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This report covers the second year of a 5-year observation study of con
tinuously reinforced concrete pavement construction in Mississippi. 
Measurements from the Desoto County and Jones County experimental 
projects constructed in 1961 and 1962 were continued. Their design fea
tures, data on end movement, crack width, and crack frequency, are 
presented and discussed. A preliminary review of the design and con
struction statistics and the statewide crack survey of all completed proj
ects was made. This review indicates that in Mississippi the pouring 
temperatures and the design average daily traffic are not the major factors 
influencing crack spacing. ;\fter the early years of service, age of the 
pavement does not appear to be an important factor in crack spacing. The 
failure investigations and repair procedures are also reported. Failures, 
which represent a very small and insignificant percentage of the total 
completed mileage, were studied so that their causes could be corrected 
in future projects. Repair procedures were observed in the hope that a 
standard maintenance procedure could be established at the end of the 
study. 

•THE DESOTO COUNTY EXPERIMENTAL PROJECT was constructed during the pe
riod from October 1960 to May 1961 in northwestern Mississippi and forms a part of 
Interstate 55, extending 5.3 miles southward from the Tennessee state line. This is a 
4-lane highway with a median. The two parallel pavements are 24 ft wide, each con
taining two 12 ft traffic lanes. The upper 6 in. of the subgrade was cement-treated and 
compacted. A sand-gravel base course, 13 to 14 in. thick, was placed on the subgrade 
and the upper 6 in. of the base course was cement-treated. Two pavement thicknesses, 
7 and 8 in., were used. The entire project consisted of 10 individual continuously re
inforced pavements, as shown in Figure la. Each of the pavements terminates at a 
bridge or at a conventional pavement. The characteristics of the 6 pavement types are 
given in Table 1 (10). 

The primary experimental feature of this pavement was the use of reinforced cast
in-place concrete piles as terminal anchorages to inhibit the seasonal longitudinal 
movements of the terminal ends of the pavement. Details of the pile anchorages are 
shown in Figure lb and le. In order to determine the effectiveness of various sizes 
of pile groups, various numbers of piles were used at terminal ends of pavement, as 
given in Table 1 (10). The secondary experimental feature was to compare the 3 com
binations of pavement thickness and steel percentage. The 4 sizes and spacings of 
transverse reinforcements are used for comparison also (10). 

From the various field measurement.c; ; it ~ppears that after 8 years of service, the 
effectiveness of using various numbers of cast-in-place concrete piles on the longi
tudinal movement of pavement is not statistically significant enough to identify any 
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Figure 1. Details of Desoto County experimental project (10): (a) plan of design 
variables; (b) typical detail of end of pavement; and (c) typical detail of end of pile 

anchorage (3, 4, or 5 piles in line) . 

TABLE 1 

PAVEMENT CHARACTERISTICS OF DESOTO COUNTY EXPERIMENTAL PROJECT 

Longitudinal Thickness Transverse Type Station Limits (in.) Reinforcement Reinforcement End Restraint 
(percent) 

1455+00-1506+64, 7 0.7 No. 4 bars at Asphalt pavement and 
west 24 in. no piles south, 

6 piles north 
II 1511+86-1579+68, 8 0.6 No. 4 bars at 8 piles south, 

west 24 in. 10 piles north 
III 1586+10-1667+88, 8 0.7 No. 3 bars at 10 piles both ends 

