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“Inprovement of Longitudinal Joints

in Asphalt Pavement

Introduction

One significant benefit of asphalt concfete pavement construction
is that it may be opened to traffic within one hour after being
placed.' Therefore, road closure and detour are not normally neces-~
éary,'but only tempbrary lane closure and control of traffic.

This one lane construction, even though desirable in regard to
maintaining traffic flow, does pose an additional problem. The longi-
tudinal joint at centerline often becomes a maintenance proh1em.

- The objective of this research préject is to identify construction

procedures that will provide an improved centerline joint.

Location

The research was incorporated by extra work order into projeét
FR~44-4 (26)--2G~-39. This was a wildening and asphaltic concrete resur-
facing project on Iowa 44 in Guthrie and Dallas Counties,_Figure 1.
The research sections total approximately 8.7 miieslbetween stations

156+14 in Guthrie County and 451+00 in Dallas County.

Construction

The experimental sections were constructed between July 23 and Au-
gust 12, 1980.
- The paver was a Blaw-Knox PF-500, the breakdown roller was a

Ray-Go Vibratory, the pneumatic tired roller was a Michigan



PAGE 2

Model RW 181 with a tire pressure of 120 psi, and the finish roller
was a Huber Model T-1014H.

There were eight construction procedures used with two sections (A
and ﬁ) for each procedure.

-.Section 1A, stations 156+14 to 183+14 and section 1B, stations
206+40 to 232+40 were placed with a one inch overlap at the centerling
joint as presently described in ﬁhe censtruction manual.

Section 2A, stations 183+14 to 7+95 and section 2B, stations
232440 to 258+40 reqgquired a double tack coat on the vertical face of
the previously placed pass. The first shot of tack was at the end of
the day the first pass was placed and the second shot was the morning
thaé'the joint was closed.

Section 3A, stations 7+95 to 32+95 and section 3B, stations 258+40 |
to 284+40 were placed without a horizontal offsét between layers; the
centerline.joint for the two lavers being vertical.

Section 4A, stations 76+40 to 102+40 and section 4B, stations
317+00 to 344+00 were placed with the 1:1 edge slope shoe removed ffom
the paver. This was done only on the surface course.

Section 5A, stations 102440 to 128440 and section 5B, stations
344+00 to 372+60 were placed and compacted using a revised rolling
procedure.j‘The revised procedure used on the seéond lane placed was
to roll within four incheé of the longitudinal joint on the breakdown
péss and‘to overlap on the second pass rather than overlapping on the
first pass as 1s currently specified. |

Section 6A, stations 128+40 to 154+40 and section 6B, stations
372+00 to 398+0Q called for trimming 1 1/2 incheé from the centerline

edge of the first lane placed just before the edge was tacked for the
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second pass. The méthod of trimming was not specifiéd but it was as-
sumed it would be by sawing or using a rolling Colter. Neither method
was used.l An attempt was made to do the trimming with a motor patrhl‘
blade but a straight edge could not be obtained. The edge of the
huckét onh a skid-type loader was sharpened and used to trim the edge.
Immediately following the trimming, the mat was rolled to assure bond
with fhe underlying layver, The edge was tack coated the same day and
égain prior to closing the longitudinal joint.

Section TA, stétions 154440 to 180+40 and section 7B, stations
398+00 to 424+00 again had the centerline edge trimmed as in sections
6A and 6B but with the revised rolling pattern used in sections 5A and
58, that is.lapping over the longitudinal joint on the second roller
prass instead of the first.

