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Why Do We
WIS 55> Make and
T e Seal Joints
(Owner)

A \ N




To Control Cracking

Controlled Cracking Uncontrolled Cracking



Types of Saw Cuts

Initial Saw Cut Reservoir Cut




Performance of Sealed and
Unsealed Concrete Pavement Joint:

Brief
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This TechBrief presents the results ofa notionwice study of the efects of transvars
Jjointzaaling onperformance ofjsinted plain concrate pavement (APCFY. This stud)
was con crotad fo assess whether FOP designs with snsealed transvarse joints
clefartion data wene coliected fom 117 a3t secfions of 20 expenimental foin s ssa}
mg-pfqlm focrtzdim 1) stotes. Panfsomonoe of the pavemant test soctions with

! joints wias it the panf; off

one ormone fypes of sealked foints.
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BACK GROTLES

b pr:v:u‘ﬂ.ng the mflration of Incampre
n tones) inta the jaims, thereby reducog the Lk
m!ae'l.'rt!rl]cﬂnt distressss such as jaint spalbing and Blowap
pints In |olnted comcrete pavement (JCF) are fyplcally crea
g al saw cut 1o force comtralled cracking, followed by as
-- 'Pdﬂ.!l: zaw cut to produce 3 reservolr for the Joint sealant matedal. 1
nal approach of saming and sealing transverss contraciion joiob
e=d to account for between 2 and 7 percent of the Inital construc
oast af a JCP. Moreowver, these sealed transverse |oints require resealing o
or more Hmes aver the service e of the pavement, leading to addita
casts In terms of labor, materials, cperations, and lane closures.

Recently, several Stte depariments of transportation (COTs) have be
questianing conventlonal trans verss | aint sawing and s=aling practices. Th
agencies contend that the benefits denived from s=aling do not offset the o
assoclated with the placement and cootinued upkeep of the sealant over
life of the pavement. As a resuli, they have been expertimenting with diff..
ent sawing and s=aling alt=mnattves, for example:
= Marrow umssaled jolois, consisting o single saw cuts that are left un-
szaled.

Marrow flled joints, corststing of single saw cuts that are filled with
sealant that adberes to the sides and battom of the saw cut.

Marrow sealed |oints, conskting of single saw cuts that contatn a nar-
row backer rod and sealant material.
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Is Sealant Cost Effective?
WA Sealant Effectiveness Study

AASHTO New Design Guide

MEPDG predicted IRI, inches/mile
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Reasons for Joint Sealing

Minimizes water & incompressibles geaalant Nozzle
into pavement system

Reduces subgrade softening, \.
pumping and erosion of fines and

spalling
® | Prevents Joint Associated Distress? |

o! Reduces Noise (Joint Slap)

______________ | %
/
/ Backer Rod

Reservoir



Why Seal Joints and Cracks

Incompressible from Lodging in the
int — Slab Growth and Blow Ups



l Why Seal Joints and Cracks

Prevents Water from Entering the
Subgrade:

-Prevents subgrade erosion

PCCP -Voids beneath
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How Do

i You Desil
i ‘ the Joint
- .»  Sealant
X e System
(Owner)
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_ - Edge of Pavement




Reservoir Design and Cutting

Backer

Rod
Unfilled Filled Filled Sealed Compression Seal
(open) (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. 8o, Highway Research Board, National Research Council, 1965



Sealant Types

Silicone
Non Sag
Self Leveling
Rapid Cure

Hot Pour
Standard Modulus|f
Low Modulus S

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



Manufacturer Design Tables
Silicone and Compression Seal

*Joint Width 1/4” 3/8” 1/2” 5/8” 3/4” 7/18” 1” 11/8” | 11/4” | 13/8” 1

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

Delastic® Preformed Pavement Seals meet ASTM standard specifications. They are
H ] LE] L] LL

