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“In recent years, it has become evident

how critical longitudinal joint construction
IS to the life of the pavement structure...

Many pavements have been or are in the
process of being resurfaced as a direct
or indirect result of longitudinal joint
deterioration.”

Kentucky Transportation Center
College of Engineering









Study Approach

 Benchmark Survey — FHWA Divisions

e Literature Review

e |[dentify... What we know? Things we don’t?
* Interview the Experts (18)
o Visit select State DOT's (5)

* Report & Develop Training Tools...



Takeaways from FHWA Survey to

52 Division Offices

e 15 States are not satisfied with
overall performance of L-Joints

e 2/3'ds of States have a “L-Joint spec”

— Half of those (17) have a min. density
* Range from 89% - 92% min G, (Rice)

— Other half are method specs
 From Joint Adhesive to very prescriptive



Experts Interviewed...

10 Consultants

52 FHWA Division offices

5 DOTs

10 Consultants

8 NAPA Sheldon D. Hayes
award winning Contractors



Interview Questions

N N, NI CONSTRUCTION INTERVIEW

This survey is part of the Asphalt Institut="s cooperative agraement, “Marketing of Hot
Mix Asphalt (HMA) Jomt Construction Best Practices™

1) First pass must be as straight as possible. How do you accomplish that?

2) Do you prefer a
z) Notched wedge joint Dg vou compact the wadge? (ves) (ne)
b) Butt Joint

3) Do vou use paver automation (yes) or (no), Your preference is
2) Joint Matcher
by Ski

4) Do you rell the unsupportsd edges by;
z) Staying back §-mches from the sdgs
b) Ovethang the edge of the mat by 6-mches

¢} Other
3) When usmg 2 wedge jomt do you tack the notch & wedge (yves) or (no) if ves, with

2) Emulsion

b) PG-grade Asphalt

¢) Other If ves, complete wedge of portion. Any, problems?
§) When using 2 butt joint do vou tack the vertical fzce (ves) or (no) if yes, with

2) Emulsion

b) PG-grade Asphalt

c) Other If yes, complete wedge or portion. Any. problems?

T) Have vou ever usad 2 propristary joint adhesive, (ves) or (no), if yg3
z) Was it practical? (ygs) or (no)
b) Did it mprove the performance of the jont? (ygs) or ne)

3) Haye vou ever cut the cold jeint back prior to placing the adjacent lane? (yez) or (no)
z) Was it practical? (ygs) or (ne)
b) Did it improve the performanee of the jomt? (yz3) ot (no)

9) Have vou ever used =n infra-red hezter on 2 longiudnal jemt? (ygs) or (ne)
z) Was it practical? (ygs) or (no)
b) Did it improve the performance of the jomt? (vgs) or (no)

10y How much do vou ovelzp the hot materizl onto the cold material?

a)

11y What do vou do with the overlap materizl?

2) Push it back to the joint
b) Do nothing
o) Othsr

12) Do you rell the second pass
2) From the hot side ovetl apping onto the cold
b) From the cold side ovetlapping onte the hot

¢} Mzke the first pass staying back from the joint and overlapping onto the cold

with the second pass
d) Start rolling on the outside edge and working mto the joint

e} Other

13) De you moniter the longitudmal joint density (ves) or (ne), if ves, how
z) Muclear gage of similar device

b) Corss
¢} Othsr
14) Which type of specification offers the best chance to long tetm jomt performanes?
a) MMethod
b) Mmimum percent density, Wheat is the practical mmmum? Yo

c) No specification

13) Doses 2 fine 9.3mm mix have 2 better chanes for goed performance than 2 12.5mm
2) ez
b) No

16) Does 2 9. 5mm mix with 2 design zsphalt content of §.2% asphalt have 2 better chancs

for good performance than that same mix 2t 3.7% asphaht?
2) Yes
b) No

17) Could T do anvthing zdditional m “late season™ paving to mmprove joint performance?
)

18) Have you ever been required to seal the surface of 2 longiudmal jomt as part of the

contract? (ygs) or (no). If ves, what did vou use to s=al the jomt?
2) The material was
b) The width of the s=al was -mches

19) What zre the other “Tips that make the differsnce™? List 25 many as you like.

