DETERMINING THE WATER REPELLANCY AND DEPTH OF PENETRATION
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Test Procedure for

DETERMINING THE WATER REPELLANCY AND §®
DEPTH OF PENETRATION OF PENETRATING Ie;mem
of Transportation

CONCRETE TREATMENTS

TxDOT Designation: Tex-897-B
Effective Date: August 1999 — June 2026

1. SCOPE

1.1 Use this method for batching and sealing concrete test specimens to evaluate penetrating
concrete sealers, and cores from treated bridge decks for water repellency and depth of
penetration.

1.2 The values given in parentheses (if provided) are not standard and may not be exact

mathematical conversions. Use each system of units separately. Combining values from
the two systems may result in nonconformance with the standard.

2, APPARATUS

21 Rotary plug mill batch concrete mixer, with 19 L (5 gal.) capacity, Lancaster Type SW
Counter Current Batch Mixer, or equivalent.

2.2 Block molds, for casting 150 mm? x 25 mm (6 in.” X 1 in.) concrete specimens.

2.3 Small sections of carpeting, 71 g/m’ (2.1 0z./yd.?) in weight and 16 x 5 leno weave, with
the Amoco Action Bac backing, Style 3865 or equivalent (available from Aladdin Carpet
Mills).

24 Magnesium trowel.

2.5 Strike-off board, wooden.

2.6 Tamping rod, 9 mm (3/8 in.) diameter.

2.7 Buckets, 19 L (5 gal.) capacity, plastic or lined steel.

2.8 Paint brush, 50 mm (2 in.) with synthetic bristles.

29 Balance, Class G1 in accordance with Tex-901-K.

2.10 Moist room, for curing concrete specimens, meeting the requirements of ASTM C 511.
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2.11 Humidity room, meeting the requirements of ASTM C 305, Section 4.
3. MATERIALS
3.1 No. 4 coarse aggregate, complying with the Department’s Standard Specifications for
the Construction and Maintenance of Highways, Streets, and Bridges, Item 421.2.
3.2 Fine aggregate, fineness modulus in the range of 2.3-3.1, complying with the
Department’s Standard Specification, Item 421.2.
3.3 Type I cement.
3.4 Deionized water.
3.5 Neutralized vinsol resin air entraining agent (AEA), Master Builders, MB-VR or
equivalent.
3.6 Plasticizer, Euclid Chemical Company, Eucon WR 75, or equivalent.
3.7 Type 10 epoxy, or equivalent, complying with DMS-6100.
3.8 Table salt.
4. PREPARING CONCRETE SPECIMENS
4.1 The batch design in Table 1 is based on a Class S bridge deck concrete (Item 421.9) using
a batch factor of 0.044. The specified quantities yield a batch volume of 0.1 m* (0.2 ft%).
The air content of the fresh concrete will be approximately 4.5%.
Table 1—Specified Quantities
Ingredient Quantity (Ib.)
#4 Coarse Aggregate 13.7
Deionized water 1.98
Type 1 cement 4.14
Fine Aggregate 9.51
AEA 1.2 cc
Plasticizer 5.0cc
5. PROCEDURES
5.1 Mixing Sequence:
5.1.1 Blend the coarse and fine aggregate until homogeneous in the pug mill, Lancaster, or
equivalent batch mixer.
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51.2 Mix in the water and AEA and entrain air for 2 minutes.

51.3 With mixer running, add cement, wait 15 seconds, then add plasticizer and mix for an
additional 3 minutes.

514 Stop mixer and allow to set for 3 minutes.

51.5 Start mixer and mix for 2 minutes more.

Note 1—The hygroscopic nature of the cured concrete specimen can provide a source of
experimental error because the penetration, curing, and performance of test sealers are
sensitive to the initial moisture content of the specimen. Carefully follow the humidity
equilibration measures described throughout this procedure.

5.2 Specimen Molding:

5.2.1 Place mold on slightly dampened carpet with the backside facing up.

5.2.2 Fill the mold with the fresh concrete in one layer.

5.2.3 Rod one time for each 51 mm? (2 in.%) of surface, leaving a slight excess of material after
the final rodding.

524 Tap the mold to close any voids and spade around the periphery with a flat trowel.

53 Specimen Finishing, Curing, and Storage:

5.3.1 Level the surface with several passes of a wood strike-off board.

5.3.2 Finish the surface with three sawing-motion passes with a magnesium trowel.

5.3.3 Press dampened piece of carpet waffle side down onto the molded specimen, and allow it
to set up for a minimum of 6 hours and a maximum of 7 hours.

