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optional plan to monitor potentials with an internal
carbon probe will also be examined.

It is probable that extensive use will be made of
the Cu/CuSO4 half-cell as a means of external
evaluation. Horizontal potential gradients are
anticipated at the structure from the trench system
because of the trench's relatively shallow burial.
There could well be a tendency for the steel in the
pavement near the trench to polarize first and for
that farther away to polarize later. This being the
case, as polarization occurs, a back electromotive
force would develop in the closer steel and
redistribution of current would result. A less
noticeable horizontal gradient is expected with the
posthole method. Because the anodes are buried
deeper, they "see" the structure from a better
angle, and potentials applied to the structure
should be more uniform. Cu/CuS0, surface testing
will again be used to measure applied potentials
(absolute) and to check for possible gradients.

It should be obvious by now that there are still
many unknowns in relation to the functional aspects
of this system. If the situation had permitted, a
more comprehensive approach to evaluating cathodic
protection for application to CRCP would have been
pursued. No doubt this would have consisted of
conducting first a laboratory simulation, then a
limited field trial, and finally a full-scale
experimental test installation. Such an effort
would have required 24-36 months to complete. Our
present approach is to use the fast-track method,
which is not unlike the approach used at the advent
of the bridge-deck-spalling repair programs, a
technique called "research by crisis".

CONCLUSIONS

In the past three years, more than $100 000/year has
gone to patching or other ways of trying to maintain
approximately 4 miles of four-lane 1Interstate
highway that is now 10 years old. The distressed
pavement is an 8-in slab reinforced with deformed
wire mesh that was built by using the two-course
construction technique. Since the corrosion
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phenomenon is for the most part irreversible,
cathodic protection is now being examined as one
possible solution to serious and rapidly advancing
pavement deterioration problems.
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Study of Adhesive-Bonded Composite

Concrete-Metal Deck Slabs

DANA J. McKEE AND JOHN P. COOK

The results of a study conducted to determine the effectiveness of an epoxy
resin as a shear connector in composite systems are presented. Composite
concrete-metal deck slabs were constructed by using an epoxy resin to bond
the concrete to the metal deck. Three composite specimens and three non-
posite control sp were used in the test program. The concrete
was plant mixed and trucked to the site by a local concrete supplier. No
special additives were used in the concrete. All specimens were loaded to
failure on a simply supported span of 3.66 m (12 ft). A four-point loading
system was used. The loads were applied slowly, and impact loading was not
considered. The noncomposite control specimens showed a fairly high per-
centage of partial composite action. Two of the three composite specimens
failed by ive deflection without reaching a definitive value of ultimate
load. The adhesive-bonded posite sp 1s, based on serviceability
criteria, carried more than twice the load carried by the noncompaosite con-
trol specimens. The test results indicated that the epoxy bonder performed
well as a shear tor and afl i the posite concrete-metal deck

slabs to achieve full composite action. Additional studies are required to ex-
tend the results to both other composite systems and other types of loading.

There is a considerable attraction to be found in
the use of adhesives as shear connectors for
composite beams. Mechanical fasteners, while quite
«ftective, furnish a horizontal shear connection
only at a set of discrete points. There are also
high 1local stress concentrations in the shear
connectors and in the surrounding concrete.

On the other hand, the adhesive furnishes a
continuous bonding plane at the point where the two
dissimilar materials meet. Several references in
the 1literature (1-5) show the feasibility of the



