MOVING FORWARD IN WISCONSIN
CHAD HAYES, P.E.—Wis.DOT

MIT-SCAN-T2 & T3

WHAT IS MIT-SCAN
MIT-SCAN is an innovative measuring device that can non-destructively and accurately
measure the thickness of pavement layers during construction.
BACKGROUND
Pavement thickness is typically measured by probing, standard steel tape or wood
stick tape. These types of measuring devices can produce inaccurate readings,
lack consistency and can only be verified after construction by coring through the
paved surface which is not desirable.

TESTING PROCEDURE
User installs a metal reflector on the grade prior to paving. Once paving is complete and the pavement can be walked on, the measurement can be taken with
the MIT-Scan device. Simply move the MIT-Scan over the reflector to locate its
center as indicated below. Once the center is located the user rolls the instrument over the reflector to obtain the depth.

OPTIMIZED GRADATION AND MIX DESIGN

WHAT IS OPTIMIZED GRADATION AND MIX DESIGN
A process in concrete mix design used to increase the volume of aggregate
while decreasing the volume of paste. At the same time it provides a concrete that will perform well during slip-form paving applications.
BACKGROUND
The paste, which consists of the binder and water, is the most costly, least
sustainable concrete ingredient and has the biggest impact on long term durability. By optimizing the aggregates you can reduce the amount of voids
within the mix reducing the need for additional paste to fill these internal
voids.
DESIGN PROCESS
The tarantula curve has been identified as the new
guidelines when designing aggregate gradation proportioning.







Provides immediate and accurate readings with high
precision within a surface of 0 to 20 inches.

First determine the voids between the combined compacted aggregates. Next determine your paste-to-voids
volume ratio. Finally, the void ratio (Vpaste/Vvoids) is
calculated by dividing the paste volume of the concrete
mixture by the volume of voids between the combined
compacted aggregates.

Accuracy and repeatability are 1/16 inch and 1/16
inch respectivity.

The void ratio required to achieve workability appropriate
for slip-form paving is about 1.25 to 1.75.
The National Concrete Pavement Technology Center
has developed an excel spreadsheet which aids the mix
designer in developing the proper aggregate gradation
and paste system.

Projects with recycled concrete bases containing
large amounts of steel can be a challenge.
Urban settings with numerous underground utilities
can be a challenge.
Reflector needs to be a minimum of 3 feet from any
magnetic object.

BACKGROUND
Air-entrained bubbles are needed within concrete to aid in freeze-thaw durability.
Currently during construction only air volume within fresh concrete is measured by
using a standard type B pressure air meter. Unfortunately, air volume does not always equal good freeze-thaw performance.
Smaller bubbles are more effective in providing freeze-thaw resistance and have
less of an impact on our concrete than larger bubbles.

THEORY

LIMIITATIONS


WHAT IS THE SUPER AIR METER (SAM)
The SAM is a modified type B air meter which measures the air volume as well as the
size distribution of the air bubbles within fresh concrete.

TESTING TOOL
One of the new practices is the box test. The box test examines
how the mix will respond to vibration and aids in determining if a
mix is suitable for slip-form paving. The box is filling with approximately 9.5” of unconsolidated concrete and then vibrated once with
a 1” diameter stinger vibrator.

SPECIFICATIONS


SUPER AIR METER
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Large bubbles in concrete dissolve, especially under higher pressures. The
SAM number represents how many large bubbles dissolve under pressure. A
SAM number of ≤ 0.20 is desirable as this corresponds well with a spacing factor of 0.008 inches.
Once vibrated the box is removed and the material is inspected
for honey combing and edge slump.

TEST PROCEDURE
The user reads the air content at three different pressure settings,
15/30/45 psi, and then repeats the procedure a second time on the
same material. The difference between the two readings at the 45
psi measurement gives you the SAM number.
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