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Is Sealant Cost Effective?
WA Sealant Effectiveness Study

AASHTO New Design Guide

Performance of Sealed and
Unsealed Concrete Pavement Joint:
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Benefits of Joint Sealing

® Minimizes Water & Incompressibles
iInto Pavement System . @

® Reduces Subgrade Softening, N4

Pumping and Erosion of Fines and
Spalling /_K
® Prevents Joint Associated Distress? Backer Rod

Reservoir

® Extends Pavement Performance

International Grooving and Grinding Association



Why Seal Joints and Cracks

revent" 5 Incompressible from Lodging in the
}nt — Slab Growth and Blow Ups




' Why Seal Joints and Cracks

Prevents Water from Entering the
Subgrade:

-Prevents subgrade erosion

PCCP -Voids beneath




The Top Doesn’t Always Tell the

Story




How Do
' You Design
the Joint
"  Sealant

AC Longitudinal

System
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Joint Seal System Design

(Does the traditional sealant configuration really keep water

‘ [ Edge of Pavement




Reservoir Design and Cutting

Backer
Rod

Filled Filled Sealed Compression Seal
(in single saw cut) (in reservoir cut) (in reservoir cut) (in reservoir cut)



How Does Vertical Load
Impact Sealant

Performance
- )

Good for Hot Pour  Good for Silicone  Bad For Silicone
Bad For Silicone OK For Hot Pour

Ton, E., “Factors in Joint Seal Design, “Highway Research Record
No. 80, Highway Research Board, National Research Council, 1965



Sealant Types

Silicone
Non Sag
Self Leveling
Rapid Cure

Hot Pour
Standard Modulusf
Low Modulus e

Compression Seal




Allowable Joint Opening Movements
(Compression/Extension)

® Hot Pour Sealants: 25% Extension

® Silicone Sealants: 50% Compression
to 100% Extension

®* Compression Seals: 15% min
Compression to 50% Extension



Description

This web applet, based on the total free strain
calculaions from the research report "A
Mechanistic-Empirical Tie Bar Design Approach for
Concrete Pavements," allows you to estimate the
maximum amount you should expect cracks
beneath sawcuts in doweled or undoweled
transverse joints of in jointed plain (JPCP) or
jointed reinforced concrete pavement (JRCP) to
open due to the variables used as inputs here. This
maximum joint movement estimate is useful when
selecting suitable sealants for your planned or

specified joint width.

Terms of Use

The user accepts ALL responsibility for decisions
made as a result of the use of this design fool.
American Concrefe Pavemenf Association, its
Officers, Board of Directors and Staff are absolfved
of any responsibility for any decisions made as a

result of your use. Use of this design tool implies

acceptance of the terms of use.

b

' ggMaximum Joint Movement and

- Sealant Elongation Estimator

Location Details
State: Select State
Location: Select Location

Concrete Material Details

Cement Type: | Select Type

Cementitious Materials Content{lb/yd“j’): |

Coefficient of Thermal Expansion {10'5/DF]: |

Concrete Pavement Structure Details

Concrete Pavement Thickness (in.): |

Transverse Joint Spacing (ft): |

Construction Details

Month of Construction: | Select Month

Curing Procedure: | Select Procedure

Calculate Results

| Submit | Button will become enabled once all fields are properly filled in



http://www.apps.acpa.org/apps/JointMovement.aspx
http://www.apps.acpa.org/apps/JointMovement.aspx
http://www.apps.acpa.org/apps/JointMovement.aspx
http://www.apps.acpa.org/apps/JointMovement.aspx

Manufacturer Design Tables
Silicone and Compression Seal

*Joint Width 1/4” 3/8” 1/2” 5/8” 3/4” 7/8” 1”7 11/8” | 11/4” | 13/8” 1
1/2”

Minimum Sealant 1/4” 1/4” 5/16” 5/16” 3/8” 3/8” 3/8” 1/2” 1/2” 1/2” 1/2”
Recess

Meeting Specifications

N Delastic® Preformed Pavement Seals meet ASTM standard specifications. They are
Backer Rod Diameter 1 3/8” 1/2” 5/8” 3/4” also recognized by the FHWA, U.S. Army Corps of Engineers, the U.S. Air Force, the
FAA, consulting engineers and other agencies as an effective, long-lasting concrete
pavement joint seal solution.