Secticn 8A, stations 180+40 to 206+40 and‘SB; stations 424+00 to -
451+00 had the longitudinal joint sealed by the pneumatic tired roller
Onlthelfinal pass. |

. The projéét was paved from east to west and the joint was normally

closed from the south side,

‘Eyaluaﬁion‘

Cores were drilled from each section August 15, 1980, about three
'ihches left and right of the longitudinal joint and from the gquarter-
point of each lane. The densities of each core and the average for
each location per longitudinal joint procedure are included in

C Table 1.,
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IMPROVEMENT OF LONGITUDINAL JOINTS IN ASPHALT PAVEMENT

Section

Sta. Density 8-15-80 Procedure
No. % pt. CL cL % pt.
Rt. Rt. Lt. Lt.
14 170 2.24 2.25 2.23 2.30  Present
iB 220 2.35 2.24 2.35 2.35 construction
1 ‘ AV 2.30 2.25 2.29 2.33 procedure - 1" overlap
27 195 2,29 2.24 2.12 2.28 Tack coat
2B 245 2.34 2.21 2.20 2.29 vertical face -
2 AV 2.32 2.23 2.16 2.29 between passes
3A 20 2.30 2.14 2.21 2.31 Delete
3B 270 2.27 2.25 2,17 2.32 transverse
3 AV 2.29 2.20 2.19 2.32 offsets
47 90 2.36 2.27 2.31 2.29 Delete L1l:1
4B 330 2.33 2.33 2.30 2.32 slope shoe
4 AV 2.35 2.30 2.31 2.31 on edge
54 115 2.34 2.23 2.18 2.37  Roll within 4" of CL
5B 360 2.33 2.25 2.19 2.31 on breakdown, overlap
5 AV 2.34 2.24 2,19 2.34 CL on 2nd pass
_6A 140 2.36 2.26 2.27 2.33 Trim lst pass +1%"
6B 385 2.32 2.24 2.26 2.33 before 2nd pass tack.
6 AV 2.34 2.25 2.27 2.33 Standard roll pattern.
Surface course only.
TA - 165 2.38 2.29 2.28 2.31
78 410 2.32 2.23 2.26 2.33 Same trim as 6, rolling
7 - AV 2.35 2.26 2.27 2.32 procedure as 5.
8a 195 2.32 2.25 2.25 2.25 Use pneumatic roller
8B 440 2.35 2.26 2.29 2.35 on joint on final pass.
8 AV 2.34 2.26 2,27 2.32
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The core densities show that densities at centerline are less than
those.at the quarter points. This difference in density could be
eliminat@d‘by dSing a full width paver which would require closing the
road. |

Visual inspections were made the first three years after con-
-struction. At four, five, and six years, measurement of centerline
cracking was done with the roadmeter car using the distance counters.
rOné'cQunter was used for cracked areas-and the other counter for areas
not cracked, The total of the two counters was the denominator when
determining the percentage of centerline cracking for each section.
The totals for corresponding sections were added to determine percentQ
ages for each procedure.

The dnly procedure to rank the same when comparing cracking and
density is No. 4 (delete the 1:1 slope shoe on the edge). This proce-
dure had the highest average density and also had the least cracking
through 1985. The other sections did not correlate well when compar-
ing density to cracking.

'All but procedures 1, 2, and 3 had cracked 100% of their length by
November 1986, and they were cracked 96.1%,.92.7%, and 92.5% r@sp@cQ'
tively} Each of those procédures had one section that was 100%
cracked. The percentage of cracking by section and vear is listed in
Table IT éloﬁg with £he densities near the centerline that were detex—‘
mined after construction in 1980. After 1984, all procedures exhib-

“ited a verv steep slope in the rate of cracking (Figure 2}.