west 18 in. 
IV 1673+ 11-1720+67, 8 0.7 No. 4 bars at 10 piles both ends 

west 30 in. 
1725+89-1733+ 13 , 8 0.7 No. 4 bars at 10 piles both ends 

west 30 in. 
V 1456+60-1506+64, 8 0.7 No. 4 bars at 10 piles both ends 

east 36 in. 
VI 1511+86-1578+90, 8 0.7 No. 4 ba rs at 10 piles both ends 

east 24 in. 
1585+32-1667+88, 8 0.7 No. 4 bars at 10 piles both ends 

east 24 in. 
1673+11-1720+67, 8 0.7 No. 4 bars at 10 piles both ends 

east 24 in. 
1725+89-1733+13, 8 0.7 No. 4 bars at 10 piles south, 

east 24 in. jointed pavement 
and no piles north 
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differences. The pile restrained ends (Figs. 2 and 3) showed an annual movement of 1/4 to Ya in. after the first 3 years of service. It appears that cyclic action is occux
ring with a very slight increase in length added to the total length of pavement at the 
high point of each annual cycle. The same results were achieved in Illinois (5). Mea
surements taken in 1969 indicate that the piles were able to restrain the pavement 
movement to 1 in. or slightly higher after 8 years of service. A previous report (9) 
pointed out that the longitudinal movement does not proceed at a smooth rate from fiie 
end to some unmoving point in the interior. As the measurements do not continue to 
show the same occurrence, the consequence of this behavior cannot be assessed. In 
contrast, the 2 unrestrained ends have shown large annual movements. Figure 2 shows 
that in 1963 the movement was about 1 ~ in. from the southern end and about 1 in. 
from the northern end. The magnitude of the yearly cycle appears to be increasing. 
Measurements of the past 3 years show a movement of about 2 in. 

The measurement of surface width of the selected cracks in each test section was 
continued, and the average crack widths are shown in Figures 4 and 5. It is obvious 
that no significant difference exists among various types of pavement sections. This 
is probably because only 2 different percentages of longitudinal reinforcement were 
used (0.7 and 0.6 percent). However, it appears that the overall average crack width 
has increased with time and is also slightly higher than the measurements obtained in 
Illinois (2), Pennsylvania (8), and Maryland (4). 

The average crack spacing is shown in Figure 6. The different types of pavements 
showed a slight difference of average crack spacing after the first few years of service 
However, it appears to level off with time. To date, all types of pavement have an 
average crack spacing of about 5 ft. 

The Jones County experimental project was constructed during the period from 
January to April 1962 in southeastern Mississippi and forms and forms a part of 
Interstate 59 between Ji;llisville and Moselle with a length of 6. 77 miles. This is 
also a 4-lane highway with a median. The 2 parallel pavements are 24 ft wide, 
each containing two 12 ft traffic lanes. The upper 6 in. of the base course was 
cement-treated. The entire east pavement is reinforced with welded wire mesh, 
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Figure 2. Measurements of longitudinal movement of Type I pavement on west roadway in Desoto County. 
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Figure 3. Measurements of longitudinal movement of Type II pavement on west roadway in Desoto County. 
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overlapped 13 in. at the end of the 24-ft long mats. The west pavement is rein
forced with No. 6 deformed bars, 40 ft long, overlapped 15 in. The entire project 
consisted of 6 types of continuously reinforced pavements, as shown in the upper por
tion of Figure 7a. The characteristics of the 6 pavement types are given in Table 2 
(10) . The two ends of the pavements are restrained with lug anchors, 5 at one end and 
4 at the other. Typical details of the lug anchors are shown in Figure 7b, c, and d. 
Each concrete lug anchor extends the full width of the pavements and is cast monolith
ically with the concrete slab (10). 

The special experimental features of this project are the comparison of 3 percent
ages of reinforcing steel for each of the 2 reinforcement types and the use of lug 
anchors as means of end restraint (10) . 

From the various field measurements, it appears that after 7 years of service the 
lug anchors were not effective in stopping all movement and in preventing growth in 
length. However, by comparing Figure 8 with the unrestrained ends in the Desoto 
County project (Fig. 2), one can easily appreciate the function of the lug anchors in 
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TABLE 2 

PAVEMENT CHARACTERISTICS OF JONES COUNTY EXPERIMENTAL PROJECT 

Thickness Longitudinal Type of Transverse End Type Station Limitsa (in .) Reinforcement Longitudinal 
Reinforcement Restraint (percent) Reinforcement 

330+00-449+19, 8 0.5 No. 6 bars No. 4 bars at 4 lugs 
west 30 in. 

II 449+19-568+38, 8 0.6 No. 6 bars No. 4 bars at 
west 30 in. 

III 568+38-107+19, 8 0.7 No. 6 bars No. 4 bars at 5 lugs 
west 30 in. 

IV 330+00-449+19, 8 0.5 No. 5/0 wire No. 1 wire at 4 lugs 
east mesh 12 in. 

V 449+19-568+38, 8 0.6 No. 5/0 wire No. 1 wire at 
east mesh 12 in. 

VI 568+38-107+19, 8 0.7 No. 7/0 wire No. 00 wire 5 lugs 
east mesh at 12 in. 

aEquation: Station 650+00 equals station 71 +51 . 

reducing the degree of pavement movement. To date, the end movement is still re
strained to within 1 in. of its original position. 

