
A 10-Year Report on Performance of Bonded 
Concrete Re surf acings 

ROY W. GILLETTE, Manager, Personnel Training, Portland Cement Association 

Approximately 15 small and large bonded concrete overlay projects 
constructed over the past 10 years on both highway and airfield pave
ments are described. Because techniques of constructing these 
projects have been amply covered previously, only performance of 
the overlays under ordinary usage is considered. • 

The performance of seven projects was surveyed in 1961. The 
survey method is outlined and information determined in the 1961 
survey and in one made in 1964 of these and eight additional projects 
is given. Results are tabulated of tests of core samples and bond 
interface. Some areas of distress and of bond loss are pictured. 
Causes of bond loss and its effect on the performance of the overlay 
are discussed. Good bond must be the primary goal, but a loss of 
bond does not appear to impede the performance of a bonded concrete 
overlay in long-term continuous use. 

•THE TECHNIQUE of resurfacing concrete with concrete was attempted as far back as 
1910, and a bond was developed that was in existence over 30 years later. Additional 
early projects and later projects establish the fact that a permanent bond can be ob-

·ned when a new layer of concrete is placed on a previously existing layer of concrete . 
. ,e parameters to be determined for bonded resurfacing were as follows: 

1. What surface preparation, if any, must be done to the existing surface? 
2. Is acid etching beneficial? 
3. Should some type of bonding grout be used? 
4. What specifications should be considered for the new concrete? 
5. Would any special placing procedures be necessary? 

These questions were investigated and published by Felt (1, 2). The publications 
cover both laboratory and field investigations of numerous projects where new concrete 
was bonded to old concrete using a portland cement grout and certain preparatory tech
niques. Two articles by Westall (3, 4) give complete details concerning the procedures 
for designing and constructing a bonded concrete resurfacing. Reports on specific proj
ects were published by Purinton ( 5) and the U. S. Ar my Corps of Engineers ( 6) . Design 
and construction criteria were covered by Hutchinson and Wathen (7) at the 1961 ASCE 
Convention. In 1962, the author presented a paper (8) on the performance of several 
small and large concrete resurfacing projects constructed before 1962. 

The purpose of the present paper is to provide an up-to-date report on the perform
ance of these projects and others constructed since 1961 and on the new knowledge that 
has been gained. Design and construction techniques will not be covered here since 
they have been amply described in numerous other papers and reports. 

REVIEW OF LABORATORY RESEARCH 

In the early 1950's, a comprehensive study was undertaken at the Research and De
velopment Laboratories of the Portland Cement Association under the direction of the 
late Earl J. Felt (];, ~). These studies established a procedure for obtaining good bond 
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TABLE 5 

SUMMARY OF BOND STRENGTHS OF CORES REMOVED FROM PROJECTS IN SERVICEa 

Resurfacing statistics 
Approx. 

Surface Project Name Nominal Core Bond Year Base 
Preparationb Date Reason Thickness strengths Constructed 

(in.) (psi) 

Bunker Hill AFB, 1959 
Strengthen and correct 

3 
750 1943 3, 4, Ind. surface irregularities . 627 

Standiford Field, 1959 Strengthen and improve 
4 

343 
1944 3, 4, 5 Louisville, Ky . grade. 321 

Glenview NAS, Ill. 1961 Strengthen and 
6 

468 
1943 3, 4, 

(Phase I) repair. 224 4, 5 

Glenview NAS, lll . 1963 
strengthen and 

5 No cores tested 1943 3, 4, (Phase II) repair. 

Randolph AFB , 1960 Improve surface smooth- 21/, No cores obtained 1944 5, 6 Texas ness. 

Ft. Campbell Army Air 1957 Repair construction 2 468 
1957 3, 4, Base, Ky. deficiency. 525 

Selfridge AFB, 1956 Correct surface irregu- No cores obtained 1929 
3, 4, 5 Mich. larities. 1942 

Sections of P ennsylvania 1954 Correct surface irregu- 1/2, 1, 2 No cores obtainedc 1940 3, 4, Turnpike, Pa. larities. 

Andrews AFB, 1961 Improve surface smooth- 2 No cores testedd 1941 4, 5, 6 Md . ness. 

Kellogg Field, 1962 Correct surface irregu- 2 
312 

1939 3, 4, Battle Creek, Mich , larities. 460 

Detroit Metropolitan 1963 Correct surface irregu- 406 mid-1930's 
3, 4, 5 Airport, Mich . larities. 320 1941 

Sections of Ohio 1955 Correct construction 
3-6 No cores testede 1955 3, 4, 5 Turnpike deficiencies. 