Delastic® Preformed Pavement Seals have been successfully used on high per-

- ” ” ” formance concrete pavements throughout the U.S. Many of these installations
sealant Bead ThICKness 1I4 1I 1I4 511 6 have protected pavements located in extreme hot and cold climates in excess
of 20 years.
A » »
3/16"+ 1/16 on Detasiice Pratarmed Pavement Seare. o o
W ——

Minimum Joint
Saw/Reservoir Depth 11/8” | 1147 | 1127 | 13/4

40-year-old Preformed Compression Seal at DFW

Minimum Backer Rod 1/2” 1/2” 5/8” 111 Tyicl in desn for th °” and , ,

pavement seals

Depth

Delastic® Preformed Pavement Seal Characteristics

Delastic® Seal Characteristics Joint Design Criteria

Seal Nominal Nominal Narrowest Widest Minimum Typical Insta-l.led
Catalog No. Width (W) Height (H) Movement d Opening * Opening * Depth (B) Width (A)

Estimated Usage Non- 245 149 112 70 E-437 0.437(11,11) 0.937 (23.81) 0153(388) 0.219 (5.56) 0.372 (9.45) ~ 0.372(945) 1.000 (25.40) 0.250 (6.35)

E-562 0.562(1429)  0.625(15.88)  0.188 (4.78) 0.290(7.37)  0478(12.14)  1.063 (27.00) 0.3125 (7.94)
Sag E-686 0.687 (17.46)  0.687 (17.46)  0.259 (6.59) 0.325(826)  0.584(14.84)  1.188 (30.18) 0.375 (9.53)
E-816 0.812(2064)  0.830(21.08)  0.313(7.95) 0.378(9.59)  0.691 (17.54)  1.438 (36.53) 0.500 (12.70)

E-1006 1.000(25.40)  1.000(25.40)  0.450(11.43)  0.400(10.16)  0.850 (21.59)  1.625(41.28)  0.500-0.5625 (12.70-14.29)
EStI mated U Sag e E-1256 1250 (31.75)  1.000 (25.40)  0.563(14.30)  0.500 (12.69)  1.063(26.99)  1.875 (47.63) 0.750 (19.05)
. V-1625 1625(4128)  1.125(2858)  0.631(1603)  0.750(19.05)  1.381(3508)  2.250 (57.15) 0.875 (22.23)
Self-levelin 9 (ft/ ga I) 273 172 130 82 E-2000 2000(50.80)  1.500(38.10)  0.950(24.13)  0.750(19.05)  1.700(43.18)  2.500 (63.50) 1.125 (28.58)
E-2500 2500 (63.50)  2.500 (6350)  1.125(28.58)  1.000(2540)  2.125(53.98)  3.375 (85.73) 1.375 (34.93)
E-3000 3000(7620) 2500 (6350)  1.550(39.37)  1.000(2540)  2.550(64.77)  4.000 (101.60) 1.750 (44.45)

Above: First number shown in bold repi inches, metric dil i (mm) are shown in parentheses. Notes:*Thickness of the seal wall and internal

web are not drawn to scale. 1 Maximum movement which seal will accommodate in joint with correct design. 2 A narrower opening will place excessive
stress on the seal and may cause premature failure. 3 A wider opening may not provide sufficient compressive force to hold the seal in place.** To be used
as reference only. Installed width may vary by project.




