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This paper concerns a composite pavement design con-
'strwcted on Route 3 1n New Jersey The subject pavement
was desfigned 1n the latter part of 1961 and construction
comn!eted in the middie of 1963 Because ‘of the unique pavee'
"-ment desiqn proposedifor this project, the Bureau of Public
‘Roads’nequested the New Jersey Depa?tment'of Transportationn

- to consider it as an experimental project. It uas'agreed

~ that the State would study the behaviour of the composite

pavement design and report annual]y on the observations and
‘eollected_datae The eompleted project has been reported on
at perjoaic,intervals; 1-1/2, 2-1/2, and 3-1/2 years.
~ The basfc reporting wethodology{agreed,unon:consists of
the following: I | |
1. Traffic data’ 1nclud1ng loadincs
2. Determination of the serviceability index
3. Deflection measurements. |
4. Settlement determinations’
§. Concrete base performance
6. Bituminous concrete surface. performance
“The composite pavement desinn was used on a portion of
\

the proaects in New Jersey 1nvo1vino ‘the. Route 3 and llew Jersey

Turnpike approach complex to the Llncoln Tunne], connectinq

New-Jersey with flew York,,,Severa] factors infloenced the
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use of a composite design rather than a conventional design

in the approech section of the Route 3 crossing of the Hack-

ensack River. The terrain.over which this pertion of the

highway was constructed is meadowland; the subsotls con-

“sisting of thin varved layers of silit, clay; and sand.

Approximately twelve feet of organic peat and muck overlaid

the underlyingwsoé1§

Due to the urgency of the need for improvements to the
overa11 approach complex, the following factors were ﬂwwaiwed
in the desfgn of the pavement section:

1. Route 3, over the Hackensack River was carryiﬁgg in

1961, approximatelyzso,ooo vehicles dafly, and about 17 per-

cent of theﬁe vehicies’were in the heavy truck categoryo it
Qas,_therefore, imberatiye that“ 'the pavement section shouﬁ@'
be of an_unqsua]?y §turdy cohstruction, iﬁ order that f{t re-
main Virtuaily troh&le-free and requireban absqlute ainimum
of maintenance‘ovefza relatiye]y long period of time.

2. A decrease'ﬂn construction time was desireble and
could be aceomplishe@ by rewmoval and replacement of the or-

ganic peat and muck with Zone 2 material (open graded quarried

~ or bank run materia]@yO-B percent passing #200 mesh), placing

a normal earth embankment‘and constructihq a pavement thereon.
However, this typenof construction would not permit precon-
solidation of the‘uhderlying compresSib]e»materials;

3. serious douﬁgg‘existed’aswtowthe advisability of
employing New Jerseyts‘éténﬁq;d dee%gn ef reinforced_con»‘

crete paVement (78'42“ slab length) because of the COmpressib?e
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nature of the underlying 5011  .ihé possibility of appre-
ciable d1fferent1a1 sett]nwents cau51ng serious cracking.
4. Invest1qat1ons and stuc1es, avai]ab]e at that

time, of the performance of f!ex1b1e pavements on major
tchk1ng routes in New Jersev. on the AASHO road test, and
~on sectiﬁns of the New Jersey Turnpike in the area of this
'projnct 1ed to uncertawnty as to the adequacy of any con-
ventvona] flexible pavement under the extreme traffic con-
ditions of this,projéct.

| 5. Bituminous §Urfacinq_materials are apparently cap;
ab1e of éatisfactori]y carfying‘heavy truck traffic, and re-
maining crack free, provided they are on a very stable foun-
dation. This was bérne out by.fh;moutstanu1nq performance
of the p3V€NEhtS on two rwhab111tatwon projects which in-
volved thick ‘overlays p]aced on existing concrete pavement.
In both'insthces, tﬁe existing pavement was badly cracked,
depressed, and underqoing pumping. An overlay consistinn
of a 3 inch‘FA;BC-Z surfacing on ® inches of macadam base,
on'3vinches of'essenﬁially stone screenihqs,’was constructed
on Route U. S. 22 between Somerville and Chimney Rock in 1952,
and is still in sati@factory ;ohdition. In the northbound
roadway of Kouts U. S. 120, in the vicinity of Deans, an
.over1ay was constructcd in 1549 consisting of a 2 inch FA-BC-1
suffacinq on 3 inches of reretrat1on macadam, on 6 inches of
macadam basc, on 5‘1nc%&} of ‘ark run grave] ~This- overlay,

