
The New Jersey Turnpike Approach 
to Salvaging Old Pavements 
WILLIAM ROHDE, New Jersey Turnpike Authority 

The New Jersey Turnpike was opened in January 1952. The road cur
rently consists of 32 miles of 4-lane roadway and 98 miles of 6-lane 
roadway. In 1970 another widening will be completed that will expand 
the northernmost 30 miles to 12 lanes (4 separate 3-lane roadways). 
Resurfacing of existing pavements began in 1961 and has continued to 
date with approximately 70 percent of the old pavements having been 
salvaged through resurfacing. Original pavement was 4½ in. of asphaltic 
concrete over 7½ in. of penetrated macadam. This paper covers the 
Authority's approach to the inspection of old pavements, as well as the 
methods employed to design and construct resurfaced pavement sec
tions. The specific problems engendered because of high traffic densi
ties (more than 78 million vehicles in 1968) as well as costs associated 
with the Authority's approach are discussed. 

•THE ORIGINAL TURNPIKE was 118 miles long, extending from the Delaware Memo
rial Bridge in the south near Wilmington, Delaware, in a generally northeasterly direc
tion to State Route 46 in the north. 

The first construction contracts were awarded in December 1949. The project was 
completed in January 1952. The original turnpike was 4 lanes wide for a distance of 92 
miles, and the rest was 6 lanes wide. In 1956 a major widening was completed that 
had the effect of widening to 6 lanes from Woodbridge south, a distance of 60 miles. In 
1956 the Newark Bay-Hudson County extension was completed. This extension connects 
the Newark area with the Holland Tunnel and downtown New York; it is 8 miles long and 
includes a major bridge over Newark Bay. Another major extension was also opened in 
1956 from the Bordentown area to Florence, New Jersey, and the Pennsylvania Turn
pike. The Delaware River Bridge at Florence is jointly owned by the 2 turnpike author
ities. The Pennsylvania extension is also 6 lanes wide and is 6 miles long. 

At the present time we are undertaking the greatest expansion project yet: widening 
the northern 30 miles from 6 lanes to 12 lanes. This will be a dual-dual configuration 
with 4 separate roadways. A portion of this, however, is an entirely new alignment on 
the west side of the Hackensack River, through virgin tidal meadows. 

Our existing pavements are all of flexible design and of asphaltic concrete construc
tion. The standard section is 4½ in. of asphaltic concrete over 7½ in. of penetrated 
macadam over 6½ in. of compacted subbase. The road is constructed through areas 
of the Jersey meadows, requiring extensive muck excavation, and through areas of clay 
deposits. Post-construction settlements in the meadow areas have always been a prob
lem, but during the original construction the economic factors involved dictated that 
time had to take precedence over consolidation in some areas. I should point out, how
ever, that maintenance costs in these areas have not been as great as were originally 
anticipated. No replacements of original pavements were required. 

The first resurfacing contracts were let during 1961. Since that time 152 roadway 
miles have been resurfaced (a roadway mile being 1 mile in either direction, either 2 
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or 3 lanes wide). Eighty-five percent of the northern half of the turnpike has been re
surfaced. All areas where the original construction was through meadowland have been 
resurfaced. 

Our revenue vehicle count for 1969 exceeded 79 million vehicles. 
Our approach to resurfacing may generally be divided into 3 parts: inspection of 

existing roadway, resurfacing design, and construction. 

INSPECTION OF EXISTING ROADWAY 

From these inspections, the determinations as to what areas will be resurfaced are 
made. There are 3 basic inspections involved: 

1. An annual inspection of roadway is made concurrently by the Maintenance and 
Engineering Departments during the fall. At this time the condition of all roadway is 
noted and compared with previous inspections. Detailed, highly technical inspections 
have not been found to be necessary. Strip maps of the turnpike, made for the purpose, 
are utilized. Extensive notes are made directly on the maps. Notes are compared with 
observations from previous years. Supplemental photographs are often used. One ob
vious result is that the rate of deterioration can be established and conclusions drawn 
as to priorities to be assigned to various areas. We attempt to establish requirements 
for the next 5-year period. There is a great deal of flexibility, however, with the 5-
year evaluation, because we are only locked into one year at a time as far as budget 
considerations are involved. What must be done this year and what may be acceptable 
for another year are questions that require a great deal of soul-searching, as anyone 
connected with pavement maintenance well knows. 

