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One of the world’s most important building materials, concrete, leaves a huge 

environmental footprint. The production of Portland cement, a basic ingredi-

ent of concrete, is estimated to cause the release of one ton of CO2 into the 

atmosphere annually. The cement industry alone generates about seven percent of this 

greenhouse gas across the globe. 

But Christian Meyer claims that concrete can be an environmentally friendly 

material—if, as he puts it, “you use as much concrete with as little Portland cement as 

possible.” Meyer is at the forefront of the “greening of the concrete industry,” from basic 

science to commercial production. 

He has had great success using recycled materials in concrete, most notably, glass. 

Early attempts to use post-consumer glass failed because of the alkali-silica reaction, 

damaging the concrete. Meyer uses various cementitious admixtures as partial substitute 

of Portland cement, and has shown how colored glass can be incorporated for stunning 

architectural and decorative concrete applications, including tiles and countertops. 

He has added shredded Styrofoam to make lightweight concrete, which has strong 

insulating and acoustic qualities and is cheaper to transport. He is currently exploring 

using recycled concrete as aggregate, noting that the United States generates about 150 

million tons of construction waste annually and that concrete debris is more than 50 

percent of that amount.

Meyer said that a key challenge is to identify special properties intrinsic to recy-

cled materials that can be exploited and thereby generate added value, as in the glass tiles 

his team has made. He added that the use of recycled materials in concrete is governed 

by economic factors. “The profit motive is key,” said Meyer. “If people don’t think they 

can earn a reasonable profit doing something, they won’t do it.” But rather than simply 

using any waste materials as ingredients of concrete, Meyer prefers to explore how to add 

value to the various waste stream components and find ways to make better, more useful 

products while conserving natural resources.

Meyer is also using his expertise in concrete technology to explore ways to safe-

guard oil wells drilled deep into the ocean floor. He is hoping to develop novel materials 

that will reinforce the cement slurry with fibers to improve the fracture behavior and 

energy absorption. A specially developed device to measure the properties of slurries that 

hydrate under simulated downhole conditions has undergone the first successful tests in 

the Carleton Laboratory of the Civil Engineering Department. 
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