Backer Rod Diameter? 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-

H LE) ”» ” formance concrete pavements throughout the U.S. Many of these installations
Sealant Bead Th|CKness 1I4 1I 1I4 5I1 6 have protected pavements located in extreme hot and cold climates in excess
of 20 years.
A " "
316" + 1116 Sk b gl hewori vy
-—w—|

Minimum Joint
Saw/Reservoir Depth 11/8” 11/4” | 11/2” 113/4

it

M i n | mum B a ck er R o d 1 I2 ” 1 I2 ” 5 18 ” 1 1 I1 e “rgn = hE o V, s” . 425t e Comproeson Enel iSEH)
pavement seals
Depth

Delastic® Preformed Pavement Seal Characteristics

Delastic® Seal Characteristics Joint Design Criteria
Seal Nominal Nominal Max. Widest Minimum Typical Installed

Esti mated Usage N on- 245 1 49 1 1 2 70 E-437 0.437 (11.11) 0.937 (23.81) 0.153 (3.88) 0.219 (5.56) 0.372 (9.45) 1.000 (25.40) 0.250 (6.35)
E-562 0.562 (14.29) 0.625 (15.88) 0.188 (4.78) 0.290 (7.37) 0.478 (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 (8.26) 0.584 (14.84) 1.188 (30.18) 0.375(9.53)
E-816 0.812 (20.64) 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 (21.58) 1.625(41.28)  0.500-0.5625 (12.70-14.29) |
Esti mated U sag e E-1256 1.250 (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)
Se If_leve I i n g (ft.lga l) V-1625 1.625 (41.28) 1.125 (28.58) 0.631 (16.03) 0.750 (19.05) 1.381 (35.08) 2.250 (57.19) 0.875(22.23)
273 1 72 1 30 82 E-2000 2.000 (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 2.500 (63.50) 2.500 (63.50) 1.125 (28.58) 1.000 (25.40) 2125 (53.98) 3.375 (85.73) 1.375 (34.93)
E-3000 3.000 (76.20) 2.500 (63.50) 1.550 (39.37) 1.000 (25.40) 2.550 (64.77) 4.000 (101.60) 1.750 (44.45)

Above: First number shown in bold rep inches, metric di ions (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.




Jet Fuel Resistance Testing —

Airfield Applications

As stated in FAA Enginsering Brief
No. 36 (dated S/%6), “The function of

apy obe
‘depiction of actual field conditions.

oo e Thersfor The

sealants .

oss im than tis ability fo with- bl o h block

stand jotnt movement and matntan (see Figure 1). The sealant is allowed
ion This et goes on cure. The dam i filled wit

further to state that “Sificone sealant | fid (1., jet fuel). The fluid is then

P by comtact with fet jssspate, as it would in 1

upan evapora-
t10m of the fuel. wathout lass of bond

Generally. for a sealant 1o be success-
ful in an sirfield spplication, it must
‘moot the following requirements:
- Resistance to ultraviolet light
* Wids tomporature flexibility
- Cyclic movement capability

th extonsion and comprassion)
* Fuslioil resistance
- Jot blast resistance

leral Speci fications SS-S-200, S5+
S_1614A and ASTM Spocification D
3369 atiempt 10 test for the sbove

‘compasison of these specifications.

Since there are flow faderal or ASTM

airfield spplications mentioned abav

A simulated fuel spill est joint (see
Figurs 1) was chosen alon

ASTM C 719 cyclic testing. This fest
joint in combination with C 719

then subjected to cyclic (2sting per
the ASTM € 719 specification.

Figure 2. Effect of Fuel Spill sn Dow Corning* Silicone Joint Sealant

- wreme

‘Table L Specification Comparison

Sprcifcation  Seatant Type
SS200E  ColdApplicd 3 el None
SSSISLA  Hopphed 3o Nome

ASTM D 3569 Hotapplied 3o
ASTMC 719 CollApplied 10 oy

‘Table IL Approximate Volume Change after Exposure to Fluids

Do Comning” 590-5L.