We sincerely appreciate vom assistance in improving the performance of
longitudinal joints. ThankYou

T




Not. Always




We Know Unsupported Edge Wil
Have Lower Density

Proper Overlap (about 1) Sufficient Material

\ for Roll-Down (25% overheight)
L / -

Low Density Area (unconfined edge)
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Echelanavihg Longitudinal Joint

- Joint passes between the quarters
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Q. Prefer Notch-Wedge or Butt Joint?

The experts re equally divided
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; 2"d pass
1st pass
| 2nd pass
Y210 ¥-inch i
t ‘,'
1 pass NMAS

Wedge 3:1to 12:1



What we do know!

A pavement is permeable when the voids are
Interconnected.

 Coarse-graded 9.5mm and 12.5mm Superpave
mixes become permeable at 7.7% voids.

d Coarse-graded 19mm mixes at 5.5%, and
25mm mixes at 4.4%. (ref: NCAT study)

d At what % the voids become interconnected
depends on the type of mix.




Effect of VVoids on Life
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What we do know!

d A fine-graded 9.5mm mix with a 6.2% obc is
less permeable than a coarse-graded 9.5mm
mix with a 5.7% obc.

d On the other hand, small size finer graded
mixes have more potential for rutting and
bleeding.

d For dense-graded mixes, we should strive for
the mat and joints to be impervious.

1 As a “rule-of-thumb”, the % voids should not
exceed 8%.




Prior Planning!

‘0O Select joint (butt or wedge) best suited
for that job

[ Choose smallest NMAS that will do the job

d Consider using a “fine” gradation

4 Lift thickness = NMAS x 4,
exception “fine” gradation, NMAS x 3

d Longitudinal joint should be included In
construction plan & sequence




GETTING STARTED OFF RIGHT

Jirucking Compaction

Dump Person MTV; Keep paving moving



Tack Coat

Full width of mat to
minimize movement of
unsupported edge




First Pass Must Be Straight!

Unanimous that a string-line should be used, to assure first
pass is straight, to get a consistent 1" overlap with 2"d pass.
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Tough to get proper overlap (1")
with next pass




t Matcher

IC With Join

Paver on Automat




Matching
Joint

r &

_.;”5 Proper Overlap: 1.0 + 0.5 inches

1
-

Sufficient Depth of HMA to
avoid “starving” joint and
“bridging” with roller

After all rolling, desired
height diff. about 0.1”



Set Material Depth to Fill the
Joint Completely When

Compacted
If the joint Is starved of material —
the roller will simply bridge onto o ;U
the cold mat and joint density : -,
will be poor. ﬁ“ Pivy
To avoid this, where practical Sl ‘L'T

set automated controls to
function as joint matchers when
paving between traveled lanes. i

Frank Colella slide



Bumping Joint Properly
- w { L1 Don’t push across!
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Vibratory Screed should always be O
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Tack the Jomtl (Butt or Wedge)

f

Nl R

e

',,w

PG asphalt or
Proprletary Joint
Adhesive



Auger

Uniform Head of Material
Across the Entire Screed

Carry Material Within
12 — 18-inches of __
the End Gate



Carrying the mix
out this far Is
unacceptable







Roller Pass on Unsupported Edge

1St
50/50 op

_6”

- Roll When HOT!