2. In addition to this annual inspection, there is continual reporting throughout the 
year by maintenance district foremen. Any problems with roadways or bridge decks 
are reported as they occur. There are 7 maintenance districts for the turnpike, and 
the district foremen are each responsible for the maintenance of their particular sec
tion of roadway. Other agencies, as well, contribute to the overall knowledge of road 
conditions. The State Police, Traffic Engineering Department, and general consultant 
personnel are extremely familiar with and constantly traveling the turnpike. 

3. Reports are prepared by the general consultants, engaged by the Turnpike Author
ity, for all bridges. Although these reports are aimed primarily at bridges from the 
structural aspect, they do give valuable information regarding the necessity for over
laying decks. It has been our policy to overlay concrete bridge decks with a special as
phaltic bridge deck mLx containing asbestos fibers, Although this partkula:r problem is 
not a part of this presentation, I mention it because it is usually accomplished as a part 
of a resurfacing contract. 

With all the evidence now in, it is necessary to make the dete rmination of where best 
to spend available money. 

Resurfacing, for the past 2 years, has been limited to areas south of the current 
widening project. The intricate staging of the widening contracts and the necessity to 
maintain traffic on all existing roadways dictated that resurfacing not be undertaken in 
the construction areas. We intend, however, beginning in 1970, to concentrate resur
facing activities in this northern area. With the widening completed, it is our hope to 
resurface old roadways with minimum interference to traffic. 

Financing is also a factor that determines the amount of resurfacing that can be 
accomplished. 

Assuming now that we have made the determination as to which areas will be resur
faced, we have 1 or 2 more decisions to make. 

The first determination is to decide how much design and construction supervision 
can be handled directly by the engineering staff and how much will be handled by con
sultants. 

In recent years we have attempted, with our own forces, to design and supervise a 
spring contract, a summer contract, and a fall contract. A complication to this sched
ule, however, is the fact that ever-increasing traffic counts have dictated that resur
facing during the summer months on the main line be accomplished during nighttime 
hours. 
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The second determination to be made is how to divide the area into contracts. We 
are limited, because of traffic considerations, to work areas not exceeding 2 miles in 
length. In addition there must be 2 miles between work areas. Lengthening the former 
or shortening the latter will generally create unacceptable backups. We have always 
found it more advantageous to pave contiguous northbound and southbound areas under 
the same contract. There are definite savings to be had if the contractor can schedule 
his work such that, after completing a lane in an area, say, southbound, he merely 
swings over to the other side and paves northbound. If it can be so scheduled, he can 
pave 4 miles of 3-lane roadway without ever making an unnecessary equipment move. 
As you know, moving equipment without production is very expensive. 

The third determination to be made is which areas can be paved by our own mainte
nance forces with our own equipment. The Turnpike Authority has had, for the past 6 
years, all the equipment necessary and the qualified personnel to carry on full-scale 
paving operations. The men are full-time maintenance employees. Primarily, the 
areas resurfaced by maintenance personnel are those areas that do not conveniently fit 
into contracts for one reason or another. 

For this very reason it is difficult to compare costs between contract work and Au
thority work. At the present time we are sure that costs of work by our own forces are 
no greater than and probably less than costs of work by the contractor. There is one 
decided plus, however. Contractors now know that we are fully capable of resurfacing 
and that artificially high prices do not have to be tolerated. Average costs for resur
facing from 1963 to 1969 are shown in Figures 1 and 2. 