Average crack widths of the different types of pavements are shown in Figures 9 
and 10. These graphs indicate that the wire mesh reinforced pavement has relatively 
larger cracks than the steel bar reinforced pavement. Because all the extra-wide 
cracks took place at the overlap, this can probably be attributed to the fact that the 
13-in. overlap of the mesh was not sufficient. The percentage of longitudinal. rein
forcement (0.5, 0.6, and 0.7 percent) caused almost no difference in the crack width, 
which is increasing with time. 
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Figure 8. Measurements of longitudinal movement of pavement on east roadway in Jones County. 
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As shown in Figures 11 and 12, the different types of pavements showed no signifi
cant difference in average crack spacing, which also appears to level off with time. 
To date, all types of pavements have an average crack spacing between 5 and 6 ft. 

SOME STATEWIDE DESIGN AND CONSTRUCTION STATISTICS 

From the research findings of the Desoto and Jones Counties experimental projects 
and the recommendations of the American Concrete Institute (1), Mississippi has grad
ually established its standard design criteria for continuously reinforced concrete 
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TABLE 3 

TYPES OF STANDARD STRUCTURE DESIGN 

Thickness 
Longitudinal Type of Transverse 

Type (in .) Reinforcement Longitudinal Reinforcement 
(percent) Reinforcement 

CRP-1 8 0.581 No. 5 bars No . 4 bars at 
at 6;/, in , 30 in. 

CRP-2 8 0 .611 No . 6 bars No. 4 bars at 
at 9 in. 30 in. 

CRP-3 8 0.581 No. 5/0 GA No. 1 GA wire 
wire at 3 in . at 12 in. 

pavement. As suggested by the American Concrete Institute (1) and according to the 
minimum criteria for federal-aid roads established by the Bur eau of Public Roads, 8 
in. uniform slab depth has been used for all projects. 

Three types of structure design were adopted as standard: CRP-1, CRP-2, and 
CRP-3 (Table 3). In order to comply with the recommendations of the American Con
crete Institute (1) and results from the Desoto and Jones projects, efforts were made 
for these 3 struc ture types to have a 0.6 percent longitudinal reinforcement. About 15 
projects were constructed using these 3 standards during 1962-63. Since then only 
type CRP-1 has been used. As shown in Figure 13, 49 projects have been completed 
to date. 

For longitudinal steel, 3 lap lengths, 15, 18%, and 20 in., were used in the past 8 
years. Presently, a 20-in. lap length is used as the standard. 

At the construction joint, longitudinal bars are required to extend a minimum length 
of 5 ft. No additional steel was ins talled at the construction joints on 5 projects built 
during 1962-63. Since then, No. 5 deformed bars, 5 ft long, placed at 61/a in., were 
used as additional steel following the recommendation of the Concrete Reinforcing 
Steel Institute. 

The same type lug anchors used in the Jones County experimental project (Fig. 7) 
were adopted as standard. For the first 5 years of practice, 5 lug anchors were used 
for bridge ends and 4 lug anchors for pavement ends. Since 1967, 4 lug anchors have 
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TABLE 4 

CRITERIA FOR SUBBASE AND DESIGN SOIL TREATMENT 
FOR 8-IN. CONTINUOUSLY REINFORCED CONCRETE 

PAVEMENTS ON 6-IN. CEMENT-TREATED BASE 

Subbruae and Design CBR CBR CBR CBR CBR CBR CBR 
Soil Treatment 1 2 3 4 5 6-10 11-15 

Subbase, In. fT 1 
Design soil, in. 8 

Subbase, in. 4 1 1 l l 
Design soil, in. 6 B G 6 6 

Subbasc, In. 14 9 7 6 4 I I 
Design soil, in . 0 0 0 0 0 0 0 

CBR 
16-20 

~ I 
Note: Design soil with CBR of five or less shall be lime or lime-cement treated, except where there 

are only a few short isolated sections in which case granular materjal may be substituted. 
According to past experiences, the boxed areas indicate preferred design criteria. The sub-
base mentioned here is actually an untreated portion of the base course. 

been used for both bridge and pavement ends because the continuing measurements 
from the Jones County experimental project do not indicate any difference in pavement 
movement between 4- and 5-lug anchor installation. 