8Corcs d rilled durin[{ sUJmnec of 1964. 
bNu:r.bers signify the followinc: 1 = broom cleaned, 2 bl.own clean wit;h compressed air, 3 = scarified or other SLJ.rface removal, 

l1- "' dampened, 5 ac i d etched, and 6 "' sandblasted. 
csee Fir;urc 6. 
dsec rie;ure 7 • 
.;;see Fit;Urc 8. 

between old and new concrete. Although the laboratory studies indicated that a better 
bond is obtained on a dry surface, large projects indicate that a damp (but not wet) sur
face, free of standing water , gives better construction control. A damp surface brings 
the old surface closer to the temperature of the plastic concrete, prevents rapid drying 
of the bonding grout, and prevents rapid hydration of the cement in the resurfacing 
(Tables 1, 2, and 3). In addition it was found that the base surface must be sound and 
that all loose or unsound conc1°ete must be r emoved. There are a number of methods 
which can be used to remove unsound material (Table 3). 

Other variables to consider were whether acid etching of the prepared sound s urface 
was desirable, if a bonding grout is needed, and whether the method of concrete place
ment had an effect on the degree of bond (Tables 1, 2, a nd 3). A decision was tentative
ly made that a bond strength of 200 psi or higher indicated adequate bond between the 
old and new concrete (Tables 1, 4, a nd 5). 

CONSTRUCTION TECHNIQUE 

Small and large bonded resurfacing projects over the past 10 years have resulted in 
the determination and accepta nce of specifications for obtaining a good bond. Contrac
tors have learned that a dampened base pavement is easier to work with t han a dry one, 
especially in summer. 

As reported by Westall , Purinton, Hutchinson and Wathen, a nd Adams (9) , the fol
lowing t echniques have been used as a construction s equence for bonded res urfacing 
projects: 

1 . Prepare surface: scarification and acid etching, sandblasting and a cid etching, or 
acid etching only ; 
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2 . Place forms; 
3. Dampen base concrete and place bonding grout; 
4. Place-finish- cure concrete resurfacing; and 
5. Form and/ or saw and seal joints. 

A proper understanding of each step is necessary to insure optimum results. As point
ed out by Felt, the base concrete must be brushed and flushed after acid etching to in
sure a clean surface free of residue and loose particles. The base concrete must be 
damp but free of standing water. The grout should have a thick paint-like consistency 
so it can easily be broomed into the surface. The presence of free water on the pave
ment surface, or a thin grout with excess water from the resurfacing concrete, could 
lead to a weak mortar layer at the bond interface. 

Proper placement of the resurfacing concrete must include adequate consolidation, 
finishing, and curing, along with a satisfactory method of joint construction. It is im
portant to match joints in the base pavement. 

EARLY PROJECTS 

Felt's paper (1) reported that shear tests on cores from older projects showed vary
ing bond strengths (Table 4). Most of these projects were constructed to correct some 
surface distress in old non-air-entrained portland cement concrete due to scaling or 
weathering. It is noteworthy that only the projects after 1950 had any intense prepara
tion for bonding. The majority of projects before 19 50 included only sweeping or wash
ing the base concrete; not all had bondi11g grout applied (Table 4). Of the 37 cores 
taken, 26 (70 percent) show bond strengths of 200 psi or more and only six show no bond 
at all. A safe assumption is that once bond is established it will endure, as was the 
case for Market Street in Savannah, Mo. 

RECENT PROJECTS 

The majority of these projects have been constructed since 1954. The first of the 
~ .. ,aller projects and most of the larger projects will be discussed. These are projects 
where a definite effort was made to obtain a bond between the old and new concrete; all 
are on highway or airport pavements. 

Some of the projects were surveyed in 1960-61 and again in 1964. The 1960-61 sur
vey (8) consisted of a complete visual inspection; all cracks, spalls, and scaled areas, 
if any, were mapped. In addition, a careful sounding of the pavement surface along 
joints and reflective cracks was made with a steel rod to determine areas of bond fail
ure. Wherever a hollow sounding area was located, additional soundings were made to 
determine the extent of bond loss and this area was plotted on the plan of the pavement. 
Cores taken from these areas substantiated the fact that a loss of bond existed. In ad
dition to soundings, close surveillance was made of any surface irregularities and these 
areas were also plotted. 

