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Hurricane Opal's Impact on Masonry 
Structures 

Concrete masonry on this stare is 
infact despite roof damage. 
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Safe and Sound Home 
The idea of a Texas ranch evokes 
images of casual elegance, rugged 
construction, and rooms used for dual 
purposes--like a kitchen where the 
f a d y  can gather for meals or stay 
after dinner for homework The Safe 
and Sound Home, HOME Magazine's 
1996 American House of the Year, 
combines these elements into a Texas- 
s le ranch built for today's family. ?X e home of the 1990s meets the 
needs of each family member and 
offers a safe haven--giving the family 
flexibility, comfort, and a sense of 
security. 

The architectural heritage of Texas 
is reflected in the Safe and Sound 
home designed by Larry James, AIBD, 
and built by Gary Bumpass for the 

Masonry fireplace is the heart 
and hearfh of f i e  great room. 

1996 National 
Association of 
Home Builders 
show on January 
26-29 in Houston, 
Texas. The simple 
exterior facade of 
stucco and 
concrete look- 
alike limestone 
mimics the adobe 
and stone of a 
Texas farm 
house. "We 
wanted this Portland cement plaster (stucco) and "WI ~ l ; l W l W  " 
house to look limestone convey the look of an adobe and stone 
along the lines of Texas farm house. 
a Texas ranch 
house," says James. "But because of the applied directly to the home's exterior 
lot we choose, we were limited in size. gives the home safety and sound- 
The design is simple and straight- dam ening qualities. Concrete block 
forward--something that reminds us also Ea s the advantages of being low- 
of a Texas farmhouse. The detailing is maintenance and permanent. "While 
simple and the concrete and stucco the concrete block disappears behind 
materials harken back to a rustic past." the walls, the owners feel safe how-  

Concrete block construction with ing that their house is strong and 
interior insulation and stucco coating secure," says Gale Steves, vice 

president and editor-in-chief of 

Concrete block construction pro- 
vides a Safe and Sound structure. 

HOME Magazine. 
Other concrete products include 

roofing, concrete pavers in the 
Alriwmw*- 
Bomanite in the dining room, 
Eldorado stone from Lone Star Stone 
of Texas on the outside of the house 
and in the fireplace, concrete masonry 
fireplace, patios, exterior walls, front 
porch, and back patio by Eldorado 
Stone. 

Sponsors of HOME Magazine's 
"Safe and Sound" 1996 American 
House of the Year include Portland 
Cement Association, National Con- 
crete Masonry Association, and 
Professional Builder Mhgazine. 

New ASTM Standards for Cements for Masonry and Plaster 
ASTM C 1328, Standard Specification 
for Plastic (Stucco) Cement, and 
ASTM C 1329, Standard Specification 
for Mortar Cement, have recently 
been ap roved by the American P Society or Testing and Materials. 
Previously, standards for these 
products existed on1 under the 
Uni/am Building CO& reflecting their 
western regional origins of develop- 
ment. Ado tion of national consensus 
standards P or these materials provides 
a basis for their acceptance in other 
model codes, including the proposed 
"unified" national code, the Intwna- 
tional Building Code, which is currently 
being developed. 

Plastic cement is a hydraulic cement 
specifically designed for use in port- 
land cement based plaster (sometimes 
called stucco). It is marketed as a 
prepackaged product that is mixed at 
the work site with sand and water. The 
term "plastic" does not indicate the 
inclusion of or anic components in tihe 
cement, but re k ers to the ability of the 
cement to impart a high degree of 
workability to the plaster. Plastic 
cement is widely used in the southwest 
for lasterhg applications. 

do* cement is a hydraulic cement 
d for use in demanding strut- 

tur masonry applications in all 
seismic regions. Like masonry cement, 

sometinneer a h  4 in bulk mortar 
production system. Mortar cement 
differs from ma8~nry cement in that 
the mortar cement specification 
includes a bond strength requirement 
and lower maximum air content limits. 
While requiremnts for this product 
were first developed and adopted 
under the Uniform Building Code, 
mortar cement is also gaining accep- 
tance in Eastem regions of the United 
States for use in special stntctural 
applications. I 
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TMS Disaster Investigation 
Teams Stand Ready 
by Bill Palmer, Executive Director of The Masonry Society 

At 4:31 a.m., in the pre-dawn hours of 
Monday January 17,1994, the San 
Fernando Valley (about 30 miles 
northwest of central Los Angeles) was 
shaken b its most devastating 
earthqu 9 e in 60 years. The 
Northridge Earthquake had a magni- 
tude of 6.7 and peak ground accelera- 
tions of about 1.0 g, as strong as the 
acceleration of gravity. According to 
news accounts, the earthquake was 
responsible for more than 50 deaths (of 
which 22 were attributed to earth- 
quake-induced heart attacks) and at 
least 5,000 injuries. More than 10,000 
buildings were red-tag ed (prohibited d entry) or yellow-tagge (restricted 
entry), and more than 25,000 dwelling 
units were vacated. Dama e estimates 
ranged from $15 to $30 b' I& 'on. 

The masonry industry quickly 
responded to this s portunity to 1 extend our knowle ge about the 
performance of masonry systems in 
earthquakes. Within 12 hours of the 
earth ake, a TMS reconnaissance 
team X" ad been selected and notified, 
Xiid was 'miLos-AngeiZ3De~- 
their investigation. In four days, k e  
'J'MS team carried out visual surveys 

of about 140 masonry structures, 
undamaged as well as damaged. 