Strength for the concrete is not specified. However, it is a general practice in the 
field that the concrete should provide a modulus of rupture of 525 to 550 psi at 7 days 
and 700 psi or more at 28 days when tested by the third-point method. For the 49 
completed projects, 6 brands of cement were used including 46 projects with Type I 
cement and 3 projects with Type II cement. Fine aggregate for the concrete varies 
from 30 to 34 percent. The water-cement ratio ranges from 0.650 to 0.720 and the 
slump from 1.5 to 2 in. 

Almost all of the 49 completed projects have soil-cement base and lime or lime
cement-treated subgrade. The present design procedures for base and subbase are 
based on CBR and traffic load. Mississippi law requires single axles not to exceed 
18,000 lb, tandem axles spaced 4 ft through 7 ft apart not to exceed 32,000 lb, and gross 
vehicle weights not to exceed 73,280 lb. The design criteria are given in Table 4. 

One of the major efforts of this research study is to compile design and construction 
statistics from all the completed projects and try to correlate them with the general 
performance of the pavements. To date the design and construction files are completed, 
and an attempt has been made to set up a system to collect pavement roughness data. 
This statewide pavement roughness survey is scheduled to begin during the early part 
of 1970. Once the pavement roughness information becomes available, the design and 
contruction statistics will be incorporated with it to make the performance analysis. 

In reviewing the construction statistics, an effort was made to determine if any re
lationship existed between crack spacing, pouring temperatures, and design average 
daily traffic. The crack survey is also a statewide effort. Ten percent of the total 
length from each project was picked at random for this purpose, but none of the ran
dom samples was near construction ends. Readings were taken from the edge of the 
roadway by visual observation. Any visible crack, large or small, was counted and 
recorded. Figure 14 shows that the pouring temperatures and the design average daily 
traffic do not appear to dominate the crack spacing, and this is in general agreement 
with the findings in most other states. It is also interesting to note that the age of the 
pavement, after a few years of service, is not an important factor influencing the crack 
spacing. Plans have been made, however, to pick individual projects in the future 
from different construction seasons for detailed analysis. 

It has been stated that the crack spacing on the Desoto County and Jones County ex
perimental projects averages from 5 to 6 ft, whereas Figure 14 indicates that the 
crack spacing of all other projects constructed afterward averaged about 3 to 5 ft. 
This difference is due to a different method of counting the cracks (6, 9). In the 2 
research projects, only those cracks extending all the way across the pavement were 
counted. On the other 47 projects, any visible cracks, large or small, were counted. 
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FAIL URE INVESTIGATIONS 

Failure investigation is also one of the major objectives of the research study. 
Various types of failures were studied, and the information obtained was submitted to 
all operating divisions and districts in the hope that the causes of the failures could be 
corrected in any future projects . For a proper perspective on the continuously rein
forced concrete pavement construction in Mississippi, it should be emphasized that the 
total length of these failures only constitutes a very small and insignificant percentage 
of the total mileage of continuously reinforced concrete pavements in the state. Re
ported hereafter are the failures that have been investigated since the s tudy was initiated . 

I- 55 Experimental Project in Desoto County 

Eight small surface deteriorating areas were found that did not appear to be related 
to design, construction, or traffic. Severe cracking is developing in the de teriorating 
area. This can be easily observed from the exudation of the whitish-colored s ubstanc e 
from these cracks during or after wet weather (Fig. 15). 

To study the cause of these surface deteriorating failures, pH and sulfate content 
tests have been conducted on water and soil samples taken from the roadside ditches 
and the immediate vicinity. On the concrete sample taken from the surface of the 
pavement, microscope and X-ray technique wer e used to study the sulfur content, wet 
quantitative analysis was made to determine the cement contellt, and petrographic 
examination was made to study the aggregate reactivity. Results from these tests 
and examinations provided no substantial clues to explain the surface deterioration. 
It is felt that another approach should be employed to study the cause of these sur
face failures. At this time, the detailed procedure remains to be determined. 