Bonded resurfacing projects at the following locations were surveyed in 1960-61: 
Bunker Hill Air Force Base, Ind.; Standiford Field, Louisville, Ky.; Ft. Campbell 
Army Air Base, Ky.; Selfridge Air Force Base, Mich.; Little Rock Air Force Base, 
Ark.; section of Pennsylvania Turnpike; and US 34 near West Burlington, Iowa. In 
1964 a follow-up survey was made of bonded resurfacing projects at the following loca
tions: Bunker Hill Air Force Base, Ind.; Standiford Field, Louisville, Ky.; Glenview 
Naval Air Station, Ill. (Phase I in 1961 and Phase II in 1963); Randolph Air Force Base, 
Tex.; Ft. Campbell Army Air Base, Ky.; Selfridge Air Force Base, Mich.; section of 
Pennsylvania Turnpike; Andrews Air Force Base, Md.; Kellogg Field, Battle Creek, 
Mich. ; Detroit Metropolitan Airport, Mich. ; and sections of Ohio Turnpike. 

The 1964 survey, when possible, consisted of a complete visual survey of the pave
ment, including random soundings along joints and reflective cracks and also in the 
center of slabs. Since the 1960 survey established that small unbonded areas can be 
expected along joints, this survey was not specifically oriented toward discovering un
bonded areas. The primary purpose was to observe the performance of the pavements 
where bond loss has occurred. The old survey sheets were examined and soundings 
were taken to determine if unbonded areas had increased in size, spalling had occurred, 

other distress could be seen. 
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Figure 1. Coring operations . 

Figure 2. LaboraLory jig for shearing cores . 
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In addition to the visual survey and the random soundings, two 4-in. diameter core:; 
were taken (Fig. 1) from each project where it was possible to do so. In addition, 
several 2-in. diameter cores were taken at random to verify the existence of bond wher
ever a solid area was indicated by sounding. 

The 4-in. diameter cores were taken to the Portland Cement Association's Research 
and Development Laboratories where they were placed in a special jig and sheared at 
the bond interface (Fig. 2). All cores fractured in the old base concrete indicating an 
excellent bond (Figs. 3 and 4, Table 5). The 2-in. cores indicated a satisfactory bond 
although they were not sheared in the laboratory. Several 4-in. cores were taken in 
unbonded areas to try to determine the reason for the loss of bond. 

Since each project differed in some respects, such as in thickness, area, or surface 
preparation each project surveyed in 1964 is discussed individually in the Appendix. 

CONCLUSIONS 

Bonded concrete resurfacing has performed in an excellent manner as a means of 
strengthening old concrete pavement, providing a new smooth surface, repairing sur
faces which have pop-outs , or repairing and patching spalls, scaled areas, etc. 

Since adequate bond can be obtained with normal construction equipment and materi
als, chemical adhesives are not necessary. Cores obtained from projects using various 
methods of surface preparation indicate that a bond strength of 200 psi is adequate and 
that when such bond is obtained, it will endure. 

Evidence shows that wherever loss of bond occurs, it probably developed soon after 
construction; little or no growth in the loss of bond area occurs over a period of time 
and under traffic. A few unbonded areas, especially at corners, show evidence of need
ing removal and replacement in the future. Certain information has been accumulated 
which is common to practically every project. Here, in brief, are some of the findings. 

1. It is essential to follow the recommended techniques and construction sequence 
to assure a successful project; 

2. Thin watery grout or free water left standing on the surface of the base pavemt 
tends to weaken the bond; 

3. An adequate bond strength can be obtained, using the techniques outlined by 
Westall (3, 4). When such bond is obtained, shear tests cause a break in the base pave
ment in practically every core tested (Fig. 4); 

4. Some loss of bond was found on practically every project with most areas being 
small in size along longitudinal construction joints; 

5. Loss of bond areas can only be found by sounding the pavement and show little or 
no deterioration; 

6. No distress was observed along longitudinal construction joints which could be 
attributed to lack of load iransfer; 

7. Joints in the base pavement will reflect through the resurfacing and should be 
matched whenever possible; and 

8. Cracks in the base pavement will also reflect through the resurfacing in most 
cases. 

The evidence gathered shows that adequate performance can be expected regardless 
of the thickness of the resurfacing and the type and frequency of traffic. 
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Appendix 

PROJECTS SURVEYED IN 1964 

Bunker Hill Air Force Base Ind. 

