could be initiated. Most states cut a full-depth 102-mm
gap completely across the pavement and fill the gap with
asphalt material. Michigan has designed a hydraulic de-
vice, mounted on a maintenance truck, that forces a
102-mm strip of preformed foamed plastic filler into a
76.2-mm (3-in) wide gap cut by a Vermeer saw. Al-
though some of the strips have been pulled out by traffic,
the joint is considered successful at this time.

For new construction, several recommendations can
be made. To avoid infiltration from below and from the
sides, a thin asphalt concrete base should be placed be-
fore the slab is poured, and shoulders should be paved.
The joint should be sealed by a preformed polychloro-
prene sealer that should also seal the joint vertically at
each side of the slab. Special care should be used in
placing dowels at the joint, so that no misalignment
occurs.

Some thought might be given to different thicknesses
for the traffic and passing lanes. Heavy commercial
vehicles use the traffic lane most of the time and the
severe repetitive compressive stresses they cause would
be reduced by using a thicker pavement.
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Evaluation Methods for Bridge

Deck Membranes

W.P. Chamberlin, R.J. Irwin, and D. E. Amsler, New York

State Department of Transportation, Albany

An evaluation of 44 applications of waterproofing mem-
branes placed on rehabilitated concrete bridge decks in
New York state is reported (l). The applications were
not designed as field experiments but were made by a
variety of state maintenance forces under normal work-
ing conditions.

Unsound concrete had generally been removed, but
the level of residual chloride in unexcavated portions of
the deck was not determined. Evaluations were based
on copper-copper sulfate half-cell potential and elec-
trical resistivity measured between one and five years
after membrane placement. In a few instances, mea-
surements were also made at the time of membrane
placement, but more commonly placement was not ob-
served. The paper deals primarily with the evaluations
of data collected under these less-than-ideal circum-
stances.

Thirty of the applications were of one of two liquid-
applied membranes that had been New York State
Department of Transportation (NYSDOT) standards be-
tween 1958 and 1974. Their performances were com-
pared and found to be superior to that of a representa-
tive national sample of about the same age distribution

studied under a National Cooperative Highway Research
Project study.

The national experience with membranes at that time
was generally considered unsatisfactory. These stan-
dard membranes were then used as the norm against
which the performances of 14 experimental membranes
(both liquid and sheeting type) were evaluated. The ex-
perimental membranes, as a group, were found to have
performed better at comparable ages than the standard
membranes, but not outstandingly so.

In addition to the evaluation of specific membrane
applications, the study resulted in the following more
generally applicable conclusions:

1. Three of the only four membrane installations that
consistently performed better than 75 percent of the norm
group were observed to have been preceded by careful
leveling and smoothing of the deck surface.

2. The physical condition of membranes examined
in core samples, including the integrity of their bonds,
was generally consistent with the level of electrical
resistance measured at the site (Table 1).

3. The physical condition of concrete examined in
core samples, including rebar corrosion, was generally
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Table 1. Resistance related to membrane

Poor Appearance

Not Bonded to Deck

Not BondedtoSurface

condition. Electrical
Resistance Total Total Total
(kQ) Cores Percentage Cores Percentage Cores Percentage
<100 9 45 9 44 9 44
>500 15 33 14 7 15 20
Table 2. Potential related to core condition. Ciacked or
Disintegrated Steel Rusted
Electrical
Potential Total Total
W) Cores Percentage Cores Percentage
>0.35 12 58 7 57
<0.20 13 0 11 18
Figure 1. Half-cell potentials measured Assumed
through bituminous concrete wearing surfaces ~ Corrosion
and chloride content at the level of the steel Threshold it
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consistent with the level of electrical resistance mea-
sured at the site (Table 2).

4. Measurements of half-cell potential greater than
0.35 V were highly associated with chloride contents in
the vicinity of rebars greater than 0.65 kg/m® (1.11b/yd")
of concrete, and those less than 0.20 V with chloride
contents less than 0.65 kg/m® (Figure 1).

5. In spite of the presence of a membrane, 40 per-
cent of all installations examined had active rebar cor-
rosion over 25 percent or more of their deck surface
areas.

Chloride Concentration, kg/m3 concrete
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