by: NCMA staff. Concrete Results 
is a leader in providing total solutions for manufacturers of 
concrete products. Providing direction in sales, product specifi-
cation, production, equipment, molds and innovative licensed 
products all focused on pavers, wetcast, precast, stone veneer, 
pipe and concrete block. 
cfiFoam Inc.•	 , Knoxville, Tenn., Richard Porter, president, 
865-588-4465, Richard@cfifoam.com, www.cfifoam.com. 
Recruited by: Lee McClinton, Block USA. cfiFOAM products 
are a two-part foam system that combine a unique spray-dried 
polymeric resin with a foaming catalyst to produce a “dry” 
foam. When combined with compressed air using specialized 
equipment, the foam insulation flows throughout the wall fill-
ing any irregular voids and hard-to-reach spaces, resulting in a 
building that is well-insulated, quiet and energy efficient. All 
cfiFOAM products are Class I Fire-Rated and have been tested 
by certified laboratories to comply with all international build-
ing codes. 

If you do business with a company that is not a member, let’s recruit 
them. Contact Membership Manager Heidi Weiss at hweiss@ncma.org.

New members
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NEWS
continuing education units to 
architects on behalf of NCMA 
using NCMA’s provider number. 
As of Jan. 1, the new presentations 
must be used per AIA require-
ments to award proper CEU 
credit. For more information on 
becoming an NCMA Facilitator 
see the AIA/CES Provider Training 
Program section of this website for 
prerequisite qualifications and how 
to become an AIA NCMA/CES 

Facilitator. Versions of these pre-
sentations are also available for sale 
to those individuals who would 
like to give the presentations with-
out offering AIA/CES units or 
have their own provider number 
and want to register the programs 
themselves. For additional infor-
mation contact Director of Tech-
nical Publications Dennis Graber 
or Brittaney Thompson. 

why Masonry? advertiseMent 
avaiLaBLe 
The Concrete Masonry Asso-
ciation of California & Nevada 
encourages  NCMA members to 
use the current “Why Masonry” 
ad on websites, publications, 
e mails, bulletins and newslet-
ters. Please contact Kurt Siggard, 
kurt@cmacn.org, or visit www.
whymasonry.org for more infor-
mation.

Concrete masonry is safe. It does not burn, melt, or warp. Buildings made with 
concrete masonry are fire, weather, earthquake, flood, and mold resistant. 

Find out why you should choose concrete masonry For your next project at

whymasonry.org

Concrete masonry is safe. It does not burn, melt, or warp. Buildings made with 

wood Burns, ConCrete masonry doesn’t.

Concrete masonry is safe. It does not burn, melt, or warp. Buildings made with Concrete masonry is safe. It does not burn, melt, or warp. Buildings made with 

In this 

construction fire 

photo, the wood frame 

has been completely 

destroyed, while the 

concrete masonry base 

remains intact.
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NEWS
John Sorrell Elected to 
Architect Board
Alabama Concrete Industries 
Association (ACIA) director 
John Sorrell has been elected 
to serve on the state American 
Institute of Architects Board. 
John will serve in the role of 
Professional Affiliate Director 
beginning in 2012 and serve 
a one year term. The ACIA 
places a high priority on sup-
porting the Alabama state 
chapter of AIA as well as other 
local chapters. The association 
regularly sponsors the group’s 
events.

Government Affairs News
Congressman Shimkus 
introTransportation bill 
remains a priority in the 
House, Senate 
The House Transportation 
and Infrastructure Committee 
plans to mark up its surface 
transportation bill in the first 
week of February, meaning 
that it hopes to have a draft 
bill completed by the end of 
January. Speaker of the House 
John Boehner has indicated 
that he wants the bill to pass 
the House by President’s Day. 
This timetable may be unre-
alistic because of the tens of 
billions of dollars in pay-fors 
that still need to be worked 
out, as well as rumors that 
the House bill would amend 
state apportionment formulas 
set under the last surface bill, 
which would create debate 
among “donor” and “donee” 
states. Senate Majority Leader 
Harry Reid has also priori-
tized the transportation bill to 
the top of the Senate’s 2012 
agenda, but the Senate Com-
merce, Science and Trans-
portation Committee, which 