Silicone Joint Sealant Configuration

Jet Fuel Resistance Testing —
Airfield Applications

As stated in FAA Enginsering Brief
MNo. 36 (dutod 5/%6), “The function of
a sealant is 40 seal he Jomnt between

w0 concrete surfiaces } Thorafors, the
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Figure 2. Effect of Fusl Spill on Dow Corming* Silicon Joint Sealant
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‘Table L Specification Comparison

Seasant Type
Cold Applied
SSSI6MA  Hotpplicd
ASTM D 3569 HotAppliad

ASTMCTI9 Cold Apphicd

seatanis for  Tablem nange
aisficld applications mentionsd above.

A simulated fuel spill test joint (see oy — o o
Figure 1) was chosen alon e S poroent 15 20pereent
ASTM C 719 cyclic testing This est Shdeel B [l Mo

Joiat in combination with € 715 o N Yo

Hydraulic Fluid None Neme

Self-Leveling

Recess min 1/4"- 3/8" Below Surface
2 to 1 Ratio
Tooling Required



Hot Pour Joint Sealant
Configuration

mmum Pav ment Temperqtures
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Asphalt Hot Pour Joint/crack
Sealants

*ASTM D-6690:

Type | -ASTM D1190

Type Il - ASTM D3405

Type Il - Low Modulus

Type IV - Fed Spec SS-5-1401C
FAA P 605-ASTM D-6690

State Specifications



SILICONE PACKAGING

Drums-50 gals of Material

5 Gallon Pails
® 29 0z. Tubes (6 per case)

® Store out of direct sun

Do not store in freezing

temperatures or above 9o°F.
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Keep out of excessive humidity
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How Are Materials Tested?

® Certification
® Owner Laboratory

® Outsourced Testing
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Installation
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Percent of Total Cost For Each
Operation of Sealing a Joint*

Furnish and Install
Cleaning

B Reservoir Cut
Initial Cut

* ACPA Relative Cost Study
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Media Blasting



http://www.clipartof.com/portfolio/patrimonio/illustration/retro-sandblaster-logo-1-216437.html

Personal Protective Equipmen

Silica
Dust
Hazard!

Exposure to crystalline
silica dust can cause
cancer or silicosis.
Avoid breathing dust.




No Cleaning Brushes!
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Inserting and Rolling Backer




Sealant
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Compression Seal Installation

® Lubricant-Adhesive shall
meet ASTM D2835

® Installation Above 32 F
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\
ok

® Install Sealant in
Longitudinal Joint First

v q ® Cut Longitudinal Joint in
| @ iy Center of Each Transverse
o Joint

® Install Transverse Joint
Continuously Across

® Sealant Stretch Should be
Less than 4 %

® Recess Sealant 3/16”
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100%
90%
80%
70%
60%
50%

40%
30%
20%

10%
0%

- ‘Sealant
o rformance
Al ~ © Furnish and Installl
é :.: Cleaning

e | k- m Reservoir Cut

E ] ) ~ “lnitial Cut

* ACPA Relative Cost Study



Defining Sealant Life

L—!—PP Paveﬂqent Ma”—-]-te_naﬂce Time st Which 75% Effectivencss Level Was Reached, months *
) Scalant Config- South
. . . Mazenial uration Arizona Colorado lowa Kentucky Carolina Average
Materials: SHRP Joint Reseal T —— - - —
. R ~ I 2 112 66 91 191 90 110
Experiment, Final Report s | w2 W 126
4 105 61 83
Crafex 1 52 80 76 86 9 1)
RS 2M1 2 13§ 69 118 108 138 114
3 m 155 80 113
- 53 12 8
Meadows l 4 40 19 55 42
Sof-Seal 2 40 51 o4 46 SO
3 ) 161 i1 83
4 4 43
Crafco 221 5.4 -9.38yrs . : e
- - 2 32 63 50 58 51
Crafco 231 6.4 —-9.5yrs ; T e e -
Dow 888 SL = 12.8 yrs — 1] o 3
. y Hi-Spec 2 - 54
— 4 7¢ 76
Dow 888 =13.9 o g -
RS 221 2 108 0s
4 117 117
Dow 888 1 198 145 130 186 178 167
Dow §88-S1 | 183 110 128 164 186 154
Mobay 960-S1 1 194 93 65 115 168 127
Mobay 960 1 143 143
Crafco 903.SL | 194 s
Koch 9050 1 9 16 78
n‘v.. £88 : 81 181
\i‘j‘lum
D"'f S88-SL 1 143 143
ivi””‘l
Koch 5005 1 173 173
g gmomocen