Overhang vs. Stay Back 4

Inion




If staying back 6”, Watch for lateral
movement and stress crack

Edge of drum inside unsupported edge

Can cause cracking near the edge and lateral mix movement at the
unsupported edge




Rolling the Supported Edge

(many different opinions and approaches)
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Staying off the Joint by 6”
/With 15t Pass Avoids Bridging
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but, watch for stress cracks along < -
the edge of the drum. May be more of a
concern with rolling unsupported edge



* Permeability at the
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Longitudinal Joint Specification
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Nuclear Density Profile
Texas Transportations Institute Study
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Longitudinal Asphalt Pavement Joint Construction ......... Performance
- D. Morian, et al. Quality Engineering Solutions, NV

Significantly better performance 98% of the Mat 12 years
vs 95% of the Mat 8 years

Assume mat is 94% of G then 98% of 94% is 92% (8% V,)

mm?

then 95% is 89% (11% V,)

then 93% is 87% (13% V)




Effect of In-Place Voids on Life
Washington State DOT Study
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DENSITY VS. PERMEABILITY
12.5 mm WEARING COURSE
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Coefficient of Permeability (K) (cm x 10™ / sec)

. Dean Maurer, P.E



Various Research Reports on Critical
Air Void Level for Permeability

Critical Voids

9.5 mm where permeable
E. Zube - California Dept. of Highways - 1962 8

L. Cooley, B. Prowell, R. Brown — NCAT - 2002 7.7

R. Mallick, et al - (fine graded) 8.5

12.5 mm

B. Choubane, et al — Florida DOT - 1998 7

J. Westerman — Arkansas HTD - 1998 6

NCAT 03-02 — (coarse graded) - 2003 7



Dilemma at the Joint

Air void & b
Permeability research e o oo
says <7-8% V,needed iy

B T e "-ﬁd'-._p

Sl = Standard j-(J)i_nt
%ﬂ construction

s practices reach 9-10%
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. Sealing
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Overbanding is not Unusual
Many Agencies require for patching
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Proposed “End-Game”
Criteria for LJ Density
Spec

Six-inch Cores -
Centered on butt joint, or middle of wedge

> 92% of G, : maximum bonus

Between 92% and 90% of G,,,: pay 100%, possible
pro-rated bonus, and overband joint

< 90% of G,,,, : reduced payment, overband joint



Uther Options / New Producis

« Mill & Fill One Lane at a Time

e Joint Heaters

e Cut Back Joint

e \Wedge Compactors

» Joint Adhesives (hot rubberized asphalt)
e Surface Sealers Over Joint



08.23.2008 12:48




Cutting Back the Jagint

B. Prowell photos



LU ITHALIIING

dlge ProejECISIWHER
trafficisimansgess
Cut when mix'is wal

and plastic.

Watering of blade
prevents tearing.

Joint then painted wit f‘
50pen binder. J v
Cutting and palntlng ’

not done on open |
mixes.



http://www.highwaysmaintenance.com/kraktext.htm�

Smoothness
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Keep the Operation Moving

asphalt|institute

One of the
essentials for a
smooth riding
asphalt pavement
IS to provide for a
continuous
operation!

This requires
planning!

Training, so necessary. 4a



Smoothness

asphalt|institute

The effects of changing the Paver Speed

Maintain Constant Paving Speed

Training, so necessary. 4a



Planning the Speed of Paving

asphalt institute

S =(2,000 x P)/ (60 x W x H x D) (in U.S. Customary Units)

S = Speed of the Paver (in feet / minute)

P = Production at the Plant (in Tons / hour)
W= Width of paving (in feet)

H = Lift thickness (in feet)

D = in-place Density (in pounds / ft3)

S=P/(60xWXxHXxD) (In metric units)

S = Speed of the Paver (in meter / minute)

P = Production at the Plant (in Tonnes / hour)
W= Width of paving (in meter)

H = Lift thickness (in meter)

D = in-place Density (in grams /cm?3)

Training, so necessary. 4a



Planning the Speed of Paving

asphalt|institute
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Training, so necessary. 4a



Avoid disruptions of the paving operation

asphalt|institute

Effect of Stopping the Paver

An “over-active” screed operator will cause surface roughness.
You will not be able to roll this out.

What the Paving Machine places is the final smoothness.

Training, so necessary. 4a




asphalt institute

Questions?

Robert (Bob) Humer, P.E.
Asphalt Institute Senior

Regional Engineer
Westlake Village, CA

Training, so necessary. 4a
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