I-59 Experimental Project in Jones County 

The southbound lane with the bar rein-
forcement is performing verywell. How
ever, on the northbound lane with smooth 
mesh reinforcement, 10 repairs have been 
made on extra-wide cracks that spalled 
badly. Four more of these extra-wide 
cracks (Fig. 16) are scheduled to be re
paired in the future. All of these cracks 
occurr ed at the laps of the wire mesh, be
cause of insufficient lap of 13 in. The 13-

Figure 15. Exudation of whitish-colored substance 
from cracks around deteriorating area on 1-55 in 

Desoto County. Figure 16. Extra-wide cracks on 1-59 in Jones County. 



Figure 17. Typical failure on 1-20 in Warren County. 
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Figure 18. Cores taken in failure area on 1-20 in 
Warren County. 

in. overlap was one of the experimental features. Both the Bureau of Public Roads 
and the Mississippi State Highway Department wanted to determine whether the 13-in. 
overlap was sufficient. 

I-20 in Warren County 

Four failures took place between closely spaced transverse cracks but are not re
lated to cuts, fills, transitions, profile, or terrain (Fig. 17). Ten other locations 
have been spotted where failures may occur. Pavement coring investigation disclosed 
inferior honeycombed concrete or hollow spaces in the lower half and no bond with the 
steel (Fig. 18). 

During paving operation, the placement spreader frequently left void areas of about 
a square yard or more at random locations (Fig. 19). Concrete flowed into these void 
areas from the finishing screed that carried a load of concrete of inferior quality. It 
appears that these construction faults are the cause of failures on this job. To prove 
the point, plans have been made to watch several new paving jobs. Void areas will be 
located and watched. Coring investigation will be made if necessary. 

I- 55 in Madison County 

By mistake the wire-mesh overlap was increased to 46-54 in. instead of the de-
signed 28 in. at every first lap ahead of the construction joint. The Concrete Rein

forcing Steel Institute recommended in
creasing construction joint steel by one 
third. But, in this job, extra steel bars 

Figure 19. Void area left by placement spreader 
during paving operation. 

5 ft long, which doubled the reinforce
ment, were used across all construction 
joints to hold them tight. However, this 
was not effective because the joints opened 
up, admitting water. The steel was 
rusted badly 4 to 6 in. on each side of the 
joint. 

To date, 11 failures (Fig. 20) have been 
experienced ahead of these construction 
joints in the direction of paving. Coring 
investigations show sound concrete in 
failed areas, but loss of bond with the 
steel occurred, probably because of over
stress. However, the exact cause re
mains to be determined as the research 
develops. At present mesh reinforcement 
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Figure 20. Typical failure on 1-55 in Madison County. Figure 21. Defective area on 1-59 in Pearl River 
County. 

has been discontinued as an alternate in continuously reinforced concrete pave
ments. 

1-59 in Pearl River County 

Eight small deflective areas were found where cracking, crumbling, and distingra
tion of concrete pavement took place (Fig. 21). Tapping the pavement at these areas 
with a hammer produced a hollow sound. Coring investigation disclosed that the top 
2 in. of concrete was dense and solid, while the rest of the material down to the soil 
cement base crumbled readily. It is possible that these circular failures were due to 
the use of some dry and harsh or improperly mixed batches that should have been 
discarded. 

US-82 in Leflore County 

One failure was found on the east side of the construction joint, which divides 2 
construction periods. Paving east of the joint began 5 months after paving west of the 
joint was completed. The failure, at a 30 deg angle across the entire project, is found 
on top of the lapped splices (Fig. 22). A few cores taken at random within the failure 
spot show an excellent quality of concrete but were broken at the middle where the steel 
is located. 

A close observation, made during the repair operation, indicated that the failure 
was not caused by construction and that the concrete was in good condition. Presence 

of the failure, which coincided with the 
lapped splices, suggested that it may be 
due to, at least in part, the very high ten-

·, -
1 

Figure 22. Failure on top of lapped splices on US-82 
in Leflore County . 

sile stresses in the steel ahead of the con
struction joint that caused a decrease in 
bond at the splice where the concrete was 
poured almost 5 months later. It is pos
sible that the serious slab separation at 
the failure spot was preceded or accom
panied by progressive reduction in bond 
between the closely spaced cracks. 

I- 55 in Carroll County 

Serious pavement distortion occurred 
causing void spaces between pavement 
and subgrade. Many transverse and di
agonal cracks developed (Figs. 23 and 24). 



.. 
Figure 23. Transverse and diagonal cracks on 1-55 in 

Carroll County. 
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Figure 24. Void spaces of 2.5 in . between pavement 
and subgrade on 1-55 in Carroll County . 