On October 4,1996, Hurricane Opal 
made landfall near Pensacola Beach. 
Although Opal had weakened from a 
category 4 hurricane to a marginaI 
category 3 hurricane by landfall, 
sustained winds of up to 115 mph (51 
m/s) with gusts reported as high as 
144 mph (64 m/s) and storm surges of 
up to 14 ft resulted in extensive 
damage to coastal areas of the Florida 
panhandle. Once again, a TMS disaster 
investigation team was dispatched 
within hours to document the perfor- 
mance of masonry structures in a 
natural disaster. 

These responses were possible as a 
result of preparation b the masonry 
industry. In 1993, The L asonry Society 
(TMS), with support from h e  Couneil 
for Masonry Research (CMR), set u an 
Investigating Disasters Program. A t  
program entailed development of an 
action plan which included identifica- 
tion and training of masonry specialists 
to investigate disasters. Two TMS 
Disaster ~ r e p a r ~ e ~ o r ~  
have been conducted since that time. 
This activity represents one of many 

Report on Northridqe earthquake 
investigation is available through 
ms. 

that TMS, an organization of dedi- 
cated professionals, has undertaken 
in its effort to advance the scientific, 
engineering, architectural, and 
construction knowledge of masonry. 
To obtain further information about 
BiB OtiZer-TICISatavlaes, contact - 
The Masonry Society at (303)939-9700 
or Fax (303)541-9215. I 

Urban-Wildland Interface Fires - The 
Case for Non-Combustible Construction 
During the past few ears, several dollars of property. Hilly terrain, hot 
destructive urban-dldland Interface dry winds, combustible vegetation) and 
fires have rava Southem California. closely spaced dwellings create favor- @ From 1990 to 1 3 done, three major able conditions for these types of fires. 
conflagrations destroyed billions of As populations continue to expand into 

wildland areas. this trend 

damage and the exterior surfaces of 
buildings. Concrete or clay tile roofs 
performed much better than wood 
shake or shingle roofs. Buildings 
having noncombustible exterior wall 
surfaces, such as masonry or stucco, 
achieved a higher level of survival. 
Double-pane windows are needed to 
minimize heat transfer to the building 
interior. Minimal roof projections or the 
use of non-combustible materials to 
protect combustible eaves and rojec- 

the elimination of sogt vents 
increase a structure's chances 

following these fires shows of surviving a wildland fire. 
a correlation between fire The lessons learned from the Califor- 

nia urban-ddland inter- 
face fires go beyond 
regional application. The 
use of non-combustible 
materials, such as masonry, 
should be a key component 

in rural, 
% E 2 e - f a m i l y ,  
multifamily, and commer- 
cial construction For 

Non-combustible, fire resistive further information on the 
exterior building surfaces were case for non-combustible 
integral in saving these homes construction, contact Jim 

Hurst, PCA Senior Fire 
Protection Engineer, at I 
(847)966-6200. 
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Hurricane Opal 
from page one 

being less severe than forecast, it still 
caused significant damage. Most of 
the damage was concentrated in 
beach-front communities, where 
many structures were subjected to 
storm surge. The storm sur e 
produced high loads on w 9 1s and 
undercut foundations, resulting in 
wall failures and many cases of 
structural collapse. 

Most structural masonry rformed 
well, with the exception of ir ose 
elements that were either poorly 
constructed or that were sub'ected to 
strong storm surges. AS L n  
documented from investigations of 
other natural disasters, connections 
had a significant effect on the perfor- 
mance of buildin systems. Masonry 
buildings gener d y performed well. 
Inadequate wall-todiaphragm 
connections did result in some failures 
of load-bearing masonry buildings 
that were not subjected to storm 
surge. Corn liance with the SSTD 10- 
93, Standarpr Hurricane Resistant 
Residential onstruction, or the rovi- 
sions of ACI 530,ASCE 5 / d  402-95 
would have probably reduced the 
amount of damage observed in these 
structures. 

Masonry veneer also performed 
well when properly constructed and 
connected to the structure. Damaged 
veneers were invariably a result of 
corroded, inadequate, or improperly 
embedded ties. Masonry veneer 
structures subjected to storm surges 
were able in many cases to withstand 
the storm surge better than wood- 
frame houses without veneer. 

The integrity of the building 
envelope was important in the 

erformance of buildings subjected to 
&gh wind loads. Loads on building 
components and connections are 
significantly inaeased when the 
envelope is breached by high wind or 
flying debris. Masonry systems 
appeared to resist breaching as well, if 
not better, than other wall systems. 

In addition, properly constructed 
masonry shear wall systems exhibited 
excellent performance, wen when 
subjected to substantial in-plane 
loading from the storm surge. Where 
foundation system remained intact 
and were not s ected ro beach 
scour, masonry % s ar wall systems 

showed little 

buildinn. 
The Gerall 

performance of 
masonry subjected to 

positive. W1 
proper Mtallation, 
reinforcement, 
grouting, and 
connectors, masonry 
systems performed 
well. Wi& continu- 

Cantilever masonry walls show no sign of wind future natural 
damage. disasters. 

Note - This article and the TMS report on 
Hurricane Opal from which it was derived 
are based on thefield obsmations, 
phot aph, and m'ttm cmtributim of 
the f%oun'ng indivihls: William M. 
McGinley, Phillip J. Samblanet, and 
Christine A. Subasic. Copies of the complete 
report of the TMS Disaster Investigation 
Team's findings may be purckased from 
The Mcmsony So-, 3970 Broadway, 
Unit 2010, Boulder, CO, 803(kC1135, 
telephone @03)939-97OQ facsimile 
(303)541-9215. I 




