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The Grancrete® proprietary formulation used for the main structural material offers 
many advantages over conventional materials: 

o Completely fireproof, vermin proof and termite proof.  

o Non toxic.  

o Water proof.  

o Will not shrink or crack.  

o Very efficient insulator for both thermal and sound.  

o Extremely durable -  several times stronger than concrete.  

o Fast cure rate -  15 to 20minutes  

o Long life -  > 100 years  

o Impervious to salt -  including salt water  

o Green building product -  ideal building material for environmentally sensitive areas  

o Can be sprayed, poured or troweled on  

o Can be used to encase hazardous materials  

The Grancrete® structural material is manufactured right on site, there is very little 

overhead cost. 

 

Grancrete Typical Properties 

Combustibility  

Does not burn. Retards the flame when coated on combustible materials such as Styrofoam.  

Freeze Thaw Resistance 

Durability factor of 81 at 300 cycles  

TheRmal Conductivity 

0.53 w/m.k  

Shrinkage 

None. < 1% expansion during setting.  

Weight 

Density of 2.1 grams/cubic centimeters density can be varied by aggregate addition.  

Fracture Toughness 

0.6 - 0.7 Megapascals.  

Effect of Organic Gases 

Insignificant.  

Cold Weather Handling 

20°Fðno special handling required 



 

 

Some Grancrete Suggested Uses 

The Ultimate Stucco 

Will not shrink, crack or allow moisture to enter the walls. Will adhere directly to all conventional building sur-

faces including Styrofoam. Only one coat required, Grancrete eliminates additional waterproofing and lathe sav-

ing on labor, materials and time. Walls are finished in less than a day. 

Roofing 

Can be applied to new or existing roofs for a permanent, fireproof, weatherproof barrier 

Driveways 

Apply it directly over new or existing driveways for an extremely durable surface 

Commercial 

Streets, Curbs and Gutters, Highway and Bridge structural repair, Sewers, Waste Treatment Plantsðwill outlast 

any currently used surface. Completely impervious to road salt 

Waterproofing 

More durable and cost effective to apply than any current methods 

Concrete Repair 

Will form a structural bond to existing concrete with no special preparation 

Foundation and Floor Repair 

Eliminate costly ñjacking upò repair jobs. Grancrete self levels 

Showers 

Grancrete is waterproof and highly workable for any conceivable shower design 

Countertops 

Combine Grancrete with numerous colors and aggregates to achieve a stone surface that will outlast and outper-

form any currently manufactured countertop options 

Swimming Pools and Ponds 

Will not deteriorate like current pool linings, will remain a crack and leak free pool for many generations 

Decorative RockScapes 

Design that exotic display that will last unlike currently used materials 

Arts and Crafts 

Can achieve just about any look you want that will last even if exposed to outdoor ñacid rainò 

Interior Walls  

Creates the ultimate mold proof, waterproof, fireproof nearly indestructible surface or combine it with commonly 

available Styrofoam panels to create a premium sound insulating partition. Grancrete has a natural buff white ap-

pearance or you can paint it with common household acrylic paints. Any desired texture can be achieved. 



 

 
ASTM Data for  Grancrete ® 

All tests performed by TEC Testing Services, 235 Buford Dr.  
Lawrenceville, GA 30045  

ASTM Test Protocol #  Grancrete ® Cement Comparables 

Compressive Strength  (psi)  

ASTM C 109  - 05 

  

0.5 hr ~2,500 Estimated 
1 hr 5,000  
3 hrs 6,540  
24 hrs 6,260 1,800 
7 days 6,310 2,800 
28 days 6,880 3,200 

Flexural Strength (psi)  

ASTM C 78 - 02 

  
7 days 325  
28 days 455 400 
28 days* 1,300  

Slant Bond Strength (psi)  
ASTM C 882 - 99 

  

1 day 1,350  
7 days 1,220  

Modulus of Elasticity (psi)  
ASTM C - 469 

  

28 days 1,615,000 3,000,000 

Coefficient of Thermal 
Expansion (1/ °C) ASTM C 531 ɀ 00 

  

