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#FOR more than a decade Ohio has found it necessary to salvage many existing pave­
ments by resurfacing or by widening and resurfacing with hot-mix asphaltic-concrete in 
order that its highway system be kept open to accommodate the ever-increasing volume 
of traffic. Pavements that have been so salvaged are of many types, being principally 
bituminous surface treated, brick wearing course with either flexible or rigid base, and 
portland-cement concrete. 

In this type of work varying degrees of preparation of the existing pavement have been 
practiced. Such preparation as has been practiced, being influenced by either the think­
ing of the designer or the length of time between the decision to salvage and the complet­
ed work is desired. However, considerable thought has been given to the best way to re­
surface old portland-cement-concrete pavements to prevent the reflection of transverse 
and longitudinal joints and cracks, stop pumping, and stabilize moving slabs. 

Such approaches as bituminous surface treatments, compacted granular courses, 
thickened resurfacings and subsealing with both heavy tars and low-penetration asphaltic 
cement, have been tried with varying degrees of success. A compacted granular course 
over the existing pavement or subsealing, or a combination of both, have probably given 
the best results where no removal and replacement have been done. 

As more experience was gained, it was found that the piling on of thickened courses 
of resurfacing would not correct conditions of bad or weakened pavements. This has 
been demonstrated where existing pavements with cracked, broken, and pumping slabs 
were resurfaced with as much as 5 inches of compacted, hot-mixed asphaltic concrete. 
In some cases, in less than a year, the cracks and joints reflected through and the rock­
ing slabs continued to pump. These pavements being salvaged had been laid on earth 
subgrade and the subgrade soils were clay or clayey materials. 

Money for rebuilding highways has not been available to meet the demands of increas­
ing traffic volume. This lack of money has also influenced salvage programs, and pave­
ments have not always been salvaged at the point just before rapid disintegration sets in. 
Consequently, those pavements being salvaged show marked or extreme distress before 
those persons responsible feel that such salvage work can justifiably be programmed. 

Under such conditions of operation, it becomes apparent that preparation of the pave­
ments being salvaged for resurfacing is necessary to assure a reasonable service life of 
the resurfacings. In locations where there is a large volume of heavy truck traffic, some 
preparation is necessary, or the seriously distressed areas soon reflect through the re­
surfacing. Regardless of the location of the pavement and the character of the traffic, 
where an old portland-cement-concrete pavement reaches a certain stage of disintegra­
tion, preparation for resurfacing appears to be a justifiable and economic procedure. 

During the years of 1942-43, the Ohio Department of Highways constructed a new 
portland-cement-concrete pavement on US 42, between the towns of Ashland and West 
Salem. This new pavement was built parallel to the existing pavement, forming the 
north-bound lane^ of a divided highway. The plans provided that the new lanes be built 
24 feet wide with a 9-7-7-9 section, transverse joints be spaced at 60 feet, alternate 
joints being e:^ansion and contraction. Reinforcing was included, with dowels at trans­
verse joints and tie bars along the longitudinal joint. 

Due to conditions then existing, resulting from a state of war, the contractor was un­
able to obtain reinforcing mesh as required by the plan under the priority rating assigned 
to the project. Because of this reason, the pavement was built without reinforcing mesh 
and the section was deepened to 9-8-8-9. The transverse-joint spacing was rearranged 
to intervals of 20 feet, with expansion joints at intervals of 120 feet. Of the resulting 
five contraction joints between expansion joints, four were built without dowels and one 
with dowels. Dowels were used m this manner because they had been supplied for the 
original joint spacing and none further could be obtained. The longitudinal jomt re­
mained as originally planned. The holding devices on hand placed the dowels inch 
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below the horizontal transverse centerline of the slab, but this was not considered to be 
critical or detrimental to the slab. Side forms 8 inches deep were used with 1-inch 
hardwood lifts. 

This pavement was placed on earth subgrade, which was built under a specification 
requiring a minimum of 95 percent of standard Proctor density for soils having a maxi-

Figure 1. Condition 'of old pavement pr ior to resurfacing. Fore­
ground i s passing lane. 

;= Figure 2. Condition of old pavement prior to resurfacing. Fore­
ground example of extensive bituminous patching. Background ex­

ample of numerous corner breaks. 

mum dry weight of 95 to 120 pcf. and 90 percent for soils having a maximum dry weight 
in excess of 120 pcf. 

By the fall of 1949, this pavement was requiring more than ordinary maintenance, and 
it was programmed for resurfacing in 1950. A plan was prepared and a contract was let 
early in 1950 for the work. The resurfacing was for a minimum of i f t inches of leveling 
course and 1% inches of surface course. Both courses were of the same mix and in-
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volved a y4-inch aggregate maximum. The plan provided for the removal and replace­
ment of 600 sq. yd. of the existing pavement and the installation of 300 linear feet of 
porous backfilled underdrains. The total project was 4. 521 miles long. 

Before the resurfacing work could start in the spring of 1950, the condition of the 
pavement became steadily worse, because of alternate periods of frost and extremely 

Figure 3. Condition of old pavement pr ior to resurfac ing . View 
shows faulted and pumping slabs and extensive bituminous patching. 