Do Corning® 583
g Sllicane Jolnl Seatant
=y S percent

Skydrel B Rne
50050 Glycal120
Hydrauli Fluid None Mome

Silicone Joint Sealant Configuration

Self-Leveling

o yar, %
" ]
f
1 )
1 4
¢ v
- § 2 X

Bt n.

1.Recess min 1/4”- 3/8" Below Surface
2.2 to 1 Ratio
3.Tooling Required



Hot Pour Joint Sealant
Configuration




Shipping
And Storing
Materials



Asphalt Hot Pour Joint/crack
Sealants

*ASTM D-6690:

Type |l -ASTM D1190

Type Il - ASTM D3405

Type lll - Low Modulus

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

State Specifications



SILICONE PACKAGING

Drums-S50 gals of Material
5 Gallon Pails

® 29 oz. Tubes (6 per case)

® Store out of direct sun

Sin,

. Single Component we-ss
hSaver STLICONTS SEAATE

CAUTION =
|l

Do not store in freezing
temperatures or above 90°F.

Keep out of excessive humidity

| S

- b_"' @(%QW‘E Janespeoy
s Juauodwog sIbuls

TV




How Are Materials Tested?

® Certification
® Owner Laboratory

® Outsourced Testing



Joint
Sealant
Installation
(Contractor)




Percent of Total Cost For Each
Operation of Sealing a Joint*

Furnish and Install
Cleaning

B Reservoir Cut
Initial Cut

* ACPA Relative Cost Study



Power Washing After Green




Media Blasting



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

Personal Protective Equipment

i m

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

V4 =3 » P
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Installing Sealant




Compression Seal Installation

Lubricant-Adhesive shall
meet ASTM D2835

Installation Above 32 F

Install Sealant in
Longitudinal Joint First

Cut Longitudinal Joint in
Center of Each Transverse
Joint

Install Transverse Joint
Continuously Across

Sealant Stretch Should be
Less than 4 %

Recess Sealant 3/16”



Sealant
Acceptance
(Owner)
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Defining Sealant Life

—_ ﬂ] r"-i M |-Tﬁ| '[ e r'] a [‘1 C e Time af Which 79% Effactivencss Level Was Reached, months *
LTPP Pavement 1a s | Conts st
‘ i . Maserial wrakion Arizona Colorado lowa Kentucky Carolina Average
Materials: SHRP Joint Reseal e — —
. . - I 2 112 it 91 191 90 110
Experiment, Final Report . 143 82 o 126
4 105 6l ]
Crafco 1 2 RO 76 6 o2
RS 231 2 135 &y 118 108 138 114
3 1m 155 B0 113
4 B3 T2 T8
Meadows 1 u 40 L) g5 432
Sol-Seal 2 40 _ 51 64 | 46 | s |
] 57 161 il B3
4 41 43
Crafco 221 =5.4-9.8yrs Koch 5030 || :
" - y | 32 63 50 58 51
Crafco 231 =6.4-95 ; e s <
rafco =6.4—-9.5yrs : , ,
— Lt LT | 43 41
Dow 888 SL = 12.8 yrs e ”
— 4 74 78
DOW 888 - 13.9 Cradeo i &5 65
RS 221 p | 108 105
4 117 117
Divwr RER | 198 145 130 1§ 1] 178 167
Dhorar BEE-SL 1 183 11 125 164 [} 1=} 154
'-'Inh.a.: o60-51 | 154 93 63 115 168
Mhay 960 | 143 143
Crafco $03-SL 1 154 M
Eoch S0%0 | 9 136 B
Diovwr BEE I 5 151
'ﬁuj'!”ll’]
Do BRE-SL ! 143 143
i.;JIJIH'.'
Koch S005 l 173 3
w primer

o Times greater than B2 moaths are cxtrapolsied o & maximun of 200 mroniths
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Arizona Sealant Performance