534 Remove the mold after the specimen has set and cure it for a minimum of 45 days in the
fog room.

5.3.5 After completion of curing, the specimen can be stored indefinitely in a clean, dry storage
area pending further processing.

54 Moisture Equilibration:

541 Perform this procedure on the specimen described above or on core samples from a
bridge deck. The differences in the procedure when determining moisture or depth of
penetration on cores are noted.

54.2 When the specimen is ready for use, remove all laitance and loosely adhering particles by
brushing vigorously with a wire brush and rinsing with tap water.

54.3 Cut cores smooth on the bottom of the core and to 25 mm (1 in.) in thickness.
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544 After cleaning, equilibrate the cured specimen (or core) to 50% relative humidity by
storing it in a controlled 50% humidity environment.

545 Equilibration is complete when the specimen weight changes less than 0.1% from one
day to the next. This normally requires approximately one week.

5.5 Edge Coating:

5.5.1 After equilibration is complete, waterproof the edges (cylinder wall and bottom or cut
end for cores from treated bridge decks) of the specimen by coating with epoxy.

55.2 Eliminate any pinholes detected after the epoxy hardens by applying additional epoxy.

55.3 After coating the edges, retumn the specimen to the controlled humidity environment until
ready to apply the sealer.

Note 2—Take care to maintain the equilibration with ambient 50% humidity by either
epoxy coating the edges in the controlled humidity room, or by returning the specimen to
the controlled humidity room as soon as possible after applying epoxy.

5.6 Sealer Application:

5.6.1 Measure the volume of sealer required to effect the desired application rate for one side
of the specimen 914 mm? (36 in.?) and transfer into a beaker.

5.6.2 Lightly pre-wet the bristles of the brush with sealer before dipping into the measured
volume of sealer. Holding the specimen horizontally, spread the sealer evenly onto the
concrete surface with 50 mm (2 in.) paintbrush.

5.6.3 To ensure a uniform coating, apply the sealer in rows. After covering the entire surface,
rotate the specimen 90° and repeat until having applied the entire volume. Minimize loss
of sealer due to runoff on the edges.

5.6.4 Allow the surface to cure in a horizontal position for 24 hours in the controlled humidity
environment before treating the reverse side in an identical manner.

5.6.5 After sealing both sides, cure the sealer for 7 days in the 50% humidity environment.
Note 3—Prepare concrete specimens in triplicate for each sealer being tested.

5.7 Water Repellency Test:

5.7.1 After curing the treated specimen for 7 days, weigh it to the nearest 0.01 g and immerse it
in a 10% saline solution at room temperature (70—80°F).

5.7.2 Triplicate samples treated with the same test sealer may be soaked togetherina 19 L
(5 gal.) bucket; however, to avoid the possibility of cross contamination, specimens
treated with different sealers must be soaked in separate containers.

5.7.3 After 28 days of soaking, remove the specimen from the saline solution and rinse briefly
with tap water.
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5.7.4 Use paper towels to dry the surface of the specimen so that no free moisture is visible.
5.7.5 Weigh the specimen to the nearest 0.01 g.
5.8 Depth of Penetration Test:
5.8.1 Upon completion of water repellency testing, select one of the three specimens (cores) at
random for depth of penetration testing.
5.8.2 Allow the selected specimen to air dry for a minimum of one day.
5.8.3 Break the dried specimen in half by striking with a hammer.
58.4 Dip the fractured edge of one of the halves in water briefly to expose the sealed outside
margins. (The unsealed middle portion will become dark from wetting.)
5.8.5 Measure the depth of both the top (top only for cores from treated bridge decks) and the
bottom, unwetted margins at three evenly spaced locations to the nearest 2.5 mm (0.1 in.)
6. CALCULATIONS
6.1 Calculate percent moisture uptake:
. (final wt.-initial wt.)
Percent moisture uptake = 8 - 100
initial wt.
Where:
final wt = weight of towel dried specimen
initial wt = weight of treated specimen before soak
6.1.1 When calculating percent moisture uptake on cores from treated bridge decks, multiply
results by a factor of two because only one face is or can absorb moisture.
6.1.2 Report the result as the average percent moisture uptake of the triplicate samples.
7. REPORT
71 Report the depth of penetration as the average of the six measurements obtained.
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