*  Times greater than 82 months arc extrapolated 10 a maximum of 200 months



20 Year Old Hot Pour Sealant
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Can We Seal a Joint?
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When to Reseal & Sealant Longevity

*Adhesive Failures
‘Cohesive Failures
*% Damaged or Missing

When the Sealant is
No Longer Serving
its Intended Function
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What Happens When the Plate is




Summary

® Design Joint Sealant System for the
Expected Joint Movements

®Select a Joint Sealant Material and
Backer Rod Appropriate for the
Intended Purpose

® Ensure Proper Cleaning and

Preparation- Clean, Dry and Bondable
\

Inspect the Work and Verify its
cceptability
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Tech Brief

Proper Joint
Preparation Prior to
Sealing and
Resealing Concrete
Joints

Introduction

To seal or not to seal has been a
strongly debated question for more than a
quarter century. This debate has continued due
to the variable performance of installed
sealants and the inability to relate sealant
condition to pavement performance?.

Joint sealing has been a process in
constructing concrete pavements for over a
hundred years, yet the challenge of quality
installation continues. With the introduction of
the OSHA PM10 regulations (29 CFR
1926.1153), this challenge has become even
greater with the need to ensure environmental
worker safety.

The cost of cleaning joints amounts to
about 5% to 8% of the total installed sealant
cost; however, if done correctly, it can
significantly increase sealant performance life’.
Quality of installation may be the single most
important factor in sealant performance.

July 2024

The purpose of joint sealing is to reduce
the amount of water entering a pavement
structure and to prevent the filling of joints with
incompressible materials. Water entering a
pavement structure through joints can lead to
pumping, faulting, base and subbase erosion,
and loss of support. Unsealed joints also allow
the introduction of deicing chemicals and other
contaminants. Incompressible materials filling
pavement joints can result in joint spalling,
blowups/buckling, or shattered slabs.?

Independent of the type of sealant, or
final joint configuration, the following steps
should be used to ensure proper joint
preparation prior to sealing and resealing
operations.
e Power wash joint immediately after
“final” sawing

¢ Media blast joint faces followed by
air blowing joints prior to sealant
installation

e Visually check for cleanliness and

moisture to approve workmanship
—See RTU 17.01-2017 Wikipave.org

e Air blow joints again, just before

backer rod and sealant Installation

Narrow joints are generally more
difficult to clean and should be at least 3/16
inch minimum in width and preferably a
minimum of 1/4 inch. (See SNS Tech Brief on
Narrow Joints?).

Although some specifications indicate
that a separate pass for each side of the joint
should be made, for narrow joints, a single pass
with an alignment nozzle has been successfully
used? (see Figure 1). The alignment tool directs

www.sealnoseal.org




During Construction
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Tech Brief

The Use of Vacuums
to Clean Sawed
Pavement Joints

Introduction

Sawing joints in concrete pavements
potentially exposes workers to respirable
crystalline silica dust which may increase the
risk of health issues. OSHA has standards
designed to protect workers from these risks:
Respirable Crystalline Silica Standard (29 CFR
1926.1153) and Respiratory Protection Standard
(29 CFR 1910.134) among others %3,

This Tech Brief is not intended to
address the health risks, but instead to provide
information on devices which can be used to
minimize them. Specifically, the use of vacuum
equipment to extract slurry residue from the
pavement surface and partially the joint.

Silica
Dust
Hazard!

Exposure to crystalline
silica dust can cause

cancer or silicosis.
Avoid breathing dust.

