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REMR TECHNICAL NOTE CS-ES-1.8

WATER ABSORPTION AND WATER VAPOR
TRANSMISSION TESTING

PURPOSE: To provide information on water absorption and water vapor transm s-
sion tests that can be perfornmed in a | aboratory to evaluate the effectiveness
of various types of surface treatnents used to protect and repair concrete
subj ected to aggressive agents in the environnent.

APPL| CATI ON:  Water absorption and water vapor transm ssion tests performed in
the | aboratory nmake it possible to evaluate concrete seal ers and coati ngs
before they are applied in the field. Water absorption tests can be used to
determ ne how effective a surface treatnment is in preventing the intrusion of
water into concrete. Water vapor transm ssion tests can provide information
on the rate at which a material allows water vapor to escape fromthe
substrate.

BACKGROUND: Concrete subject to deterioration fromcycles of freezing and

t hawi ng, penetration of salts, weathering, chem cal attack, and erosion can be
seal ed or coated with a surface treatnent nore resistant to these forces than
the concrete. These surface treatnments can slow the rate of or stop deterio-
rati on. However, the success of the treatnment depends upon the correct choice
of material and proper application. For a surface treatnent to protect non-
air-entrained concrete fromdanage, the ideal material is one that prevents
water intrusion but allows the concrete to breathe (transmt water vapor).

In a study conducted at Waterways Experinment Station (WES), a water absorption
test based on ASTM C 642-82 and a water-vapor transm ssion test devel oped at
VEES by Dennis Bean were used to evaluate surface treatnments for concrete

(Ref a).

PROCEDURE

Test Specinens: The 4-in. cubes used in the tests were cast froma mxture
proportioned to produce concrete with a relatively high perneability. The
concrete speci nens were proportioned to have: water-to-cenment ratio of 0.62;
3.5 + 0.5 in. slunp; non-air-entrai ned; durable aggregate, 1/2-in. maximm
size; and mni num conpressive strength of 3,500 psi. The concrete was m xed
and the cubes were cast and conpacted in accordance with standard concreting
and fabricating practices. The cubes were cured in the nolds for 24 hr in a
nmoi st curing room (100 percent humidity and 73 £+ 3 'F) and then stripped and
moi st cured for a mnimum of 28 days. These cubes were used as both test and
control specimnens.

Water Absorption Tests: The cured speci nens were cleaned by |ight sandbl ast -
ing, dried at 225 + 5 'F for 24 hr, and cool ed overnight. Surface treatnents
were applied to the cubes and cured in accordance with the manufacturer's
recommendations. After drying at 73 £ 3 'F in laboratory air for 7 days, the
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cubes were weighed to the nearest 0.1 g to establish initial weight. Follow
ing this procedure, specinmens and controls were inmrersed in 73 £ 3 'F water.
A mnimumof 1/2-in. of water covered the specinens at all times. At 1, 2, 3,
4, and 7 days, each cube was renoved, blotted with a paper towel to dry the
surface, weighed to the nearest 0.1 g, and returned to the soaking tank. The
percent of water absorbed was determ ned by cal cul ati ons based on the initial
wei ght of the concrete and the weight after subnersion

Anot her test for measuring water absorption is the inverted funnel nmethod. An
inverted funnel with a calibrated tube attached to the spout is placed over
the surface of a treated specinen. A 3/8-in.-w de bead of silicone caul k

pl aced around the edge of the funnel seals it against |eakage. Water is
poured into the funnel to the zero calibration Iine (care nmust be taken not to
entrap water.) Water absorption is then nmeasured over tine by reading the

vol ume change. This nethod can possibly be used to determne the effective-
ness of surface treatnments applied in the field.

Wat er - Vapor Transni ssion: The procedures for the water-vapor transm ssion test
were the sanme as those for the water absorption test through curing of the
surface treatment. After surface treatnments were cured, a 2-in.-deep hole was
drilled in the center of one face of each of the cubes with a 1/2-in. masonry
bit. Specinmens were then dusted and soaked in 73 £ 3 'F water for 5 days.
VWhen the soaking period was conpl eted, the cubes were renoved one at a tine.
Al of the water was poured out of the hole, a paper towel was used to dry
standi ng water, and the hole was sealed with a size O rubber stopper. The
stopper-hole interface was sealed with hot paraffin wax. As a precaution a

| ayer of petroleumjelly was | ayered over the seal. As soon as the specinens
were seal ed, they were weighed to the nearest 0.1 g to establish initial

wei ght. Speci mens were placed in an environnmental roomat 100 + 4 'F and 40 5
"F percent relative humdity. Cubes were weighed to the nearest 0.1 g at 2,

4, and 7 days. The water-vapor transm ssion rate was determ ned by cal cul a-
tions based on initial weight and weight after drying.
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