The major reason for such pavement dis
tortion was attributed to the fact that 
water-bearing sand and silt strata existed 
within a highly expansive zilpha clay area. 
Because of the transverse and diagonal 
cracks in the pavement and void spaces 
under the pavement, serious failures 
could have occurred when loads were ap
plied. Therefore, recommendation was 
made that all the void spaces be filled be
fore the highway was opened to traffic. 

I-20 in Hinds County 

One failure spot was found on a fill 
section of this pavement that was constructed in 1967 (Fig. 25). Field investigation 
indicated that the failure was caused by a slight settlement of the embankment. 

1-55 in Copiah County 

One blowup type of failure took place on this section of pavement that was con
structed in 1966 (Fig. 26). During paving 
operation, the machine broke down for 

Figure 25. Failure caused by embankment settlement 
on 1-20 in Hinds County. 

30 min at this spot during the hot midday 
October weather. No construction joint 
was made while the paving machine was 
being repaired. From the inferior con
crete that was found at the failure spot, 
it is evident that the delay of construction 
without a construction joint caused a weak 
spot that failed when high stresses de
veloped. 

REP AIR OBSERVATIONS 

No special efforts have been made to 
recommend repair procedures at this 
stage of the research study. It is felt that 
giving the district offices complete free
dom in making repairs will help to 
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accumulate the experience of the district 
and project offices, which should be very 
h o."""",in.;r,l .;, ... ..-.1"'14-f"ll ... l.;,-,1 ... ..:n.rv n. ,.. 4- ,.. . ... l .--,,. .•. 1 • • •• • : .. 
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tenance procedure. However, detailed 
observations are being made of various 
repair methods used bydifferent districts. 
Specific recommendations will be made 
at the end of the study. The following dis
cussion concerns the repairs that have 
been observed to date. 

One district in south Mississippi, on 
pavement with mesh reinforcement where 
extra-wide cracks occurred at the laps of 
the wire sheets, made repairs by first 
making 2 saw cuts 30 to 50 in. apart with 
the failure in the center. The cuts were 
1 in. deep after which a jackhammer was 
used to remove the concrete down to the 
reinforcement. After the concrete was 
removed and the area brushed clean, 1h 
in. reinforcing bars, 24 in. long, were 
placed and welded to the mats (Fig. 27). 
Following the welding, the entire repair 
zone, concrete and steel, was coated with 
epoxy glue (E-Poxtite Binder, Code 
2385-B). Mixing of concrete was accom
plished at thejobsite byusing high-early-

Figure 27 . Patch ready for replacing concrete on 1-59 
in Jones County . 

\. 
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Figure 26. Failure on 1-55 in Copiah County. 

Figure 28 . Complete patch 5 years after repair on 
1-59 in Jones County . 



strength cement. A vibrator was used to 
ensure good placement, and the usual 
finishing practices were followed. The 
fresh concrete was covered by wet burlap 
while curing. Ten locations were re
paired in this manner in 1962, and they 
still look good (Fig. 28). 

On the same section of pavement, 
another repair procedure was tried on 4 
locations in the early part of 1967. A 
narrow strip of concrete about 18 in. with 
the extra-wide crack in the center was 
removed down to the treated base. The 
continuity of the reinforcement was broken 
by removal of the rusted steel (Fig. 29), 
and 31/4-in. wood filler was installed to 
function as an expansion joint (Fig. 30). 
These procedures are against the theory 
of continuously reinforced concrete pave
ment and failure is expected again. Fig
ure 31 shows the pavement 8 months after 
the repair and partially confirms the ex
pectations. 

One district in central Mississippi 
made repairs on pavement with mesh re
inforcement where failures occurred 
ahead of the construction joints in direc
tion of paving by removing a minimum of 
7 ft of pavement ahead of the construction 
joint for full lane width. The concrete 
was removed by using a jackhammer first 
to the depth of the steel reinforcing mesh. 
Then the steel was cut at the center of the 
patch to give access for the jackhammer 
to remove the lower half of the pavement. 
This was a slow process, requiring care 
to prevent damage to the steel and the 
cement-treated base. The extra steel 

Figure 30. Expansion joint installed on 1-59 in Jones 
County. 
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Figure 29. Rusted steel removed from extra-wide 
cracks on 1-59 in Jones County. 