Type of pavement: aircraft parking apron 
Date of construction: summer 1959 
Date of survey: summer 1960 and spring 1964 
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This 48, 000-sq yd, 3-in. resurfacing was placed on an 8-in. World War II concrete 
pavement. The 3-in. bonded resurfacing was chosen as a means of correcting surface 
irregularities, mostly pop-outs, and to add additional strength to the parking area to 
facilitate the parking of heavier aircraft. For three years , fighter-type aircraft used 
the resurfaced area for parking and for the past year it has been used for parking by 
much heavier aircraft, including the C-135, C-130, and C-133. 

The survey conducted in 1960 indicated that loss-of-bond areas were small and rather 
localized at the edge of certain longitudinal construction joints. Very few loose areas 
were found along transverse joints. One fairly large area approximately 100 sq ft in 
the center of the slab was located. At this time, no surface evidence of the loss-of
bond areas could be seen. There were a few longitudinal cracks developing where 
joints were not constructed over joints in the base pavement. The entire resurfaced 
area was rated excellent . 

In 1962, the Ohio River Division Laboratories of the Corps of Engineers conducted 
a thorough visual and sounding survey (10) of the resurfaced area and reached the fol-
lowing conclusions: -

'r h e re has been a slii:;ht inc r e ase in t he nurnber of slabs s howing l oss 
of bond and spalli ng on the thin bond ed overlay on the ADC apron , 
but this deterioration has not been e xcessive . The t h i n bonded 
overlay continues to be in ex cellent condition and in full opera
t i onal us e . Most of the increase o f t h e unbonded areas in t he thin 
bonded overlay has occurred along the joint abutting the box d1'a i ns . 

The 1964 survey indicated a small increase in the number of small spalls along the 
box drains. Random sounding with a rod showed no increase in size of the unbonded 
areas and no surface indication of the unbonded areas was evident. The paveme nt is in 
excellent condition. Two 4-in. diameter cores were taken at random locations (Table 
5, Fig . 5). One 4-in. core was taken in the large unbonded area, mentioned earlier, 
and the apparent cause of bond failure was due to a ¼ -in. layer of grout that had ap
parently dried before the placement of the new concrete. 

Standiford Field . Louisville, Ky. 

Type of pavement: end of runway 
Date of construction: summer 1959 
Date of surveys: summe r 1960 and spring 1964 

This was the first major project constructed at a civil airport and was one of the 
thickest resurfacings constructed using the acid etch, bonding grout technique. The 
resurfacing was 4 in. in thickness and consisted of 8, 300 sq yd at the end of a primary 
runway. The 4-in. resurfacing was placed on a 6-in. resurfacing constructed in 1944 
on an old 9-6-6-9-in. concrete base pavement (Fig. 5). This 4-in. resurfacing was 

Figure 5 . Four - inch cores taken at Bunker Hill Air Foi'Ce Base, Ind . ; S LancJ.ifon, l"ie ld, 
Lonisvi l le, Ky . ; Fort Campbell Anny Air Base, Ky.; and Glem0 ieH I<faval Air SLaLion, Ill. 
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constructed to strengthen the base pavement, correct surface irregularities and to in
sure a proper grade for the runway end since a bituminous overlay was to be placed in 
the interior of the runway. 

The 1960 survey indicated that 35 to 40 percent of the slabs in the resurfacing had 
small unbonded areas along joints and at corners. In practically every case, the un
bonded areas were 1 sq ft or less in area and were more numerous along certain longi
tudinal construction joints and in one lane. At this time, the pavement had been in serv
ice for 1 year and there was no surface indication of the unbonded areas. 

In 1962, the Ohio River Division Laboratories of the Corps of Engineers conducted 
a survey (11) which was similar to the one the author conducted in 1960 but much more 
comprehensive. The conclusions were as follows: 

1. The 4-in. portland cement concrete overlay pavement at the north 
end, 19, of the N-S Runway is in excellent condition. 

2. No appreciable deterioration of the overlay pavement has occurred 
since 1960 under traffic by commercial aircraft. 

3, The small areas where the overlay is unbonded near the slab joints 
and corners have produced no appreciable effects on the surface 
of the pavement. 

4. Based on performance at Standiford Field, the placing of thin 
bonded overlays for improved surfacing of concrete pavements 
appears to be good construction practice. 

