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INTRODUCTION

This report presents the results of our testing of Cortec’s MCI 2005. We understand the
admixture was developed to provide corrosion protection to steel embedded in concrete. Mr.
Boris Miksic of Cortec Corporation requested we evaluate the material’s effectiveness. The scope
of our work consists of batching concrete; testing plastic concrete for properties; casting, curing
and testing cylinders for compressive strength; and casting beams containing steel and testing for
corrosion.

CONCLUSIONS

Base on the results of our work and experience, it is our opinion the following conclusions are
appropriate:

1. Cortec’s MCI 2005 provides valuable corrosion protection for steel embedded in concrete.
The product delayed the onset of corrosion. When corrosion developed, the product
reduced the corrosion current and extent of corrosion.

2. Cortec’s MCI 2005 generally doubled the time to the onset of corrosion. The control
concrete developed corrosion in the 9™ test cycle. MCI 2005 developed corrosion in the
17" test cycle.

3. Cortec’s MCI 2005 reduced the corrosion current more than 4 fold once corrosion began.
The control concrete corrosion current generally increased over the 47 cycles observed
with an average corrosion current of 120 xA. MCI 2005 average corrosion current was
29 uA over the 6% year testing period.

4. Cortec’s MCI 2005 reduced the total corrosion experienced during the test 4 fold. The
average total current passed by the control concrete was 13,053 coulombs at the end of
cycle 55. MCI 2005 passed only 2735 coulombs after 55 cycles.
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5. Cortec’s MCI 2005 extended the time to cracking of concrete from rebar corrosion at least
two times. The control concrete cracked at cycle 15. The MCI 2005 beams cracked at
cycles 34, 49, and 58.

6. The surface corrosion was much less for the MCI 2005 concrete even though the exposure
time was 50% longer. The control bars contained corrosion on 75 to 100% of the top
surface of the bar with pits 0.062" deep. The MCI 2005 concrete bars contained corrosion
on only 25 to 35% of the top surface and pits ranged from 0.010" to 0.050".

TESTING METHODS AND RESULTS

On July 17, 1996, and the subsequent dates, test batches of concrete were made at our laboratory.
The batches were 2% cubic feet proportioned to the following mix designs:

MCI 2005 Control

Portland Cement, Type I, pcy 600 600
3/4" Glacial Gravel, pcy 1800 1800
Sand, pcy 1130 1130
MCI 2005, pints/yd (liquid) 1.0 -
Neutralized Vinsol Resin, ocy 3.9 3.9
Water, pcy 300 300
Water/Cement Ratio 0.5 0.5

The plastic concrete was tested for slump, air content, temperature, and unit weight immediately
after discharge into a wheelbarrow. The following data was obtained:

MCI 2005 Control

Slump, in 314 33
Alr, % 6.3 5.7
Temp, °F 80 75
Unit Wt., Ib/ft’ 143.6 144.0
Set Time

Initial hr:min 4:55 4:15

Final hr;min 5:50 5:43
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MCI 2005 Control
Compressive Strength, psi
7 days 4340 3820
28 days 5530 5520
5200 5590
Average 5370 5560

Three concrete beams were cast from each concrete batch for corrosion testing per ASTM:G109.
The beams were 4.5" x 6" x 11". Three steel reinforcing bars were set in the form in a triangular
pattern prior to casting. The bars were taped tightly with electroplater’s tape to prevent rusting
during curing. At one day the beams were stripped and moist cured for 27 days. Upon removal
from the moist room, the concrete surface was wire brushed. The four vertical sides were sealed
with a concrete epoxy sealer. A plastic dam was positioned on top of the beam. Silicon caulk
was used to seal the dam to the beam. A 3% NaCl solution was poured into the dam for two
weeks. After two weeks of ponding, samples were dried for two weeks. This cycle was repeated
with the corrosion potential and current measured during the middle of the ponding interval.
Corrosion is considered to occur when the macrocell current is at least 10 ©A.

Periodically the beams were examined for cracks. Fractures parallel to the top bar did develop
and the crack width was measured. At the end of the test the top bar was broken from the
concrete and examined for corrosion. The maximum depth of metal loss was measured. The data
1s contained in Tables 1-4.
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CRACK WIDTH DATA
TABLE #3
MCI 2005 Control
Cycle | Beam A | Beam B | Beam C Beam A Beam B Beam C
15 - - - Test Stopped - 0.001
16 - - - - 0.005
18 - - - - 0.010
20 - - - 0.001 -
21 - - - 0.005 0.015
29 - - - 0.010 0.020
34 - 0.003 - 0.015 0.025
45 - 0.004 - 0.020 0.025
49 0.004 0.004 - Test Stopped 0.025
55 - - - 0.060
58 0.004 0.004 0.002 Test Stopped
65 0.004 0.007 0.006
78 0.005 0.020 0.010
82 0.005 0.025 0.010




AET #05-00021

SURFACE CORROSION COMPARISON

TABLE #4
MCI 2005
Sample Corrosion Cycle
Beam A Bottom No Corrosion 82
Beam A Top 25% of surface, pits to 0.010" 82
Beam B Bottom No Corrosion 82
Beam B Top 35% of surface, pits to 0.040" 82
Beam C Bottom No Corrosion 82
Beam C Top 30% of surface, pits to 0.050" 82
Control
Beam B Bottom No significant corrosion 45
Beam B Top 75% of surface, pits to 0.062" (13% of diameter) 45
Beam C Bottom Slight corrosion to 0.020" depth 55
Beam C Top 100% of surface, 60% severe with 0.091" metal loss

(20% of diameter) 5

wh