Figure 31 . Eight months after repair on 1-59 in Jones 
County. 
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Figure 32. Patch ready for replacing concrete on 1-55 
in Madison County. 

_.,...., . ... .....__,. 

Figure 33. Patch poured in afternoon 8 months 
after repair on 1-55 in Madison County. 

bars at the construction joint were removed, except at one joint, where they were left 
in as a further experiment. To date, no difference in the performance of these repairs 
has been observed. The reinforcing mesh was brushed clean and placed back, and %
in. reinforcing bars, 30 in. long, were placed across the mesh and tied to the mats 
(Fig. 32). Ready-mixed concrete, containing 6.5 sacks of cement per cubic yard, was 
ordered from a local batch plant for all patch jobs. A vibrator was used to ensure 
good placement, and the usual finishing practices were followed. Six repair operations 
were made in this manner in April 1967. Five poured in the afternoon still look good 
(Fig. 33), but the one poured in the morning failed completely (Fig. 34). 

Failures that occurred in north Mississippi at the beginning of a new section on the 
first lapped splices (constructed 5 months later than the connected section) were re
paired with bar mat reinforcement as follows. 

Two saw cuts, 4 ft and 23 ft 3 in. extending eastward from the construction joint, 
were made across the pavement to include the entire failure spot. Between these 2 
saw cuts, the pavement was cut into large pieces with sizes varying from 3 by 5 by 
10 ft. Each piece was lifted up by hydraulic crane for inspection to explore the cause 
of failure (Fig. 35). 

After the large pieces of concrete were lifted out, a jackhammer was used to re
move the remainder of the concrete, and the area was brushed clean. At the saw cut 
4 ft from the construction joint, it was found that the bond was loose and might cause 
failure in the future. Therefore, the decision was made to remove the remainder of 

Figure 34. Patch poured in morning 8 months after 
repair on 1-55 in Madison County . 

Figure 35 . Investigation during repair on US-82 in 
Leflore County. 



TABLE 5 

TEMPERATURE AND MEASUREMENTS OF 
PATCH OPENING BETWEEN TWO ENDS ON US- 82 

IN LEFLORE COUNTY 

Opening Between 

Time Temperature Two Ends 
(deg F) 

Feet Inches 

8:30 a. m , 72 23 3 
1:20 p. m . 85 23 2"./, 
2:20 p. m . 87 23 2'/, 
3:20 p. m . 90 23 2 
4:20 p. m. 90 23 115/10 
4:55 p , m . 90 23 l 1

5
/ 16 
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Figure 36. Complete patch 3 months after repair on 
US-82 in Leflore County. 

the pavement all the way to the construc-
tion joint. On the next morning, the en-
tire area was again brushed clean, and 
No. 5 deformed bars were placed as longitudinal reinforcement with sufficient length 
to provide a 20 in. overlap at both ends. The steel was welded at the 2 ends of the lap 
for a length of 3 ft. No. 4 transverse bars were placed on chairs and tied to the longi
tudinal bars in accordance with the pattern of the original bar mats. At 1 p.m. it was 
found that the steel buckled about 1 in. from its normal position. The steel was then 
relieved at the east end. The length between the 2 ends were measured at different 
times during the day (May 30, 1968); results of these measurements and the corre
sponding temperatures are given in Table 5. The steel was welded back about 5 p. m. 
because the measurements indicated no change at 4:20 p.m. and 4:55 p.m. The fact 
that the steel buckled during the hottest part of the day seems to be one of the expla
nations for the failure that occurred at the previously mentioned repair job poured in 
the morning. The fresh concrete apparently was not strong enough to overcome the 
tremendous buckling force caused by the expansion of the 2 ends. 

Before pouring the concrete, the 2 ends were coated with epoxy glue. At 6 p.m. 
class AA ready-mixed concrete was ordered from a local batch plant for the repair. 
Vibrators were used to ensure good placement. The fresh concrete was covered by 
wet burlap while curing, and the existing pavement, from both ends , was kept wet to 
a distance of 100 ft during the curing period. The compressive strength of the fresh 
concrete was 5,359 psi at the end of the third day. The section was repaired on May 
29-30, 1968, and opened to traffic on June 3, 1968. To date, it is still in excellent 
condition (Fig. 36). 
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