RESURFACING DESIGN 

The design of a resurfacing project is extremely important. We could, in almost 
all cases, simply set the screed on a paving machine for 1 ½ in., or whatever the over
lay should be, and pave. Our profile and cross slopes are generally good enough to 
make this a distinct possibility and, in fact, we have experimented along these lines 
with our own paving forces. I feel, however, that I cannot recommend this method even 
on a turnpike such as ours with a generally excellent profile. Imperfections are magni
fied, problem areas, when they do exist, are left to the paving foreman to straighten 
out, and drainage at inlets and curbs is often adversely affected. Actually, the cost of 
a design is minimal. The preparation of a design such as the one the Turnpike Authority 
has developed ensures good, uniform riding qualities; a profile, although not necessarily 
the same as the original, that conforms to original standards; and uniform cross slopes. 
Moreover, our design ensures the most economical job, because it provides for adjust
ment of the design profile to take advantage of the existing profile. 
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Figure 1. Average cost per lane-mile of resurfacing. 
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Figure 2. Average annual cost per ton of asphalt . 

Field Survey and Sectioning 

The first step is to cross section the existing roadway in the area to be resurfaced. 
Our usual policy is to do this work during the winter, utilizing the same engineering 
department personnel who will supervise and inspect construction during the spring and 
summer. The cross sections are taken every 25 ft or quarter station, and 12 control 
points are used for each section. Figure 3 shows our standard control section. The 
numbering system, as shown in Figure 3, is used throughout the design procedure and 
appears finally on the completed grade sheets. A completed standard grade sheet is 
shown in Figure 4. These sheets are made a part of the final contract documents, along 
with the plans and specifications. All inlets are also located both vertically and hori
zontally, and provision is made for them to be raised as required. This information is 
again shown on the grade sheets. 

We accomplish sectioning by first closing the left or fast lane. stations are then 
measured in and painted on the pavement. Bench marks are then established on median 
guardrail posts at 200-ft intervals. We have found that sight distances of over 200 ft 
are impractical with a level set up in such close proximity to high-speed traffic, a 
great percentage of which is trailer trucks. With the left lane closed we can shoot the 
left shoulder, solid painted line between left lane and left shoulder, and dashed painted 
line between left and center lanes. The painted white lines are accurately spaced, and 
no transverse measurements are required. All bridge clearances are checked and noted 
as the sectioning progresses . 

The next step is to close the right lane. stationing need not be remeasured, because 
it is possible to range in the painted control points in the left lane quite accurately. The 
rest of the control points are then painted, and elevations are taken. It is never nec
essary to close the center lane. We go to great lengths to avoid center-lane closings 
because they are exceedingly hazardous. A 3-man field party can section a mile of 
roadway in 3 days. 

NORTHBOUND SOUTHBOUND 

Figure 3. Standard survey section . 
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Office Work 

The high point between left and center lanes is the basis of the design. They are the 
only profiles that must be plotted. After plotting these existing profiles, design profiles 
may be plotted and adjusted. Our control between existing and proposed profile is 1 ½
in. minimum overlay. 

We are fortunate in New Jersey to have excellent trap rock aggregates. We use%
in. maximum size aggregate in surface courses and a 7

/ 8-in. aggregate in binder courses 
with an asphalt content of between 5 and 7 percent for the former, and 4½ and 6 percent 
for the latter. The Marshall method of design is specified with a minimum stability of 
1,200 lb and a flow between 0.12 and 0.18 in. We obtain stabilities of 1,500 and 1,600 lb 
consistently. 

After a good economical profile has been designed, it is only necessary to check 
cross slopes in critical areas to ensure minimum cover. With a little experience , this 
can be done by inspection very rapidly. 

For one of our projects a few years ago, a consultant engaged to design the project 
,vrote a computer program using our design method. V/ith this system, the grade sheets 
(showing all the information, and in the same form as our usual grade sheets) were 
printed out by the computer (Fig. 5). 

CONSTRUCTION 

The protection of traffic is a very important factor in the construction phase. It is 
impossible to discuss in detail our traffic protection procedures in this paper. More 
than 10 percent of the money spent on a resurfacing contract is accounted for by traffic 
protection items. 