Figue 1 Safety Warnings

August 2024

Wet Sawing Vacuum Equipment

When properly conducted, wet sawing
is acceptable under OSHA standards. However,
once the slurry dries, it can become a problem if
excessive amounts remain and there is a
mechanism such as traffic or wind to make it
airborne. In these situations, it may be
desirable to use a vacuum during the sawing
operation. Figure 1 is a photo of a contractor
constructed vacuum system for wet sawing.

It should be noted that the equipment
used for vacuuming wet sawing is different than
that used for early entry sawing. In Figure 1,
the slurry recovery tank can be seen in the
upper right-hand corner of the photo. The
slurry tank allows the vacuum to work
continuously until the tank is full. No filters are
involved in the retrieval process.

Vacuuming of joints is more common
on airfield construction than on highway
construction. Figure 2 indicates the cleaned
joint after power washing and vacuuming.

I =4 Ml z

f—ig‘ure. 1 Photo of Wet Saw Vacuum Pickup
Equipment

www.sealnoseal.org




After Power Washing and Vacuuming

Early Entry Saw Vacuum
Equipment
Similar to wet sawing, if done properly,
early entry sawing is acceptable under OSHA
standards. However, Figure 3 indicates the
remains from an early entry sawing operation
without vacuuming. Obviously, based on

environmental and traffic conditions at a given
site, the dried slurry may pose a problem.

% i
Figure 3 Photo of Concrete Remains from Early
Entry Sawing without Vacuuming

Figure 4 is a photo of commercial
vacuum equipment designed for early entry
sawing. Note that this type of equipment uses
HEPA filters that need to be cleaned out several
times during a work shift to keep them
functioning properly. Note also that there is a
need for a second person to push the vacuum
as with the wet saw vacuuming.

August 2024

Figure 4 Photo of Early Entry Saw Vacuum
Pickup Equipment

Figure 5 Photo o
Vacuum Attachment

References

1. OSHA Fact Sheet, “OSHA’s Respirable
Crystalline Silica Standard for
Construction”, Occupational Safety and
Health Organization, 2017
OSHA Fact Sheet, “Control of Silica Dust
in Construction Walk-behind Saws”,
Occupational Safety and Health
Organization, 2017
www.osha.gov/silica

www.sealnoseal.org
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Filling Narrow Joints
in Concrete
Pavements

Introduction

Traditionally, sealing joints requires a
specific sealant shape factor, backer rod, and
reservoir cut. The reservoir cut is typically %” to
3/8” wide for highway applications. Sealant
materials include hot pour, silicone, or
compression seal (which does not use a backer
rod).

In recent times, filling of narrow joints
in concrete pavements has become more
common. With this increased interest, it is
important to understand the procedures and
materials necessary to provide quality
installations and acceptable performance.

Width of Initial Saw Cut

It is not possible to successfully install
hot pour sealant in a 1/8” sawn joint. The
product does not penetrate sufficiently into the
joint as indicated in Figure 1. The volume of hot
pour being placed is small, so it is difficult to
control and often results in excess material on
the surface.

March 2021

rie

Top of Joint

éottom of Joint
Figure 1 Hot Pour Penetration Depth

Figure 1 represents the sealant
penetration into a 1/8” inch wide laboratory
prepared joint sealant installation with a
resulting penetration of approximately 1/2”.
Penetration into a 3/16” wide joint opening was
at least two inches. The laboratory penetration
results for both joint widths were based on an
ASTM D6690 Type Il sealant applied at the high
end of the recommended application
temperature.

Figure 2 indicates a core retrieved from
a project which specified a 1/8-inch-wide joint
width. Penetration was limited to % inch with a
large deposit on the surface. This field result
supports the lab results.

It is recommended that for new
construction, a minimum blade width of 5/32”
be used for contraction joints unless a second
widening cut is to be performed. This also
assumes that with shrinkage, the final joint
opening width will be at least 3/16 inch before
sealant installation.

www.sealnoseal.org




Narrow Joint
Installation
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