SPS

I-10

Arizona SPS-2 PCC Joint Seal Performance

Overview
The Arizonz Specizl Pavement Studies [SPS) 2 jointed
concrete pavement test site, located on I-10

Transverse Seal Findings
Overall performance of the 5P3-2 joint seal systems is

between mileposts 106 and 103 was constructed in
1593 with 12 LTPP and 9 ADOT test sections. Each test
section includes about 33 transverse joints, spaced at
15 ft, which were reportedly sealed using Crafco 34502
non-z2g Road3aver Silicone sealant. Various
combinations of baze type, concrete strength, slab
width, 2nd slab thickness, as shown below, were
designed to allow statisticzl analysis of the
contributions of each factor. A March 2012 evaluation
of the condition of the joints and seals indicates
correlations of baze type and Portland cement concrete
[PCC) strength with adhesicn and sliver spall fzilures.

PCC
Strength, Slab Thickness,
Zaction Base* psi width, ft in
213 DGAB EZ0 14 g
214 DGAB 200 12 g
215 DGAB 200 12 11
216 DGAB 200 14 11
7 LCB 550 14 8
218 LCB 200 12 g
219 LCB EZ0 12 11
220 LCB 200 14 11
221 PE/DG EZ0 14 g
222 PE/DG 200 12 g
213 PE/DG EZ0 12 11
224 PE/DG 200 14 11
262 DGAB EZ0 14 g
263 PE/DG EZ0 14 11
264 PE/DG EZ0 12 11

" g-in dense graded aggregate (DEAE); 4-in PETE/4-in DEAB
{PB/DG]; &-in Lean Concrete (LCE)

ily good, considering the seals have been in
place for 20 years and the truck lane has carried about
31 million Equivalent Single Axle Loads [ESALs). As
figure 1illustrates, no section exhibits more than 35
percent overall sezl failure with six sections remaining
below ten percent. Five randomly-selected transverse
jointz were evaluated in each section.

w Adhesion
¥ Cohesion
@ W Shver spalls

R E R R

oA A R R A R I )

AHAOHNAENAERAAAASN
LTPP Test Site Number

Figure 1. Overall fzilure rates on transverse joints

Primary modes of failure include sliver spalls and loss of
adhesion with the joint walls. Additionally, slight
cohesive failure was identified when the installed seal
thickness [less than 0.125 in) fell below the design
thickness [0.25 in). Full depth sliver spalls, shown in
figure 2, typically progress around or through the
aggregate adjacent to the joint wall.

Thesze sliver spalls accounted for more than 65 percent
of the seal system failures with 2.4 times more failure
noted in 550 psi than the 300 psi compressive strength

SPS4 US 60

evaluated. Other sealant types, such as the hot-applied seals, that had reached more than 85
percent failure in 2002, were not included in this evaluation). Sihicone seal failure modes
included full-depth adhesion loss, full-depth sliver spalls (typically less than 1 in long and 0.5 in
wide), and oceasional full-depth cohesion loss. Several of these failure modes are shown n
figure 3. Figure 4 provides a summary of the falure types and amounts noted for each
combination of sealant and joint configuration.

CE——

far e waminn s

H———

PrrTe——
s EEEEEE LEE

Eils Hud SLEI el $H B D D DM B4 Se
R (Il M G G Il Dl S B (5

Figure 4. Seal failure levels by type after 13

Figure 3. Failure modes of jomt seal
materials at the Meza SPS-4 site. years.

Statistical Analysiz

Using the data collected and assembled, an analysis of variance (ANOVA) was conducted to
determine jont seal effectivensss and the effect of sealing on pavement performance by
answering the following questions:

= Is there a statishically significant difference in the overall 2006 seal performance? Also,
rank the sealjoint confizurations combinations evaluated according to their 2006
performance.

= Is there statistically sigruificantly more spalling in the wheelpaths?

+ Is spalling statistically greater for the combinations of seal joint configurations

evaluated?