28 days 8.9748E-06 ~10E-06 

Length Change (%) 
ASTM 157 ɀ 04 

  

28 days (soak/dry) 0.11% 0.07% 
56 days (soak/dry) -0.03% -0.14% 

Direct Tensile Strength 
(psi)  

ASTM C 190 ɀ 85 

  

Day 1 285  
Day 7 260  
Day 28 270 180 

IRCI Pull-off Test (psi)  

IRCI 3739 

  

Day 1 205  
Day 7 240  
Day 14 No Data Broke @ epoxy bond 
Day 28 No Data Broke @ epoxy bond 

Water Absorption  
ASTM 642 - 97 

  

Day 7 TBD 17% 
Day 28 <1% 18% 

pH Resistance @ Day 28 

ASTM 1308 - 02 

  

pH = 0.25 Significant scarring Significant damage 
pH = 3.0 No effect Significant damage 
pH = 5.0 No effect Slight effect 
pH = 10.0 No effect Slight effect 

TBD ς To be determined 
*  ς Argonne Data 



 

 

GRANCRETE MIXING INSTRUCTIONS 

 
Grancrete has unique characteristics that require the special handling and blending methods 

required to obtain the full benefits of its strength and other properties that far exceed concrete.  

There is no cement in the Grancrete formulation and therefore it behaves differently in every 

aspect. 

 

When receiving Grancrete in the 50 pound bags or 50 pound plastic pail , it is pure product with 

no aggregates in it.  The recommended mix rate is two units of Grancrete to be mixed with one 

unit of sand or other aggregate (preferably one that passes through a 30 mesh screen).  The 

amount of water preferred is 12% by weight of the Grancrete and sand mix.  In other words if 

you mix 50 pounds of Grancrete and 25 pounds of sand, then the amount of water added should 

be 9 pounds.  When getting ready to mix the product, the water should go in first, followed by 

the sand with the Grancrete added last. 

 

When the mixing procedure is first started, the product will appear to be too dry.  However, once 

the water comes in contact with the Grancrete, a reaction starts that will cause the mix to become 

a slurry in two to three minutes.  Once the product becomes a slurry, it is important to apply it 

right away to the surface you intend to put it on.  It will begin to harden very quickly.  It is also 

important to take a water hose or other source of strong water pressure and wash out the mixing 

vessel as Grancrete will harden and adhere to the vessel.   

 

When applying Grancrete to a surface, it is recommended you put a thin coat on at first and then 

apply thicker coats to the hardened thin coat as Grancrete bonds extremely well to itself.  You 

will notice that the Grancrete will get hot for a while which is the exothermic reaction taking 

place.  This is normal and is what contributes to the desired properties of the product. 

 

We recommend you try mixing a small quantity of material at first just to see how it responds 

and to become accustomed to working with it.  It is also important that no fast mixing with a 

hand drill or other mixing equipment be used as this will tend to make the reaction occur too 

quickly and the material harden sooner than desired.  A slow steady mixer is adequate to get the 

desired slurry of product. 

 

If there are questions, please contact us at (703) 869 -7960 or RBrown@brownhomes.org.  



 

 

 

  
 

  

    Argonne Home > Media Center > Explorer > Honors & Awards >   

 New material may be key to quality, low-cost housing 

The United Nations estimates there are almost a billion poor people in the world, 750 million 

of whom live in urban areas without adequate shelter and basic services. But scientists at 

Argonne and Casa Grande LLC are developing a promising new technology that may lead 

to affordable housing for the worldôs poorest. A tough new ceramic material that is almost 

twice as strong as concrete may be the key to providing high-quality, low-cost housing 

throughout developing nations. 

The ceramic is called Grancrete, which, when sprayed onto a rudimentary Styrofoam frame, 

dries to form a lightweight but durable surface. The resulting house is a major upgrade to the 

fragile structures in which millions of the worldôs poorest currently live.  