Figure 4. Condition of old pavement pr ior to resurfac ing . View 
shows a pumping jo in t that has broken through an extensive bitumi­

nous patch. 

wet weather. When the spring finally came, with settled weather, a survey of the pave­
ment indicated that the pavement corrective measures set up by the plan were not ade­
quate to take care of the condition. Negotiations were started with the contractor to per­
form the additional corrective work necessary to bring the old pavement to a satisfactory 
condition for resurfacing under an extra-work contract. The contractor was unwilling, 
at the unit prices bid under his contract, to perform the additional corrective work. 
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Since the unit prices he was asking for the additional work were so high, the department 
decided to do the additional corrective work with maintenance forces. 

This project was an excellent opportunity to determine the value of old pavement prep­
aration before resurfacing. The preparation work consisted of removing the badly bro­
ken areas of pavement, excavating the wet subgrade, and replacing with granular subbase 

Figure 5. View showing old concrete removed preparatory to patch­
ing. This i s a minimum width removal of 4 feet. 

Figure 6. View showing a large size plain concrere patch on l e f t . 
Right side p a r t i a l l y patched. Surface of patches were f loat f i n ­

ished and were not edged. 

material, installing drains, and then placing pavement patches of either plain portland-
cement concrete or of the flexible type. Before any work started, an accurate condition 
survey of the pavement was made and recorded on a condition survey form (see Figure 
9 for an example). The survey noted all faulted joints and extent of the faulting, patches, 
cracks and breaks in the slabs, pumping joints, and other conditions considered to have 
an influence on the resurfacing. Figures 1 through 4 illustrate the condition of removal 
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areas at the time of the condition survey. 
Pavement marked for removal was broken into small pieces with a gravity hammer. 

The edges of the removal areas were trimmed, where necessary, with pneumatic drills 
and chisels. The minimum size of removal area was 4 feet by 4 feet. The ec^es of all 
patches were parallel and at right angles to the centerline of the pavement. This prac-

Figure 7. Typical condition of the resurfaced pavement December 1, 
1954. 

Figure 8. Typical condition of the resurfaced pavement December 1, 
1954. 

tice necessitated the removal of some sound pavement in areas of triangular corner 
breaks. It was felt that If small triangular patches were placed, however, they would 
soon be rocking under the traffic load. Figure 5 illustrates a minimum width of removal. 

Wet subgrade soil, under the removal areas, was removed to the affected depth. The 
subgrade in the areas was then shaped and compacted. Where the areas of removal 
would allow, rollers were used, and small areas and the subgrade around the edges of 
all patches were compacted with pneumatic tamps, which were heavy pneumatic pave-



16 

ment b r e a k e r s equipped w i t h 1 0 - b y - 1 0 - i n c h t a m p i n g heads. 
G r a n u l a r subbase m a t e r i a l , a l o c a l b a n k - r u n g r a v e l , was p laced on the p r e p a r e d sub-

grade . Compac t ion was accompl i shed i n the same manner as f o r the subgrade. The 
subbase m a t e r i a l had enough f i n e s f o r compac t ion , ye t was f r e e d r a i n i n g . The porous 
b a c k f i l l e d underd ra ins w e r e next i n s t a l l e d f r o m subgrade e l eva t ion , w i t h enough f a l l to 
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Figure 9. 

d r a i n t h rough the b e r m to e i the r the side d i t c h o r t h rough the slope of the f i l l . Some of 
the d r a in s w e r e i n s t a l l e d w i thou t t i l e , however , the same s ize of f i l t e r m a t e r i a l (Ohio 
No . 6 s ize % to Va inch) was used i n both cases. 

The p l a i n - c e m e n t - c o n c r e t e patches w e r e a l l p l aced 9,inches t h i c k , except i n the m i n ­
i m u m - s i z e d areas . The th ickness i n the 4 - b y - 4 - f o o t areas was inc reased to 12 inches . 
The ec^es of t h i s s ize pa tch w e r e undercut about 3 mches. I t was be l i eved tha t t h i s 
t r e a t m e n t of the s m a l l patches w o u l d be t t e r enable t h e m to r e s i s t mov ing under the t r a f ­
f i c l oad . F i g u r e 6 i l l u s t r a t e s some of these patches. The s u r f a c e of the patches was 
g iven a f l o a t f i n i s h and no edging was done. 

The f l e x i b l e patches w e r e made up of a 5 - inch course of d r y - b o u n d macadam and a 
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3 - inch course of b i t u m i n i z e d macadam. The d r y - b o u n d macadam was made f r o m Ohio 
No. 12 s ize l imes tone {3% t o I'/a inches) and f i l l e d w i t h l imes tone sc reen ings . The b i ­
t u m i n i z e d macadam was p lan t m i x e d us ing M C - 5 and Ohio No. 46 s ize l imes tone (% to 

T A B L E 1 
cosDrrzQN SURVEY 

MAY 23, 1951 
ASHLAHD Ik.3k to 18.1»0 WACTE 0.00 to 0.38 
T-33 RESQRFACnC OF CONCRETE PAVBIERF 

Station 

F r c o i To 

Rie^ t 
of 

Left 

Type 
of 

Patch 
Remarks 

106/52 

106/83 
108/58 
109/06 
109/80 

UO/65 
111/58 
114/87 
115/35 
127/70 

106/72 

106/93 
108/71 
109/09 

R 
R 
L 
R 

Flex. 