* Iz measured fanlting significantly influenced by the presence of seals (Le., no seal,
partial, or well sealed joints)?

+ Isthere a statistically significant difference in fanlting when measured 1- or 2.5-ft from
the slab edge?

Summary of Resultz, Conclusions, and Recommendations
Besults of the statistical analysis are presented in table 2. Based on the results shown, the
following conclusions and recommendations are given for ADOT joint seal design:

= Owverall, silicone sealants (placed using configuration C) had the least amount of adhesion
failure, cohesion failure, and sliver spalls. Neoprene sealants (placed using configuration
) had the most distress. Silicone sealants (placed using confizurations A & E)
experienced moderate levels of distress.

= Statistically significantly more spalling was observed in the wheelpath areas across a
joint as compared to the non-wheelpath areas. This observation was true for both sealed
(1e., all jont configurations and sealant types evaluated) and unsealed joints. The level of
spalling was, however, low and thus not significant from an engineering point of view.

+ In general, joints fully sealed with silicone reported significantly higher levels of spalling
(all jomnt configurations) than the other seal/joint configuration types. The jomts with the

3



When to Reseal & Sealant Longevity

Adhesive Failures
Cohesive Failures
*% Damaged or Missi

When the Sealant is
No Longer Serving
its Intended Function



Crack Chaser Saw

Router

LIGHT WEIGHT FOR

EASY HANDLING

Y s BLADEGUARD



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




HI Training: Constructing Quality
PCC Pavement Preservation
Treatments

® How to Construct Durable Full-Depth Repairs in Concrete
Pavements (FHWA-NHI-134207A)

® How to Construct Durable Partial-Depth Repairs in
Concrete Pavements (FHWA-NHI-134207B)

® Proper Diamond Grinding Techniques for Pavement
Preservation (FHWA-NHI-134207C)

Proper Construction Techniques for Dowel Bar Retrofit
(DBR) and Cross-Stitching (FHWA-NHI-134207D)

Proper Joint Sealing Techniques for Pavement
reservation (FHWA-NHI-134207E)









Adding Longevity to
Concrete Roads

Larry Scofield, IGGA/ACPA
o 3-30-23




Concrete Pavement Preservation

Original PMS
Concept

" Environment
Traffic and
Maintenance

Pavement

Materials & Preservation
Specificatio

Circle of Life\

Performance
Monitoring
and Evaluation




Why Concrete Pavement Preservation
Bellefontaine, Ohio 1925




Court Avenue is 130 Years Old




Concrete Pavement Preservation Guide

CONCRETE PAVEMENT
PRESERVATION GUIDE

THIRD EDITION

IOWA STATE UNIVERSITY National Concrete Pavement
Institute for Transportation Technology Center F‘
i »

AUGUST 2022 2|
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IGGA

International Grooving
& Grinding Association

Your Pavement Preservation
Resource since 1972




Damage from Milling ARFC of PCCP
Milling Vs Grinding

| Diamond Grinding

Joint Damage from
Milling Machine

Before

Original Texture
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re Used To Separate the Cutting Blades




How Blades Create the Corduroy Texture

Land Area

Land Area (0.090 in)

/7

Saw Blade
Segment
(0.125 in)

Saw Blade Core
(0.105 in)

Spacer
(0.110 in)




Why Blade Spacing is Important




0 Blades vs 52 Blades per Foot
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Frames on Diamond Grinder




Grinding Close to Barriers and Obstructions

| BaCK | | Next |




Diamond Grinding Slurry

—

Proper Slurry Recovery System

) i v“‘frf ‘mm AL e Sl !
Poor Recovery

Slurry Recovery Failure




IGGA Best Management Practices
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Poor Match Between Passes

