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Trends in concrete? More and less green where you need it
It seems to be asked everywhere…. Is your product “green”? How small is your carbon footprint? Does it help the environment?  Does it save me money? Is it better than last year and cost less? Sound familiar? In construction, concrete positively replies to these questions. 
First, concrete’s carbon footprint is shrinking fast. Traditional concrete has a large carbon footprint. 4 yards of your traditional sidewalk mix resulted in the release of approximately 1 ton of Carbon dioxide in its production. 1 ton of carbondioxide is about what 1 tree absorbs over 100 years. 4 yards of concrete goes about80 feet if you’re pouring a sidewalk. So 80 feet equals 1 tree, 100 years. 
Today, newer high performance concretes are becoming more prevalent in use. High performance concretes have up to 80% smaller carbon footprints. Being locally produced, the low transportation costs make this new concrete environmentally and community friendly vs other building materials Concrete can be / is a home for recyclable secondary streams of material. 
Locally, fly ash, a by-product of the coal-electric power industry and slag, a by-product of the steel industry are used daily to replace cement concrete production. Copious amounts of fly ash (nationally, enough to fill the Lima stone quarry holes along I-75 15 to 20 times over, each year) are generated in coal electricity production. Most fly ash today is still largely land filled. Steel mill slag, mountains of which exist today in the Gary, Indiana area, is also used to replace cement and fortunately is no longer land filled due to its high utilization in concrete. Both of these products replace some cement in concrete, the biggest source of concrete’s CO2 footprint, and make significantly higher quality concrete at less expense. 
The Ohio Department of Transportation has capitalized on these features, raising its concrete quality standards making it difficult to meet improved permeability, durability and quality standards for concrete without the use of fly ash or slag hile decreasing the cost. They’re getting longer lasting concrete for less initial cost.
Recycled material can also be use for the filler in concrete. Filler is approxately 70% of concrete volume. 
Local cutting edge research is working on diverting up to 25 truck loads daily of used casting sand from foundries and automotive casting operations

in our area, to construction purposes. This pure quartz sand may be used in construction sites for grading in addition to being used in concrete, masonry sand, and asphalt to replace other “virgin” aggregate materials as a filler material. In concrete, the quartz foundry sand makes concrete more abrasion resistant by virtue of it hardness (Moh hardness scale 7) versus locally available materials (Moh scale 2.8 to 3.1), the concrete is less expensive, and local foundry and casting operations are more internationally competitive with decreased expense. This initiative may serve as a guide internationally in foundry sand utilization.

Concrete, the second most used thing by man on a volume basis behind water, could utilize vast amounts of various quality recyclable materials.

Concrete can play a significant role in decreasing global warming, nexpensively recycling water and decreasing operational costs simultaneously. 
Concrete reflects light. Asphalt, black, absorbs light making it heating up in sunlight. As a paving material, concrete was found at a St. Marys facility to be 10 to 15 degrees cooler than an abutting asphalt pavement, decreasing cooling costs in the adjoining facility. The white surface reflects light back to space, inducing lower temperatures in the immediate vicinity, and Air Conditioner power costs (open a window) and associated CO2 emissions are

decreased. Concrete pavement also reduced night lighting and electric costs by 75% and enhanced security at another local facility. 

Pervious concrete, concrete which allows water to flow through it to soak into the ground add significant additional benefits besides temperature reduction and light reflection. These benefits include storm water detention, water filtration and natural recycling of water into the ground. Good things for the flood prone geographies of West Central Ohio. Large growing trees flourish in pervious parking facilities as water is always available, with the trees providing shade, improving property aesthetics, further decreasing building cooling costs (open a window) and absorbing CO2. In the winter, as pervious concrete surfaces let water pass through, no ice forms, snow melt is instantly gone and surfaces require less plowing as they provide greater traction the first time the surface is cleaned. Less time is taken clearing snow. Water immediately drains through so slush and puddles do not form and nobody has to go apply salt to the refrozen melt water every morning.
Concrete structures cost less to operate and build faster. When walls are

made of concrete, the walls provide a mass which absorbs heat during the day, and releases absorbed heat @ night. By slowly absorbing a releasing heat, peak heating and cooling demands are greatly diminished;

smaller HVAC units are installed and used less, decreasing energy usage and

costs. The state of Kentucky requires all new schools to be built from concrete utilizing insulated concrete forms which are not removed. They specified insulated concrete due to the speed of construction (overall construction done 3 months quicker), HVAC operational savings, lack of repair expense, extremely long term structural usefulness (50 to 100 years), acoustical dampening properties and utilization of a locally produced material.
In Canada, site cast insulated concrete has become the main structural material in both commercial and residential buildings for the same reasons that Kentucky uses them in their schools: Their cost over time is much less.
Q: Need to cut building costs and still be green? A: Easy…….Concrete.
By John Hirschfeld, President of Quality Ready Mix/Con-Ag, Inc. BS Civil

Engineering, 20+ year member of the American Concrete Institute.
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