Residential: The Beauty of Concrete Masonry Homes
Hardscape: Residential Hardscape	
Commercial: Medical Buildings	
Feature: ICON EXPO SPECIAL SHOW ISSUE	
Ad Materials Due: February 1, 2012

Hardscape: Award Winning Hardscape Projects 
Commercial: Education Buildings	
Residential: Foundations and Basements	
Feature: Research and Best Practices
Ad Materials Due: April 1, 2012

Commercial: Retail and National Chains
Residential: Passive Heating and Cooling	
Hardscape: Backyard Challenge Winners	
Feature: Student Block Design Competitions	
Ad Materials Due: June 1, 2012

Residential: Fire Safety in Multifamily Buildings
Hardscape: DOT Projects	
Commercial: Fire/Police Facilities	
Feature: Balanced Design
Ad Materials Due: August 1, 2012

Hardscape: The Many Faces of SRWs  
Commercial: Office and Warehouse Space	  
Residential: Passive Heating and Cooling
Feature: Block Innovators and Innovations 
Ad Materials Due: October 1, 2012

March
April

May 
June

July
August

September
October 

November
December

Information
703-713-1900 phone

703-713-1910 fax

ADVERTISING
 Heidi Weiss 

hweiss@ncma.org

EDITORIAL 
Mary Terrell 

mterrell@ncma.org
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reported out a series of bills that 
will be added to the surface bill’s 
safety title, has problems with por-
tions related to freight that have 
drawn several holds. In addition, 
the Senate Finance Committee 
still has not made public the off-
sets needed for the bill, and the 
Banking, Housing and Urban 
Affairs Committee is still working 
on its piece of the bill dealing with 
transit. 

Industry News
Southern pine 2x4 design values 
downgraded
The American Lumber Standard 
Committee, a quasi-government 
agency authorized to set grading 

standards for lumber used in con-
struction, approved a reduction 
of about 30 percent in design val-
ues for 2x4’s made of southern 
pine effective June 1. The dra-
matic action is in response to rec-
ommendations made in October 
by the Southern Pine Inspection 
Bureau following an investiga-
tion that determined that the 
rating methods used by lumber 
mills were not producing prod-
uct capable of meeting the previ-
ous design values. The reduction 
only applies to visually-graded 
2x4’s of southern pine and does 
not apply to other board sizes yet, 
nor southern pine that is machine 
graded, nor lumber made from 
other trees. However, additional 

planned testing may result in fur-
ther future revisions. The Forest 
Economic Advisors had esti-
mated that the changes could cre-
ate a potential demand loss of 1 
to 2.5 billion board feet of south-
ern pine. The approved changes 
represent a scaled-down compro-
mise from the original SPIB rec-
ommendations based on concerns 
raised about their potential far-
reaching impacts to homebuild-
ers and the wood industry. The 
ALSC said in their decision, “All 
design professionals are advised in 
the strongest terms by the board 
to evaluate this information in 
formulating their designs in the 
interim period.” For more infor-
mation, visit www.alsc.org.

in MemoriAm

Rob Shouldice 
Rob Shouldice of Shoul-
dice Designer Stone, 
Shallow Lake, Ontario, 
Canada, passed away 
at the age of 65 Dec. 
23, 2011. Rob joined 
the company in 1962 
and learned all phases 
of operation from the 
ground up, includ-
ing operations, trans-
portation, office and administration. Rob 
married June Shouldice (Ackert) in 1970, 
and she worked shoulder to shoulder with 
Rob at Shouldice Cement Products Limited. 
Rob became president and owner of Shoul-
dice Cement Products Limited in 1978. Rob 
experimented with processes to make designer 
stone, adding value to the basic blocks. In 
2012, Rob would have celebrated his fiftieth 
year in the concrete block and stone industry. 
During that time he was an active member of 
NCMA, serving on several committees as well 
as the Executive Committee and the board of 
directors. Rob was a generous supporter of the 
NCMA Education and Research Foundation. 
A celebration of life and block truck funeral 
procession was held Dec. 29, 2011.  

Icon Expo Booth # 804
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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 Magazine 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

 

NCMA Technical Resources and Support
NCMA professional engineering staff provides industry 
expertise and technical support for members and the design 
community. NCMA also develops, publishes, markets and 
maintains publications and software packages highlighting 
the correct and efficient design as well as detailing and con-
struction of concrete masonry and hardscape products. The 
popular TEK Series is a compilation of over 130 technical 
topics—over 500 pages of information on estimating con-
crete masonry, loadbearing wall design, grouts and mortars, 
and segmental retaining walls, among many other subjects. 