The 1964 survey confirmed the Corps of Engineers' report that an increase in un
bonded areas exists but there is no surface indication of the loss-of-bond areas. A few 
corners do show hairline cracks but the pavement is intact. Approximately five un
bonded corners show evidence of additional cracking and it is anticipated that small re
pairs will be necessary in the future. 

The present condition of the pavement is excellent and it is performing well under the 
{ ·affic of commercial jets (707's and DC-8's), Electras, DC-7's and other commercial 

,1rcraft. 

Glenview Naval Air station, Ill. (Phase 11) 

Type of pavement: aircraft parking apron 
Date of construction: summer 1961 
Date of surveys: fall 1963 and summer 1964 

In the summer of 1961, the U. S. Navy awarded a contract for approximately 78, 000 
sq yd of 5-in. bonded concrete resurfacing at Glenview Naval Air Station, Ill. The re
surfacing was placed on 6- and 7-in. portland cement concrete constructed during World 
War II. Severe scaling of the old non-air- entrained concrete and the anticipation of 
heavier aircraft were the primary considerations for smoothing the apron surface and 
increasing the load-carrying capacity of the old 6- and 7-in. pavement. 

Since a 5-in. resurfacing is difficult to sound with a rod and determine unbonded 
areas, a survey was conducted by the author in 1963 by walking and mapping all surface 
defects. This survey indicated that some cracks in the base pavement had reflected 
through the resurfacing. No evidence of any loss of bond was evident on the surface. 

In 1964, both 4- and 2-in. cores (Fig. 5) were removed from this project and all 
showed an excellent bond between the surface and the base pavement. A walking survey 
of this area at this time showed additional reflective cracks and one area of spalled 
concrete near a drop inlet along the edge of the apron. The overall area is in excellent 
condition. 

Glenview Naval Air Station Ill. (Phase I) 

Type of pavement: aircraft parking apron 
Date of construction: summer 1963 
Date of surveys: summer 1964 
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This 1963 resurfacing project was an extension of the initial project constructed in 
1961. A walking survey in 1964 showed that the pavement was in excellent condition 
with only a few reflective cracks. An attempt was made to obtain 4- and 2-in. cores. 
The coring bit available was 11 ½ in. in length, so attempts to snap the cores in the 14-
in. pavement broke the cores in the old pavement less than 1 in. below the bond inter
face. Since all cores were intact after drilling, and since they all snapped in the base 
pavement, it can be assumed the bond was excellent. 

Randolph Air Force Base, Texas 

Type of pavement: aircraft runway 
Date of construction: summer 1960 
Date of surveys: winter 1961 and fall 1964 

In the summer of 1960, an average 2½-in. thick bonded resurfacing was placed on a 
runway 200 ft wide and 7, 000 ft long. Because of surface irregularities and uneven 
slab construction, the 8-in., 16-year-old concrete pavement was too rough for high
performance jet aircraft. This project of 155,600 sq yd resurfacing is one of the largest 
in scope yet built; it utilized sandblasting instead of scarification for surface preparation. 

In December 1961, a survey was made after approximately 200, 000 aircraft opera
tions. As in other projects, some loss of bonc;l was found along joints but no surface 
distress was evident. A follow-up survey in the fall of 1964 was made which indicated 
large areas of unbonded resurfacing but very little cracking and practically no spalling. 
Because of aircraft operations, no cores were obtained. Most ~cores taken during the 
construction phase showed an excellent bond, but several showed a bond failure due to 
a residue left on the surface of the base slab after the acid application. 

In 1962, a survey by the Ohio River Division Laboratories of the Corps of Engineers 
(12) concluded: 

a . The surface of the thin bonded overlay on the East Runway is in 
good condition. However, it should be noted that no freezing 
or thawing conditions, and no heavy Lraffic by heavy aircraft 
have been applied Lo this pavement. 

b . Cracks in the overlay are not open or spalled and do not de
tract apprecie,bly from the serviceability of the runway pave
ment. 

Ft. Campbell Army Air Base, Ky. 

Type of pavement: aircraft parking hardstands 
Date of construction: summer 1957 
Date of surveys: summer 1960 and spring 1964 

Due to surface irregularities during construction, the top 2 in. of a 17-in. portland 
cement concrete hardstand were removed and replaced with 1,400 sq yd of a nominal 
2-in. bonded resurfacing in 1957. 