PAGE 7

TABLE II
TABULATION OF CRACKING AND CENTERLINE DENSITY
. % Cracked CL Densgity
Section 1984 1985 1986 Rt Lt
1A 56.9 87.1 92.0 2.25 - 2,23
B 3.0 24,7 100.0 2.24 2,35
A+B 27.3 55.5 96.1 2.25 2.29
24 25.7 61.8 85.8 2.24 2.12
B . 24,0 48,1 100.0 2,21 ©2.20
A+B 24.9 55,2 92,7 2.23 2.16
3A 17.1 35.5 - 84.4 2.14 2,21
R 13.5 68.6 . 100.0 2.25 2.17
A+B ‘15,2 52.8 92.5 2.20 2.19
AA 4.4 24.9 100.0 2.27 2.31
R 19.0 73.0 100.0 2.33 2.30
A+B 9.0 40,2 100.0 2.30 2.31
5A - 7.6 58.7 ©100.0 2.23  2.18
B 58.3 89.7 100.0 2.25 2.19
A+B . 33.8 74,7 100.0 2.24 2.19
6A 13.4 47.9 100.0 2.26 2.27
B 41.7 85.5 100.0 2.24 2.26
A+B 23.8 66.3 100.0 2,25 2.27
7a . 1.0 22.1 100.0 .29 2,28
B 64.3 92.9 100.0 2.23 2.26
A+B S 32,7 57.6 100.0 2.26 2.27
8A 18.5 68.0 100.0 2.25 2.25
B 12,4 52.2 100.0 2.26 2.29
A+B ' 15,4 59.9 100.0 - 2.26 2.27
Conclﬁsiéns

None of the‘procedures used on this project succeeded in ?reventQ
ing a longitudinal crack along centerline.
| The method proﬁiding the best performance for four years after
constfuction was removal of the 1:i slope shoe from the paver when
placing the surface course. This method had 9.0% cracked afﬁer four

years and 100% cracked after six yvears of service,



PAGE 8

£
o0
on
=
r
L
o
<
S
[
Y
(e]
€
EE)
T
(a4
v
(4
ar
“
>
(@3]
e
o . L
. o u
j= 8 jod ] o
w15 R I
= (S 0ow x. o~ o o
P i B a- 0 -
“ wio YT Y] ot 4
¢ (o - 50 o @
2 o e - nE
@ &) B W uw @ Wwu P
z a @ =~ [ R T e
o Q0 [l o] W QM Lo ]
H o ogown [ oW @ fo el (i Moo
vt vy @ @ ~ g - o AT & o % 0.
o @ e . # - 3 Fugiviiie] o L s ow m
Lo (¢3N] g - 4 - UL N T P 5 2
=) 03T (S o o O e G0N ur oy 3 [ -
e chO QU@ w>D 8 T 2E Mgl PO Ced
] g o+ Rai -] FENT, O] ER RN o] Moo O R @© p.O
Y] mw 0 X2 @ Con ¢ e -0 o0 E O Ccw Y] ™
- O g oo [ERRSIFS] R =i Q 4 e H,O @
Lok oM oouU @ R Lo £ [0 B . LR I P [ ¥} m oo
=7 [ PR RN « PR S . OO0 [SIRUNe] o oL e RV I Liagpen 20
ad ™ foid < " O ~ @

payoeay y

S rE A M1 BV ROMNG 8530 01 X Ot
NOILY3OGHE00 NIQZLIIG o BHAEVE HMdVES NIDZLII0 G-HOPE CON




PAGE 9

The areas placed with a one inch overlap as presently described in
the construction manual had 27.3% of the joint cracked after four
years and 96.1% cracked after six years of éervice.

Between four and six years of service the rate of cracking for all
methods used on this project was about the same. Overall, there was

no one method that oyt performed the others in this project.
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JOWA DEPARTMENT OF TRANSPORTATION
HIGHWAY DIVISION

2/10/86 ' CONSTRUCTION MANUAL ' 8.43

B.43 GUIDELINE STRINGS AND EDGE ALIGNMENT

True edge alignment controls the correct lap at the Tongitudinal joint. If
there is no lap, the joint will lack density and raveling will occur. An
excessive lap produces an objectionable wide scab of mixiure on the surface
next to the joint, that has to be removed with hand tools to obtain an
acceptable appearance.