Grancrete was developed by the Virginia firm Casa Grande in conjunction with Argonne. It is 

based on an Argonne-developed material called Ceramicrete, which was developed in 1996 

to encase nuclear waste. The resilient Ceramicrete permanently prevents hazardous and 

radioactive contaminants from leaching into the environment.  

ñOriginally, Casa Grande was looking for a concrete substitute for American industry, 

because concrete erodes in acidic conditions,ò says Casa Grande president Jim Paul. ñBut 

as I traveled in Venezuela, I recognized the demand for cheap housing, and I thought about 

how to use our material for that.ò 

Casa Grande was still perfecting its concrete substitute, but its material, when dry, 

occasionally cracked. So Paul partnered with researcher Arun Wagh, a staff ceramist in 

Argonneôs Energy Techonology Division, to combine their technologies. Together they 

developed Grancrete.  

According to experiments, Grancrete is stronger than concrete, is fire resistant and can 

withstand both tropical and sub-freezing temperatures, making it ideal for a broad range of 

geographic locations. It insulates so well that it keeps dwellings in arid regions cool and 

those in frigid regions warm. Currently, Grancrete is sprayed onto Styrofoam walls, to which 

it adheres and dries. The Styrofoam remains in place as an effective insulator, although 

Wagh suggests simpler walls, such as woven fiber mats, also would work well and further 

reduce the raw materials required. 

Using Grancrete in developing countries also allows for two important criteria, says Wagh. 

ñWhen you build houses in these poor villages, the materials you use should be indigenous, 

and the labor should be indigenous,ò he says. ñEvery village has soil and ash, and the labor 

and training requirements are so minimal that two local people can build a house in two 

days.ò  

According to Paul, workers only need two days of training to learn how to control and 

calibrate the machinery. Casa Grande typically assembles a team of five people who can 

start in the morning and create a home that residents can move into that evening. The 

material cures in 15 minutes, whereas concrete can take hours or days to dry.  

Grancrete is made from an environmentally friendly mix of locally available chemicals. 

ñGrancrete is 50 percent sand or sandy soil, 25 percent ash and 25 percent binding 

material,ò Wagh says. Binding material is composed of magnesium oxide and potassium 

 

 
 

Argonne researcher Arun Wagh 
demonstrates how easy it is to 
spray a tough new ceramic 
material that is almost twice as 
strong as concrete and may be the 
key to providing high-quality, low-
cost housing throughout 
developing nations.  

  
  

 

  



 

 

 

  phosphate, the latter of which is a biodegradable element in fertilizer. So even if 

Grancrete were to decompose, he points out, it would revitalize the soil. 

The cost of building a Grancrete home, estimated by Casa Grande at about $6,000 U.S. 

for labor and materials, is several times less expensive than a home built using 

conventional building materials. And the homes themselves are more than four simple 

walls. For less than $10,000 U.S., laborers can produce Grancrete dwellings of 800 

square feet; a typical apartment in a city like Bombay, India, is only 400 square feet. 

Waghôs goal is to see Grancrete used throughout his native India and the world to 

produce housing for the poor. Born in the Indian state of Karnataka, Wagh grew up in a 

neighborhood where even to this day the homes have walls and ceilings made from 

knitted mats of palm leaves, and the floors are made of dried cow dung.  

ñThese homes are regularly subjected to hundreds of inches of monsoon rains and 

cyclone winds and therefore often have to be repaired or even entirely rebuilt,ò says 

Wagh. ñObviously such conditions can have a great impact on the health, well-being, and 

longevity of the children and adults living there.ò The Grancrete spray-on cement now 

offers hundreds of millions of people such as these the opportunity to have adequate 

housing and live longer, healthier lives. 

Argonne and Casa Grande have extensively field-tested Grancrete for structural 

properties, post-application behavior and production costs. Their next step will be to test it 

for both earthquake and hurricane resistance, after which they will make the product 

available worldwide. Wagh hopes the United Nations and other international 

organizations will step forth and subsidize mass-scale production around the world. And 

while Grancrete might sound too good to be true, Waghôs response is ñBelieve it. Itôs not 

magic. 

All weôre doing is making a better cement.ò 
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