under considerablie heavy truck traffic, is almost completely
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crack-free, to grade, and unrutted. It is considered to be
in practically perfect condition Whereas, a then considened
re!ativeiy high- type flexible section constructed in the north-
bound roadway is now very badly cracked, appreciably rutted,
and exhibits numerous areas of localized settlement.
" The particular design obgectives for use of a composite
'pavement on this project were | |
;1}; To maintain the structural integrity of surface de-
spite an anticipated differential settlement resu]tinq from:
the_deep fill and,tne-compressible nature of the underlying
sofl. | o S
2. To achieveithe high load carryinq capacity of a
rigid pavement necessitated by the large volume of heavy
truck traffic. N ,
3. To achieve the continuity of surface of 2 f]ex-
ible pavement | | _ v
k The section of the main 1ine composite pavement and
shouider, designed on these principles, 1s shown in Figure
1 and}summarized as;iollows: | |

(Insert Figure 1)

Main-Line'Composite Pavement, Route 3, 'Section»l-D-
3-1/2" FA-BC-2 (i 1/2" top course, 2" bottom course)

5" Macadam base (Butuminous stabilized base not to be
. | permitted as an alternate. )

3“jbe"SQIY-graded‘stone{base

|
|
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2" Plain concrete base

Subbase |

Adjacent Shouﬂders:

2" bituminous concret° shou]der

23- 1/2“ of subbase, the top 6- 1/2“ of subbase to be of
quarry protesseﬂ stone.

oontract1on 301nts were constructed 1n the concrete base
at 1nterva1s cf 15 feet A three inch base oﬂ dense]y graded
Jtone was apn]ved between the concrete base and the five 1nch
-macaoam basc,, Th1s was to act as a buffer to prevent the re-
ffdctinq of cracks@from the‘concggte base up, jnto the 3-1/2
incnec of FA-BC-2 éorface-pavement

“Several construct1on contracts were associated with the
4oppro1ch comp]ex to’the L1nco]n Tunne] -Reportrng is limited
to the Route 3 westﬁound roadway onrthe east side of the Hack-
.ensack RiVer.» Tho‘anaiiabietinitia1 data on the west side of
the riyerband,tne eoctbound roadway are not sufficient for
anaiysis. | _ |

C;nstfucfion coét of the pavement for the initial contract
.amounted to'512,39-per sqoare'yard. This cost, much higher
than originally anc1c1pa ed. was ottributed‘to the inexperience
of the contractoy wnthethis tyhe'of paVement.‘ In subsequent

contracts: tha cost was rnliced ‘to 95.85 per square yard. A

hiqh—type'bitumincws?”hncrot@fpaven t or a reinforced poftland

L

cenent concre

o

e in New Jersey,ivchQQSJapproximately $6.00 to
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$9.00 per square ya}d. Following are the two way AADT experi-
enced on this portion of Route 3 for the indicated periods:
| 1963 - 80,400 vehicles

1964 83,890 vehicles

1965
1965 - 83,460 vehicles

84,730 vehicles

The truok‘percéntage for westbound Route 3 was 19.0 pér—
‘cent (aoproximately constant for the 1964 1966 period) with

an approx1mate 1ane distribution as. fol?ows

Lane;4 (1n51de-1eft) - 6.0%
Lane 3 , - 32.0%
Lane 2. o - 43.0%

Lane 1 (outside r1qht)— ]9 0%

Ronte 3’Westbound was constructed’qo_new alionnment ana

| ;ompleted in mid- 1963 While existing Rooto 3 was being re-
hab111tated to acc0mooate eastbound trafflc, ‘rom July 2, 79‘%f
to May 27, 1964, “he | conp]eteu Route 3 WEStbOJnJ was d)Vldad ’
into five lanes, each ten fen* wide, and was utilizec for.
both eastbound and wastbound traffic. Dur1nq th1s period. it
:was subaected to aoprox1matc]y 3,505,056 18 -k!p equivalent
axle repetltlons. Slmce May 26, 1904, the rcadway has been
used exclusiVeTy as fbur}]anco for,westbouhd traffit. The
accumUIated by-lane lb-kio equivalent ox]e:repetiticns since
May 28, 1964 up to November 29, 1966, the date of the latest

surveys, is as. fo]lows
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Lane»ﬁ (inside-left) - 276;059
Lane 3': - 1,472,311
Lane 2 - 1,979,230
Lane 1 (outside-riaht)- _ 874,188
Total : . 4,601,783 18-kip equivalent