A second important area, with respect to construction, is drainage. In almost all 
areas we now install transverse bleeder drains spaced at 100-ft intervals wherever 
practical. These drains are 2 ft wide, begin at the edge of the right lane, extend through 
the shoulder and berm area, and run out into the side slope. They are simply french 
drains, backfilled with washed, compacted %-in. gravel. In areas where it is imprac
tical to "daylight" these drains in the side slopes they are constructed from the edge of 
pavement to longitudinal underdrains that are constructed in the right shoulder area. 
These intercepting underdrains are combination drains using the same washed gravel 
and perforated, corrugated metal, bitumastic-coated pipe. These pipes outfall either 
in the ditch areas or into existing drainage structures. The most important point to 
make with respect to the bleeder drains is that they must extend into the existing mac
adam base. 

Similar drainage is installed in the left shoulder area where required. Ordinarily, 
however, existing inlets and drainage in this area are sufficient. We do make it a policy, 
though, to drain all sag points. We have found that in some instances our existing mac
adam base is acting like a large drain itself, with no outlet. 

All drainage work must necessarily be performed before paving commences. 

PAVING 

The first step in the paving operation is crack sealing. We require all cracks over 
1/a in. to be sealed with a neoprene-modified sealer. A tack coat is then applied with a 
pressure-type distributor. We use an RSl emulsified asphalt applied at the rate of 0.10 
gal/sq yd. Power brooming is required on shoulder areas, but traveled lanes do not 
require any cleaning. 

Pavers are required to be provided with automatic screed control. We have had ex
cellent results using piano-wire guides for screed control when the contractor has con
scientiously maintained the wire in place, after initial setting. standard equipment and 
method of compaction are as follows: The first rollingis accomplished with a 3-wheel 
"breakdown" roller with a minimum weight of 10 tons. The 3-wheel roller is followed 
by a rubber-tired roller developing 90 psi ground pressure per tire. The pneumatic
tired roller is, in turn, followed by a 3-axle ''bump" roller weighing not less than 12 
tons. The main point, however, is that the breakdown roller work as closely as pos
sible to the paver; and that the rubber-tired roller work as closely as possible to the 
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PAVEMENT RESURFACING - ADJUSTMENT OF JOINT ELEVATIONS PAGE 6 of 85 

7-132 NJ-TPA CONT R273 NB M79.4M82o9 06-02-67 

---------------------------------------
4201+25. JOINT NO 7 8 9 10 11 12 
______ P~ROP EL ____ 96.1 1, . 96_,40 ____ 96._55 96.37 __ 96.19 _____ 95.79 ____ , ____ . 

EXIST EL 96.14 96,27 96.40 96.12 96.04 95o7& 
________ DJ.FL.( FIL ____ .0Q ___ , l l. ___ u. 5 ___ . _25 ____ ~.J. ~---•-0.l ____________ . 

DIFF (IN) 0/8 1 4/8 1 6/8 3 0/8 1 6/8 1/8 

4201+50. JOINT NO 7 8 9 10 11 12 
_______ PROP EL ___ 96,36 __ 96,64 96•79 96,61 96,42 __ 96.04 ________ _ 

EXIST EL 96.36 96,50 96,63 96040 96,25 96.04 
___ __ .....,(?)££._J_f.T l ,00 o 14 o 16 ._2_1 ___ .17 •.:.9.0'---- -

DIFF ( IN! 0/8 1 5/8 1 7/8 2 4/8 2 0/8 0/8 

---------------- ·-4201+75. JOINT NO 7 8 9 10 11 12 
________ PROP _EL ______ 96,58~ 6,8.~8 __ ~9 ~7 =--•03 96.85 ___ 96oj, 6 ___ ~6 .• 26 _ _ __ _ 

EXIST EL 96,58 96,75 96,90--96,66 96,50 96.20 
______ Dj£.f (FT) .oo .13 .• .... P .19 .16 ,06 ____ _ 

DIFF ( IN) 0/8 1 4/8 1 4/8 2 2/8 C-7✓8---6/8 

--------~-- --
4202+00. JOINT NO 7 8 9 10 11 12 

______ ..f.BOP___!d- ___ 96.82_ 97,12 97.27 97,09 ___ 96090 96.48 ______ _ 
EXIST EL 96,78 96,99 97012 96087 96076 96.39 
D1 1:.f ! FT l _,_04 ol3 . 15 ,22 ______ .14 ______ , 09 ________ . 
OIFF (IN) 4/8 1 4/8 1 6/8 2 5/8 l 5/8 l 1/8 