<1/4in/12 ft
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~ull Depth

Repair




Full-Depth Repair Use

" Purpose
e Restore Structure
e Restore Ride

" Used For

e Joint Deterioration

« Transverse Cracking

o Longitudinal Cracking

o Broken Slabs and Corner Breaks




_1._ = - i ~3

Longitudinal Cracks

BRFEL o s ao B

Corner Breaks







Repairing Joint/Crack Deterioration




Types of Distress That Cannot Be Addressed

Extensive MRD (like ASR). Grade Issues Requiring Removal

Excessive Pavement Deterioration




What Is A Full Depth Repair

' - ir?
What is Full Depth Repalr. Completed full-depth repair

» Patching method used to
restore structural integrity
and rideability to concrete
pavements

) Dowels and grout
o retention disks

New
concrete

» Involves multiple steps:

— Sawing boundaries
— Removing old material

— Repairing base

— Installing dowels and
new concrete or
precast panels

Dowel holes




Full Depth Repair Process

" l[dentify and Mark Areas

= Selection of Materials

= Sawing Repair Boundaries

" Removal Methods

" Base Preparation

" Installing Dowels and Tie Bars
= Casting and Finishing Slabs
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' 6 Ft Minimum Width Requirement




Repair Boundary Determination

How Are Repair Boundaries Determined for JCP? ®
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A. Minimum patch length is 6 feet for doweled joints; 8 to 10 feet for aggregate
interlock joints.

B. Check distance between patches and nearby joints.
C. Replace the entire slab if there are multiple intersecting cracks.

D. Extend the patch beyond joint by about 1 foot to remove existing dowels, even if
there is not any deterioration to that side of the joint.

E. When marking partial-width patches for longitudinal cracks, keep the joint off of
the wheel paths.



Materials Used in Full-Depth Repair

Patching concrete
— Ready-mixed concrete
— Field-mixed concrete
— Proprietary fast-setting mixtures
Dowels
Dowel bar epoxy or grout
Plastic grout retention disks
Curing compound
Joint sealant




How Patching Materials Are Selected

= To meet specification provisions:
— 28-day strength
— Freeze-thaw resistance
— Durability

— Opening to traffic (early strength)

— Matching color
= Can incorporate:
— Conventional cements
— Accelerating admixtures
— Specialty or proprietary cements

— Proprietary factory-blended mixtures

Conventional Concrete Mix

Mix with Accelerating Admixtures

Factory-blended Rapid Set Mix

|.I 3000 psi

3000 psi

18

3000 psi

24 Hrs.
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Pressure Relief

Perimeter Cut




Two Types of Longitudinal Joint Face

= Smooth-faced, separated longitudinal joint
— For repairs less than one slab length (usually 15 feet or less)
= Smooth-faced, tied joint

— For repairs greater than one slab length (usually more than 15
feet)

= Both require same perimeter sawing




Sawing Procedure for Full-Depth, Transverse Cuts

= Set cut depth to fully reach slab bottom
- Nominal thickness plus 1/2 inch

= Saw toward any live traffic lane and avoid turnlng
your back on traffic if possible (use spotter if |
necessary)

= If saw blade binds then use pressure-relief cut in
patch area

= Determine if over-sawing is acceptable

- OK if sawing over existing joint

- OK if sawing into shoulder

- Avoid if would weaken an adjacent traffic lane

The rule of thumb is to set the depth to the nominal
thickness plus 1/2 inch.

b




Removal Methods




Pin and Chain

» Drill holes

— One-piece requires 20-degree angled holes (opposing)

— Two-piece uses compression fit in vertical holes _

) One-piece

= Insert pins Pin Pin
= Secure chains to loader bucket or excavator and lift out

1
’ Two-piece

Drilling 20° Angled Holes for Lift Pins Lift Out Using Chains




Torque Claw

Mount claw to equipment
Make relief cut

Angle into position

Lift out




Lateral Pressure

= Mount attachment to equipment
» Drill holes

» Insert device pins on equipment
= Apply pressure

= Lift out




Vacuum Suction

Mount attachment to equipment

Position vacuum pad over repair area

Apply suction
Lift out




Base Preparation

» Check the base for the following:
— Disturbed (need leveling)?
— Soft or saturated?
— Standing water evident?

