2005 ASCE CAROLINAS CONFERENCE

APRIL 7-9, 2005

ENVIRONMENTAL COMPETITION – PERVIOUS CONCRETE

Final Standings

1. Georgia Institute of Technology (14 mm)

2. Duke University (21 mm)

3. The Citadel (46 mm)

4. University of South Carolina (51 mm)

5. Trident Technical College (54 mm)

6. North Carolina A & T State University (76 mm)

7. Clemson University (89mm)

8. North Carolina State University (DQ – was unable to complete the passing of 1.5 liters of water in the final oil test within 2 minutes)

Following is the list of ingredients for each school in order of finishing
Taken directly from each school’s list of ingredients handed in with their speciemn
Georgia Institute of Technology

1 yd3
6.3 lbs


Type I Cement

6.3 lbs


Buzzi Slag

51.2 lbs


#89 Aggregate 3/8” MSA

3.6 ft3


Water

26.3 mL – 4 oz

HRWR (superplasticizer)

13.1 mL – 2 oz

Retarder

water / cement ratio = 0.29 (29 %)

*geotextile membranes = 6” x 24 count (coffee filters)

Duke University
4 parts (by weight) 3/5” course aggregate

½ part fine aggregate

1 part cement

1/3 part water

1 cup perlite per ft3
Dry parts, not including the perlite, were mixed and the water added.  The perlite was added in during the pouring and placement to prevent compaction and allow for flow through the concrete.

Hydrocarbon filters typically have 5µm pores which allow for water to pass through while oils remain in the media.  In order to translate these pore sizes into concrete, low w/c ratios are used and little to no fine aggregates are used.  Perlite is most commonly used in home gardens and potted plants.  It prevents soil compaction and allows for aeration of the roots.  Perlite is also used in stormwater filters and acts as a sponge to absorb oils from runoff water.  We took these two qualities and added them into our concrete mix design so as to prevent compaction allowing for flow through the media as well as to absorb the oil before it passes into the effluent stream.
The Citadel
Each value represents the amount of materials to mix one cylinder.

5.655 lbs


Cement

22.625 lbs


789-Limestone

1 lb


Sand

1.62 lbs


Water

University of South Carolina

19.302 lbs


Aggregate

4.8255 lbs


Cement

1.200 lbs


Water

Trident Technical College
4 Parts Type I Giant Cement

2 Parts Water

Medium Grade Aggregate (River Rock)

Nylon Fibers

North Carolina A & T State University

1.36 kg


Cement (Type I)

5.448 kg


Aggregate (Pass through ¾” sieve)

5.448 kg


Styrofoam chunks
400 g


Water

10 g


Sugar (used for workability)

Clemson University

8000 g


Total Aggregate
1050 g


R8

2300 g


R (1/4”)

2350 g


R (3/8”)

2300 g


R (.525”)

2400 g


Cement
720 g


Water

water / cement ratio = 0.30 (30 %)

cement / aggregate ratio = 1.2:4

weight before = 412.6 g

weight after = 408.5 g

MC = 0.99

North Carolina State University
85 g


Portland Cement

15 g


Fly Ash

27 g


Water

75 g


Aggregate

15 g


Activated Carbon
