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CONTINUOQUSLY REINFORCED CONCRETE PAVEMENT:
WELDED BAR MAT REINFORCEMENT

This report hasbeenpreparedinanswer to arequest from D. E. Jones,
Acting Division Engineer, Bureau of Public Roads to H. E. Stafseth, State
Highway Director, dated March 19, 1969.

Four sections.of I 75 in the Detroit area were selected for this study;
three sections constructed with welded deformed bar mat reinforcing and
one section with welded deformed wire mat reinforcing., The wire rein-
forced section was included inorder to compare the performance of the two
reinforcement types.

Project and construction information pertaining to each test section
are summarized in Table 1. All sections consist of a 9-in, uniform con-
crete slab witha steel percentage of 0.7. Sections 1 and 2 consist of three
12-ft lanes in each roadway, whereas Sections 3 and 4 have four 12-ft lanes
in each roadway.

To obtain quantitative data on crack spacing and surface crack width,
eight sub-sections of the outside traffic lane, each 1000 ft long, were selec-
ted for measurements. Since itwas necessary toclose these arcas totraf-
fic while performing the measurements, the areas were selected such that
interference with traffic would he minimum, The areas selected were void
of end-of-pour joints and of exit or entrance ramps. The location of the
sub-sections within each section were as follows:

o . Location
Section No. Sub-Section No. (Station to Station) Roadway

1 1 563-573 northbound
2 645-655 northbound
3 K71-581 southbound

2 4 872-882 northbound
5 933-943 northbound
6 869-879 southbound

3 7 1125-1135 northbound

4 8 1158-1168 northbhound




Transversge cracks in continuously reinforced concrete pavements are
of an erratic nature. For example, some cracks in the traffic lane extend
across the full lane width, some originate at either lane edge, and either
terminate, join other cracks, or divide intotwo cracks before reaching the
opposite edge, and some originate and end without reaching either lane edge.
Therefore, in order to determine the crack spacing in this type of pave-
ment it is necessary to define which type of crack is to be counted. In this
study, any transverse crack greater thansix feet inlength (half-lane width)
regardless of where it originated or ended was counted as a full lane-width
crack,

In each sub-section, approximately ten percentof the cracks were ran-
domly selected for surface crack width measurements. These measure-
ments were taken with an optical scale microscope capable of measuring
to 0.001 in. Since the actual crack width at the surface is affected by the
degree of localized surface spalling at the crack, a one foot length of crack
was selected near the pavement edge for each crack, and three surface
crack width measurements were taken within this one foot length. The
smallest measurement was selected ag being the most representative of the
actual slab separation near the surface and was uged in plofting the crack~
width frequency distributions. These valueswould thenbe smaller thanthe
width of the crack at the surface which includes the spalling effect, and
greater than the width of crack at the depth of the reinforcing steel.

Histograms of crack spacing and surface crack widths for the four sam-
ple sections are shown in Figures 1 through 4. With the exception of Sec-
tion 2, (sub-sections 4, 5, and 6) the mean crack spacing and crack spacing
distributions of the remaining twobar mat reinforced sectionsand thewire
mesh reinforced sectionare essentially the same. The bar mat reinforced
section 2 had a mean crack spacing of 4.1 ft as opposed to an average of
6. 0 ft for the other three sections. Moreover, it canbe seenfrom Figure 2
that the crack spacing distribution is significantly different than the other
section, in that about 77 percent of the crack spacings are less than six feet
and about 1 percent are greater than ten feet, Since crack development in
a continuougly reinforced concrete pavement is primarily a function of the
temperature gradient and initial concrete curing conditions to which it is
subjected, the greater number of cracks inthe Section 2 sample, which was
congtructed in late summer, reflects the more severe temperature envi-
ronment.

No significant differences can be attributed to any of the four sample
sections with respect to surface crack widths, The average crack widths




of these sections ranged from 0. 014 to 0. 017 in., with no crack widths ex-
~ceeding 0,040 in., and with about 55 to 72 percent of the crackwidthsbeing
less than 0,020 inches.

In addition, an ingpection of the entire length of all four sections was
made. No unusual crack spacing intervals were noted nor was there any
evidence of excessive crack widths. It should be pointed out that in both
Sections 1 and 2, there have been failures in the two outside lanes in var-
ious areas. These failures were the result of malfunction of equipment and
related congtruction problems at the time of placement. In no case has
therebeen any evidence that the pavement reinforcement contributed to any
of these failures.

On the basis of the data presented, and the present condition and age

of this pavement, there isno indication that the method of fabrication of the
bar mat reinforcement has any effect on the pavement performance.
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Figure 1. Frequency distribution of crack spacing and surface crack widths
in 3-1/2 year old pavement (Bar Mat Reinforcement).
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Figure 2. Frequency distributionof crack spacing and surface crackwidths
in 2-1/2 year old pavement (Bar Mat Reinforcement).
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Figure 3. Frequency distributionof ¢rack spacing and surface crack widths
in 2-1/2 year old pavement (Bar Mat Reinforcement).
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Figure 4. Frequency distribution of crack spacing and surface crackwidths

in 2-1/2 year old pavement (Wire Mat Reinforcement).
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