4202+25. JO INT NO 1 8 9 l 0 11 12 
___ _,PROP _EL___ 97.06 ___ 97, 36 97, 51_ ___ 97 • 33 _____ 97,_14 __ 96._70 

EXIST EL 96.95 97,20 97,34 97.13 97,00 96,65 
_ ____ _ Ol f_F __ (E.IJ, _ _ _ .• .11 ___ .l6 ____ ._17 ,2 0 ____ • .J!t ___ . _05 ·- ---·· 

DIFF ( IN) 1 3/8 l 7/8 2 0/8 2 3/8 J 5/8 5/8 

4202+50, JOINT NO 7 8 9 10 11 12 
_____ ..,_P...,_RO~EL _______ 97.30 __ 97,60 ____ 97, 75 97_,_57, ___ 97.38 _ 96,92 __________ _ 

EXIST EL 97,20 97,39 97.52 97,37 97,23 96,91 
----~P.J..f.Ll.EJ.l ___ l.Q. • ;u ____ ,_l) __ ~ -~Q • U __ _ _ •_Q_l _________ _ 

DIFF I IN! l 2/8 2 4/8 2 6/8 2 3/ 8 l 6/8 1/8 

--- ------ --- - - - - - - --- - - ------- ---------- - - -~· --
4202+75. JOINT NO 7 8 9 10 11 12 

PROP EL __ __,97.54 97.84 97.99 97,81 97,62 97014 
-----'-E~xi sT- E L 97,41 97,59 97,77 97.63 97.45 97,10 

_____ !)!FF __ (FT) ol3 025 ,22 , 18 •17 , f:!!!-_ ___ _ 
OIFF (IN) 1 4/8 3 0/8 2 5/8 2 1/8 2 0/8 4/8 

4203+00, JOINT NO 7 8 9 10 11 12 
_____ ......r._ROP_ E.L ___ 9_7_.J_8 ____ 98.,08 __ 9_8_,_23 __ 9_8._05 ___ 9],_86 ___ 9_7_,3~---

EXIST EL 97,64 97,81 98,00 97,84 97,67 97.35 
_____ __,.,.l f:.LU:J:L ___ ,_14._ ____ ,_27 ,_23 ____ , ,2 ~---••_L'L _____ ..,J)3 ___ _ 

DIFF ( IN) l 5/8 3 2/8 2 6/8 2 4/8 2 2/8 3/8 

Figure 5. Computer-printed grade sheet. 
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breakdown roller. The rubber-tired roller is the most important link in this chain, in 
our opinion; and it is only effective when working the hot asphalt. The final requirement 
is that 95 percent of laboratory density be reached. We have never had any real prob
lem in this regard. 

One final point relates to our method of beginning and ending resurfaced areas. We 
make a feathered transition from the existing section to the full-depth overlaid section. 
We have had excellent results with feathered edges. Primary considerations for the 
construction of these feathered areas are that the asphalt be hot and that care be exer
cised by the workmen in raking out the large aggregate in the portion of the feather that 
must necessarily vary from % to O in. A great deal of close inspection is required, 
but the ridability, as well as savings gained by this method over cutting and removing 
pavement, are in our opinion well worth it. 

The average cost for the resurfacing I have been describing was just over $1.50/sq 
yd for the year 1969. This includes drainage, traffic protection, and all other associ
ated contract work. Average thickness is between 2 and 2½ ft. 

Resurfacing on the New Jersey'Turnpike has, of course, certain unique problems 
that others may not be faced with. The main points I have tried to make with regard 
to our work are as follows: 

1. Attention to the design of resurfacing is well worth the cost of the design. 
2. In order to receive full value for a resurfacing dollar, it is extremely important 

that particular attention be paid to drainage. I know how very basic this is; yet, some
how its importance is often submerged in the attempt to stretch resurfacing dollars. 

3. The New Jersey Turnpike Authority, through its policy of acting before perma
nent and irreparable damage has been done to the paving structure, has found resur
facing, as discussed here, to be an entirely acceptable and economical means of sal
vaging its pavements. 