When surveyed in 1960, only a minor area of bond loss was found. The surface was 
in excellent condition. In 1962, a survey by the Ohio River Division Laboratories of 
the Corps of Engineers (13) concluded: 

a. The 2-in. poTtland cement concrete overlay of the 17-in. base 
pavement of ha1°dstands #4 and #5 is in excellent condition. 

b. No deterioration of the overlay has resulted under use of the 
hardstands fo,· the parking of cargo and fighter aircraft since 
the 1960 pavement inspection, 
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During the spring of 1964, this project was again inspected and both 4- and 2-in. 

cores were obtained. All cores showed an excellent bond and no surface evidence of 
distress could be seen (Fig. 5, Table 5). 

Selfridge Air Force Base, Mich. 

Type of pavement: aircraft parking apron 
Date of construction: summer 1956 
Date of surveys: summer 1959 and 1960 and fall 1961 
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This project of 47, 000 sq yd of 1-in. bonded concrete resurfacing was the first large 
project and established methods and techniques which are now standard for this type of 
work. Approximately 37,000 sq yd of this apron consisted of 14-year-old 10-in, concrete 
bas e pavement and the remaining area consisted of 27-year-old 6-in. portland cement 
concrete pavement. The resurfacing was placed to correct scaling, popouts and joint 
raveling. 

A survey in 1961 indicated a loss of bond along some joints and at corners. Some 
small corners had been repaired and much of the unbonded areas showed no surface 
distress. 

A survey by the Ohio River Division Laboratories of the Corps of Engineers in 1962 
(14) concluded: 

l . Th21·e has been an increase in the nwnber of slabs sho\'/illg a loss 
of bond on the thin bonded ovei'lay portion of the ADC opera
tional apron. The predominant areas where loss of bond is oc 
curring a.re along longitudinal joints . 

Unfortunately, cores could not be obtained on this area but a visual inspection from 
time to time indicates that the poor surface condition of the base slab and unfamiliar 
r:onstruction techniques contributed to the loss of bond areas. All cores but one, taken 
:om the project after construction was completed, broke in the base pavement when 

they were subjected to the shear test. 

Eastbound Lane, 18 Mi East of Allegheny Tunnel, Pennsylvania Turnpike 

Pavement: highway pavement 
Date of construction: 1954 
Dates of survey: fall 1961 and summer 1964 

This highway project was constructed on a 700-ft section, 24 ft wide, of the eastbound 
lane. The base pavement was 9-in. reinforced concrete, 14 years old. The resurfac
ing consisted of sections of varying thicknes ses ranging from½ to 2 in., all in s eparate 
sections. The 2-in. section contained wire mesh reinforcement and the landing grout 
was pneumatically placed. 

Due to the heavy volume of traffic only a visual inspection and spot sounding could 
be made during the 1961 and 1964 inspection surveys. At both times, the resurfacing 
was in excellent condition, considering the traffic, and very few areas of bond loss were 
found. Actual surface distress was observed in three small areas along one joint and 
two cracks. The majority of bond loss showed no surface distress. Some cracking 
and small spaces are evident and several cracks above the mesh strands were observed. 

Unfortunately it was impossible to obtain any cores from this project. In the fall of 
1964, this section of pavement was removed because of the construction of a parallel 
tunnel. Portions of the resurfaced pavement were obtained and samples were sawed 
out showing the varying resurfaced thicknesses (Fig. 6). 

Andrews Air Force Base, Md. 

Pavement: aircraft runway 
Date of construction: summer 1961 
Date of survey: summer 1964 
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BONDED RESURFACtNG 
PENNSYLVANIA TURNPIKE 

Figv_re h. Pa112mcn G sec Lions cut frorn P2nnsy lvania (fln'np:i.kc: . 

In 1961 a 2-in. bonded concrete resurfacing of approximately 83,400 sq yd was 
placed on a 150 by 5, 000-ft area of a 20-year-old concrete runway. The old concrete, 
although in good condition, was too uneven and rough for present-day jet aircraft. The 
resurfacing was placed to give the old pavement a smooth, even surface and at the saIT 
time provide additional strength. 

A survey and cores taken in the summer of 1964 showed the pavement to be in excel
lent condition with all cores showing excellent bond (Fig. 7). The same condition of small 
bond loss along joints was found with a few small spaces having been patched. This proj
ect also utilized sandblasting for surface preparation instead of scarification . 