An -intended lap of one inch.with a vartance of ore-half inch each way has been
observed to produce correct longitudinal joint construction with minimum
effart, If these close variances are to be maintained, the ddiacent lane has
‘tosbe constructed with true edge alignment. '

One of the inspector's duties in obtaining true edge alignment is to make
frequent measurements to insure that the guideline string has been correctily
set and maintained. The nails used to secure the guideline string shall be at
intervals close enough to eliminate chords on curves and other irreqularities
caused by wind, etc,

Guideline str1ngs pTaced on a1l two-lane pavements except old concrete should

- be located by measuring from redhead nails which have been placed on the
centerline by instrument parties. The spreading of the lower Tayer will cover
the redheads. For succeeding layers, the guideline string should therefore be
located by measuring from the eXQnsed nails that were used to hold the str1ng
for the lower layers.

When resurfacing oid concrete pavements that are only two lanes in width, the
contractors~have been permitted to locate the guideline strings on the
shoulders along the outer edges. This is done by measuring out from one of
the pavement edges at intervals of approximately 500 feet, then tightening the

- string and using intermediate nails to secure the string. To insure that
parailel alignment is used for the adjacent lane, the guideline string for
that Tane shall be located by measuring across the pavement from the nails
used to secure the first line. To prepare a smooth location on the shoulder
for the guideline string, the specifications require that the grass shall be
closely mowed for a width of approximately 18 inches.

On curves for all surfaces, a sufficient number of nails shall be used to
permit the finishing machine to follow the line exactly without produc1nq
objectionable chords on the curved edge alignment.

The finishing machine operator shall follow the guideline %frwnq axactly. If
the machine qoes off the Tine for any reason, it shall be adjiusted back onto
the Tine immediately. [t is incorrect to smooth out the edgv atignment by
coming back onto the line gradually, This results in long stretches where
incorrect lap at the longitudinal joint will accur. Also when batch trucks
bump the finishing machines off the line on curves, the movement is usually

~down the slope of the curve. If the machine is brought back on the line
gradually, an objecticnable, long, straight chord will result in what is
supposed to be the curved edge alignment.

8-25
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I0WA DEPARTMENT OF TRANSPORTATION
HIGHWAY DIVISION

2/10/86 CONSTRUCTION MANUAL 8.44

8.45

o

jww]

When automatic screed controls are used, the short joint matching shoe shall
not be permitted except when placing a single 1ift only, with a thickness nf
14 inches or less, or for placement:in conjunction with heater scarification
work. When the lower layers are constructed, the spec1f}ed 30 foot ski device
shall be used for joint matching on each aner

The short joint matching shoes produce joints with smoother appéarances than
the 30 foot ski devices. Hewever, they do not contribute toward construction
of a smoother riding surface. The 30 foot ski device does.

Smaoth longitudinal joints are very important for surface layers and the short
Joint matching shoes may be used when surface layers are spread,

Careful adherence to the inspection procedures described in Section 8.43 will
insure true edge alignment which is essential for the correct cnnstruct1on of
1ong:tud1nal joints.

PRIME ANMD TACK COATS USING EMULSIONS

- General

Tack coats using emulsions are required prior to October 1. Dilution of
emulsion is required if non-uniform tack applications are experienced. 55-1,
S5-1H, €SS-1, and CSS-~1H. grades are specified,

For Dilution |

Dilute at 1:1 ratio, i.e., 1 gallon emulsion to 1 gallon water,

App11cat10n Rate

Double the usual speczfxcat1on rates of application normaily used for RC-70 or

MC-70. Ex., 0.03 to 0.05 Gal./S.Y. increased to 0.06 to 0.10 Gal./S.Y. dilute
emulsion, . '

Sample for Compliance
Sample the emulsion at the spray bar of the distributor with the bar valve in
a circulating position,

Measurement for Pay
The net gallons of undiluted emulsion.

Note: Undiluted emulsion must contain a minimum of 57% asphalt residue.
Diluted emulsion must therefore contain a minimum of 28.5% residue.

Settlement of Oiluted Emulsicons .
Assurance sample reports received on a number of projects indicate thét dilute
eiulsions are not méet1ng the minimum residue requirements. A review of this
probiem with producers in the state indicates that the dilution rate is being
carefully controlled and that the residue of the original emulsion is higher
than the minimum required.
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