Coiv:. 
Flex. 

110/78 
m/63 
115/38 

' I I 

Slight depression that enables one to locate 
patch area. Sane cracks I n patch area. 
HO surface evidence of patch. 
Slight opening at centerline over patch. 
No surface evidence of patch. 
h to 3 area depressed as much as 1/2" over 
old crack. 

R 
R 
R 
I . 
L 

Flex. 
ti 

Flex. 

No surface evldextce of patch. 
•• Drain running. 

No surface evidence of loose area of concrete. 
" patch. 

129/00 
130/10 
131/50 
132/00 

i29y 
130/30 
131/70 
132/17 
132ig2 

133/50 

13U/00 
136/J8 

L 
L 
L 
L 
R Drain running. 

1 3 5 ; ^ 
133/23 
133/57 
3̂3Ĵ 90 

136/58 
•i35?l. 
137/97 
138/37 
138/53 
^1 

i 3 5 3 S r 
138/09 
138/57 
138/62 

m -
l'*3/70 

L 
R 
R 
L 
R 

Flex. 
Drain running. 
No surface evidence of patch. 

- i T O -
1^3/50 
l lMf/66 
1U5/62 

L 
R 
R 
L 
R 
R 
R 
R 
R 

Cone. 
Flex. 

150/70 
15l»A9 
15^/81 

•' Drain dry. 
Drain numlng. 
Pugplng Joint. Faulting at centerline. 

1507. 
15^/35 

i f t / 3 6 
164/70 
164/81 

R 
R 
R 
B 
L 

Flex. 

Flex. 

No surface evidence of patch. Drain running. 

Drain dry. 
No surface evidence of patch. 

161/70 
164/50 

164^3 
165 A i 

R 
R 
L 
L 
R 

Cone. 

Flex. 
Drain missing. 
No surface evidence of patch. 

% inch) . The compac t ion of these courses was accompl i shed the same as f o r the sub-
grade and subbase m a t e r i a l . 

The t o t a l a rea of the pavement r e m o v e d was 3,342 sq. yd . Of t h i s amount , 666 sq. 
y d . was r e m o v e d and rep laced under the con t r ac t us ing p l a i n p o r t l a n d - c e m e n t - c o n c r e t e 
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patches. The r e m a i n d e r was r e m o v e d and r ep laced w i t h maintenance f o r c e s and was 
d i v i d e d in to 1,073 sq. y d . of f l e x i b l e patches and 1,603 sq. y d . of p l a i n p o r t l a n d - c e m e n t -
concre te patches. The t o t a l a rea of a l l the patches was 5 percen t of the t o t a l a rea of 
the pavement . 

A f t e r the c o r r e c t i v e w o r k was accompl i shed , the r e s u r f a c i n g was p laced at the r a t e 
of about 90 tons p e r hour . Th ree r o l l e r s , one th ree -whee led , 10- ton f i n i s h i n g and two 
8- to-12 t on tandem r o l l e r s , w e r e necessary to get s a t i s f a c t o r y densi ty i n the r e s u r f a c ­
i n g courses . The p r o j e c t was comple ted i n the l a t t e r p a r t of June 1950. 

A n n u a l cond i t ion su rveys have been made each M a y since the p r o j e c t was comple ted . 
The pavement and d r a i n s w e r e c a r e f u l l y checked and a r e c o r d made (see Tab le 1). The 
pavement was las t examined on December 1, 1954. F i g u r e s 7 and 8 i l l u s t r a t e the p r e s ­
ent gene ra l cond i t ion of the pavement . 

F r o m the e:q)erience gained w i t h t h i s p r o j e c t , i t i s be l i eved that the impor t ance of 
cond i t ion ing an o l d po r t l and -cemen t - conc re t e pavement b e f o r e r e s u r f a c i n g has been 
w e l l demons t ra ted . The r e s u r f a c i n g i s now 4 % y e a r s o l d and i s i n good cond i t ion . T h i s 
length o f s e r v i c e i s a lmos t two t h i r d s of the l i f e of the o r i g i n a l pavement . T r a f f i c d u r ­
i n g t h i s t i m e has s t ead i ly inc reased and i s now probab ly 25 pe rcen t g r ea t e r than when 
the pavement was o r i g i n a l l y b u i l t . W i t h a modera te amount o f maintenance, t h i s r e ­
s u r f a c i n g should l a s t at least ^ % y e a r s m o r e . By the end of tha t t i m e the economic 
w o r t h of such pavement p r e p a r a t i o n be fo re r e s u r f a c i n g can be de t e rmined w i t h accuracy . 


