Carolinas Conference 2005

Environmental Competition Rules   

Introduction

Recently pervious concrete, “no-fines concrete” or “porous concrete” has been developed to help with the problems of storm water runoff.  It is being used all around the country and it can be used for many surfaces, such as parking lots. The water is allowed to percolate through the concrete into the ground instead of washing off so that runoff and its potential for downstream pollution is reduced.  
One concern that people have is that pervious concrete may allow oils and other hydrocarbons to percolate through to the ground water underneath, but preliminary studies have indicated that the pervious concrete may partially trap them and still allow water to percolate through. This competition is designed to explore the variation in hydrocarbon trapping capacity in pervious concrete.
Pervious concrete is usually comprised of narrowly graded coarse aggregate, cementitious materials, water, admixtures, and some times, fibers.  Little or no fine aggregate is included in the mixture.  The water and cementitious materials are carefully controlled to make a paste that will coat the aggregate but not flow off during mixing and placement.  The area that allows water to run through are called “voids” and can vary from 15% to 35% depending on the application.  Pervious concrete is able to drain very quickly with percolation rates of 100 to 750 liters per minute per square meter (2 to 18 gallons per minute per square foot).  It is also lightweight due to high void content, 1600 to 1900 kg/m³ (100 to 120 lb/ft³).  The compressive strength is limited because of the high void content, but it is sufficient for many applications, 3.5 to 27.5 Mpa (500 to 4000 psi).
Prior to the Conference

Teams of no more than five people can be assembled.  A faculty advisor would probably be helpful, but not required.  Each team will bring one sample with them for the testing.  Teams should make the samples at their home facilities and bring it with them to the conference.  Testing can be done and teams can practice and make several different samples and then bring their best sample.  Teams must bring with them a list of the materials, ingredients and quantities, along with a recipe for their mixing procedure.  Teams must also be ready to do a two-minute oral presentation on their thoughts about their experience with pervious concrete.

Specimen Requirements and Contest Rules

Each team will bring with them one cylindrical specimen for the contest.  This sample should be six inch in diameter by eleven inch high in a plastic cylinder.  It will have an open top, and a one inch hole in the bottom to allow the water to drain out.  The plastic cylinder molds must be at least 12 inches high, so that a minimum one inch lip is maintained around the top to allow the water to be poured without spilling over the side.

1. Each specimen will be flushed with a hose prior to the contest by the judges. This will make sure that the cylinders are cleansed of ‘dissolving’ agents or other impurities other than the pervious concrete matrix.
2. Test 1: Each specimen will then be tested to make sure that it can allow at least two liters of water to percolate all the way through the specimen in under two minutes and if not then it will be disqualified.

3. Test 2: After prior wetting in part two, a measuring device will be placed below each specimen and each specimen will receive on the top a combination of vegetable oil and water (.5 liters vegetable oil, 1.5 liters water).  The vegetable oil will be poured through first by a judge, evenly over the top, during twenty seconds. The water will be poured immediately following by a team member and each team will have two minutes in which to pour all the water (at rates of their choosing), and then, after an additional one minute, the measuring device will be removed from under the specimen.  The amount of vegetable oil that was collected in the measuring device will determine the winner (the smaller amount of vegetable oil collected will be the winning specimen). These will be measured in graduated cylinders with the volume of oil floating on top as the metric.
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Here is a sketch of the dimensions and view of how your specimen should look.

Scoring

The contest winner will be able to do the following the best:

1. Allow for at least two liters of water to percolate through their specimen in two minutes without overflowing on top.
2. Have the smallest amount of vegetable oil percolate through their specimen and into the measuring device for the second test.

Contacts: Daniel Sabia III – running376@yahoo.com, James Wiseman – eaglebb22@aol.com
Dr. Liv Haselbach – haselbac@engr.sc.edu 
Notes:A plastic cylinder can be obtained by calling 1-800-743-4106, and is Catalog No. TC6.
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