‘ axle repetitions
The relatively high traffic-load condition for the
initial period up to May 1964 is due to the fact that the
route carried traffic in both directions.
Roughometér su}veys were conducted périodically on
all lanes of the épbroach section of the Route 3 crossing
of the Hackensack Rﬁvér from July 13@3 (prior to openihq
to traffic) to November 1966 (]ates{lﬁurvey). The first
three surveys were conducted by perséﬁneT of the Structdra1
Research Division of the Bureau of #éblic Roads. fhe lat-
‘est survey was conducted‘with the assistance of the New York
Port Authority and Qithout the use ofrpersohnel from the
Bureau of Public Roéds. Althquqhvno acceptable roughness
“levels have been esfablished for New Jersey using a BPR
type fouqhométer, ]fmited’rouqhhess data is available for‘:v
both thé'reinforcedéportiand cement cohcrete and bituminous
cencrete pavement tfpes."The measﬁred values obtained f0f7‘
the subject composité paverent are within the limits of the
, avai]ab]e data. Viriua]ly no chahde was_foundfih the pavé—

ment rouqghness and the scrviceabilfty index since constructed.
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Periodic Benkelman Beam surveys have been made on the

outside (right) and inside (left) Tanes of the Route 3 west-.

‘bound roadway gast%qf the Hackensack River since the incep-
tion of ‘the stﬁdy. 1initia]1y, a 7,500 éound wheel load was
,empioyed. bThelmorelrecent surveyS‘Qere made with a 9,000
pbund whee} iﬁéd.' Qeflettians.were-obtainéd in the riqht
 whe¢} path of the bbtside (riqht) lanes at contraction
joints (agqreﬁate iﬁter]ogk 1oad transfer), construction
joinfs (no load transfer), and midpoints 6f‘the'concreté

base siabs.

Table 1 shbws the average periodic deflection measure-

ments,.
(Insert Table 1)

ijited deflection data is avaiTab]e for New Jersey
pavemuhté.' Availabié limitedvdata fdr other New Jersey
paveMents:indigaté déflection:ranqes‘of 0.01 to 0.03 inches
and 0.006 to 0.010 iﬁches for bituminous concrete and port-
land cement concrete}pavements‘resﬁectivejy. ‘The deflec-
tions observed thus far ohiﬁoute 3, indicate they are well
within accentable Jiﬁits. : |

Periodic close irterval profile and cross-section read-

inas have been taken]on Route 3, Séction 10, the section to

which this report pertaiss. Fiqure 2 shows a portion of a

typical prefile as of Juné 1962 (as constructed), November




JohnvL{‘Hallerf

© 1964, June 1965, and December 1966. Figure 3 indicates a

filnsert'Figures 2 and 3)
portion of a‘r pical cross-section taken on the above dates.
‘ The settlement observed thus far has been approximatelyi
dO 06-feet Most of ‘this settlement took place during the
first 18 months " |

Visual 1n5pections of Route'3, Section 10 were made in
November 1963, January 1966, and March 1967. These inspec-
‘tions revealed no significant defects in the composite pave-
ment 1 Several longitudinal cracks have been observed. They
‘are not considered as being detrimental to the overall per-
formance of the comp051te pavement_t -Virtually no transverse'
cracking of’the pavement has been observed, except immediately‘
adJacent to the structure ~ This absence of transverse cracking
in the surface indicates the buffer layers of densely graded
stone and macadam-are preventinq the contraction Jjoints of
the concrete base from beinn reflected into:tne'surface.
Maintenance thus far has been neqliqible - Some. minor patcn-r.
work was accomplished at the structure because of pavement
settlement | |

Profile surveys‘and visual inspections have'shown no’un-l
usual conditions in the performance of the comp051te pavementt
Therefore, no 1nt1mate studv of the'concrete base has ‘been

undertaken. All JOlnt locations have been marked however,,_;'
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and if necessary, éxcavations can be made when deemed neces-

sary to determine;thé condition of'the joints and the perr'
fbrmance of the base.

OVer‘thebdz-ménth period of oneration thus far observed;
the cdmpbsite paverient has nerformed in accordance with the
origindl désiqh objectives/$téted on page 3.

. T .
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Deflections (Thousandths of an Inch)

Date | Joints ‘ ‘ Midpoints
Dec. 1963 * : o 5 ‘ 5
May 1965 * g 7
Oct. 1965 o 7 7
« June 1966 - | ,&l L 7 7
| | 6

Hov. 1966 | 7

* 7,500 pound Wheel load.

TABLE 1
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