Visit www.NCMA.org for more information

Icon Expo 
Booth # 1233

Icon Expo 
Booth # 931
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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

Before Using the 
Dust Cleaner

*Dust Collector Included with Board Cleaner

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 # 625
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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

Visit us at ICON EXPO booth #800, 
March 1-3, 2012, Orlando, FL

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 # 1118 & #1119

Icon Expo Booth # 905
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To receive one learning 
unit, read “Designing 
Concrete Masonry Safe 
Rooms for New and 

Existing Homes”, “SRWs Provide a Solid 
Solution”, and complete the questions on 
this page. Return this form to the National 
Concrete Masonry Association.

Return forms before December 2012 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.

January | February 2012

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.		  Advantages of concrete masonry safe 
rooms include:
a.	It does not have to be designed in 

accordance with any standards or 
codes

b.	It can be built on an existing slab 
on grade without having to remove 
part of the slab to install a large 
foundation normally required for 
safe rooms

c.	In many cases there is adequate 
weight available in a grouted 
masonry assembly to resist 
overturning of the safe room

d.	b and c above.

2.		  Which of the following publications 
are consensus standards that can be 
referenced by building codes
a.	FEMA 320
b.	FEMA 361
c.	ICC-500
d.	All of the above
e.	a and b above only

3.		  The inherent physical characteristics 
of properly constructed, reinforced 
concrete masonry make it ideal to 
withstand wind-induced pressures 
and windborne debris impacts in safe 
rooms
a.	True
b.	False.

4.		  Concrete masonry safe rooms for 
tornadoes according to ICC-500 
require that 
a.	All the cells of the masonry units be 

solid grouted
b.	Every cell of the masonry units 

contain reinforcing steel
c.	The concrete masonry walls be no 

more that 6’-8” (2 m) tall.
d.	a and b above.

5.		  Tornado safe rooms are designed 
to resist the impact of a 2x4 (38 x 89 
mm) missile of the following mass and 
velocity
a.	9 lbs, 80 mph (4.1 kg, 36 mps)
b.	9 lbs, 128 mph (4.1 kg, 57 mps)
c.	15 lbs, 100 mph (6.8 kg, 45 mps)
d.	15 lbs, 250 mph (6.8 kg, 112 mps) 

6.		  FEMA 320 contains design criteria and 
guidance is to be used for community 
shelters. 
a.	True
b.	False. 

7.		  Connections between building 
elements must be strong enough to 
resist the design loads
a.	True
b.	False.

8.		  Segmental Retaining Walls (SRWs) 
cannot be constructed unless there 
is adequate for excavation to install 
geogrid soil reinforcement
a.	True
b.	False.

9.		  The most feasible alternative for 
installing a segmental retaining wall 
when there is little room behind the 
wall to excavate and place geogrid is:
a.	Temporarily remove the structure 

above the wall and replace it after 
constructing the retaining wall

b.	Use a whaling harpoon to shoot 
anchors and cable deep into the 
soil to provide anchorage for the 
SRWs.

c.	Drill anchors into the soil to provide 
the anchorage for the SRWs.

AIA Questions (Circle the correct answer)

10.	 The direct anchorage SRW system 
is a more aesthetically pleasing and 
less costly alternative to conventional 
cast-in-place concrete than would 
normally be used in that situation.  
a.	True
b.	False
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13750 Sunrise Valley Drive
Herndon, VA 20171-4662

A PublICAtIoN oF 

tHe

www.NCMA.oRg

ASONRY

Patent No. 6,912,820 & No. 7,448,175

Makers of Mortar Net® with Insect Barrier™, TotalFlash®, 
Blok-Flash®, BlockNet®, HouseNet®, Stone & Stucco Drain™, 
& Mortar Net® Weep Vents™

Through-wall flashing for 
single-wythe masonry walls

· Saves installation time over conventional methods
· Reduces thermal bridging, helping to maintain the 
   wall’s R-value integrity
· Eliminates the need for multiple sizes of architectural 
   CMU
· Specified for many years by leading architects and 
   retail chains