. 
ANDREWS AFB, MARYLAND 

l<'igure 7. Cores from Andrews Air Force Ilase, Md . 



Kellogg Field, Battle Creek, Mich. 

Pavement: aircraft parking apron 
Date of construction: summer 1962 
Date of survey: summer 1964 
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In the summer of 1962, a 20-year-old 8-in. concrete apron belonging to the Michigan 
Air National Guard received a 2-in. bonded resurfacing totaling 38,620 sq yd. Scaling 
and surface popouts plus the desire for additional strength were the reasons for this 
resurfacing project. 

A survey conducted in the summer of 1964, during which 4- and 2-in. cores were 
taken, showed the apron to be in excellent condition. This project contains a very minor 
amount of bond loss and the bond is excellent. A few cracks exist where the joints on 
the base pavement were not matched, but these are tight and are not raveling. 

Detroit Metropolitan Airport, Detroit, Mich. 

Pavement: aircraft parking apron 
Date of construction: summer 1963 
Date of survey: summer 1964 

This parking apron was resurfaced in 1963 with a 2-in. bonded resurfacing. The 
total project approximated 75,000 sq yd placed on 9-in. concrete. A portion of the old 

pavement was built in the mid 1930's and 

... . 

,, - I 

Figure 8. Cores from Raccoon Creek Bridge 
resurfacing and from patch on Tinkers Creek 

Bridge on Ohio Turnpike. 

the balance in 1941. 
The entire area was surveyed and cored 

in the summer of 1964 and is in excellent 
condition (Fig. 3). There are some small 
unbonded areas and some small spalls 
along transverse joints due to construction 
difficulties with a paper joint insert. Sev
eral cracks are evident due to misplace
ment of joints in the resurfacing which do 
not match the joints in the base pavement. 

Ohio Turnpike 

Pavement: Raccoon Creek Bridge deck, 
milepost 97. 9 

Tinkers Creek Bridge deck, 
milepost 185. 5 

Date of construction: May 1955 
Date of survey: summer 1964 

The entire maintenance procedure for 
all pavement on the Ohio Turnpike is ac
complished using the procedures outlined 
in previous papers and articles and by 
which bonded resurfacings are constructed. 
Two projects were chosen to survey and 
core, the Raccoon Creek Bridge deck and 
the Tinkers Creek Bridge deck. 

Raccoon Creek. -This bridge was re
surfaced in 1955 because of construction 
deficiencies. The bridge is approximately 
170 ft long and 3 2 ft in width. The bonded 
resurfacing consists of 3- to 6½-in. con
crete, with mesh, placed using the pre
viously mentioned bonding procedures. 
Attempts were made to obtain 4-in. cores 
but the structural steel in the base pave-
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ment made this impossible. However, a series of 2-in. cores was taken, so as to 
miss the steel, and all showed an excellent bond (Fig. 8). These cores were taken in 
the right- hand lane on the eas tbound s ection of the bridge at approximately milepos t 97. 9. 
After 9 years the resurfaclng is in excellent condition with no evidence of scaling, 
cracking or distress of any kind. 

Tinkers Creek. -This bridge deck was patched approximately 11/2 years ago using 
the aforementioned bonding techniques. The patching was necessary to replace concrete 
which had spalled above the steel in the deck. Several 2-in. cores were taken between 
steel bars and all showed an excellent bond (Fig. 8). The patches are in excellent con
dition and none sounded loose . 

Other Projects 

A number of other bonded concrete resurfacing projects have been constructed and 
should be mentioned, A few of these are as follows: 

Nominal 
Year Built Location Sq Yd Thickness 

(in.) 

1954 US 34, Burlington, Iowa 3, 000 1 2, 3 
1955 Little Rock AFB, Ark. 1,700 1 
1957 Seymour-Johnson AFB, N. c . 100 2 
1957 Ladd AFB, Alaska 3,200 2 
1957 Lake Charles AFB, La. 600 2 
1957 Lincoln AFB, Neb. 1,400 2 
1961 Forbes AFB, Kan. 1,800 2 
1961 Otis AFB, Mass. 51,000 7 
1962 Otis AFB, Mass. 48,800 7 
1962 Rock Island Bridge, Ill. 5,366 2 
1964 Laredo AFB, Tex. 

It is impossible to report on each of these projects, but the author did survey the 
projects at Little Rock AFB, Seymour-,Johnson AFB, and Rock Island Bridge andfound 
all in excellent condition. 