= Drain any standing rainwater

= Dry excessive moisture




Restore, Grade, and Compact

» Add new base material, if needed
— Backfill utility excavation
— Replace soft materials

= Compact base

— Use vibratory plate
compactor with A
4,000-6,000-Ib. centrlfugal

force ratmg

— Consider roller for larger
patch areas




Checking Perimeter Edges

» Look for:

— Damage to perimeter joint from
removal operations

— Distress that was not fully
removed

— An inadequate joint face for
anchoring dowels or tiebars
(sounding)

= If damage is evident:
— Cut back perimeter
— Remove concrete

— Compact base along
new edge




Dowels and Tiebars

= Dowels
— Smooth, round
— Intended to allow slippage

— Diameter (1.25 to 1.5 inches) NOTE A_- Tie bars are used

— Specifications: I .f th t =il . t
o AASHTO M254 Standard Specification for Corrosion-Resistant Coated on y I e pavemen lOln

Dowel Bars was designed to be tied and
o ASTM A1078 Standard Specification for Epoxy-Coated Steel Dowels for . =
Concrete Pavement then Only if repair is full slab
— I e U eifer length or at least 15 feet
long;

» Rebar or tie bars

— Deformed

Note A L. 12 e — Intended to hold in concrete

\ H r712m. — For full-depth repair, diameter usually:
B s e e e o #4 (1/2 inch)
L oq2in. o #5 (5/8 inch)
i T (on centers) o #6 (3/4 inch)
|
|
4
|

Top View 30[i

Group ofs{

— Typical length is 36 inches
12in. — Specifications: AASHTO M31; ASTM A615; ASTM A934
Purpose: hold joint or crack closed

Group of 4 {

Dowel Bar
s

Side View 2 of slab thickness (from top)

| + | I -
Patch shown with concrete filling depressions —/L’

——




Handheld Drilling

= Mobile
= Needed in cases of tight access
= Slower drill speed

= Adequate for small projects
or low number of holes

= |Less alignment control
= Adequate for tie bars




Reference for Drilling

Slab Base
Referenced Referenced




Slab Referenced Dirill

Ganged (up to 5)

Self-propelled or mounted to other equipment

Wheels ride on slab to position drill bit

Simultaneous drilling controls




Boom Mounted Drills

Ganged (up to 6)

Mounted to backhoe or other equipment

Rotates 360 degrees to drill both sides of repair

Simultaneous drilling controls




Anchoring Dowel Bars or Tie Bars

Step 1:

Step 2:

Step 3:

Step 4:

Clean the Hole

Mix and Place Bar Anchoring Material

Insert Dowels and Tie Bars

Place Grout Retention Disk and Oil Bar



Mixing and Insertion Procedure

. Mixing spindle e
Inject Grout | (_A—
to Back of A =
Hole ;I-—- —
14 or B
Fully Insert -
Grout ) — LIRS, I e PN
Capsule
- Clear
Twist One Turn e (_%
o | whie  BE— Fﬁ ‘-
Pushing in Bar




Place Grout Retention Disk & Oil Bars

Place disk over bar before inserting dowel

Ensure some material is evident through weep hole after bar is inserted

Alternatively, trowel extra grout around bar at joint face

Lightly oil protruding end of dowel




Preparing Longitudinal Joint and Installing

= Use minimum 1/4-inch thick separator
for repairs less than one slab length
(typically 15 feet)

= Place only along longitudinal edges with
existing concrete lane or shoulder

= Typical materials:
- Asphalt fiberboard

- Closed-cell polypropylene foam

= Cut to match depth and length of edge




Concrete Placement

= Place from chute to distribute
= Keep drop height below 3 feet
= Avoid excessive shoveling
= Consolidate with spud vibrator
- Stay vertical
- Do not drag through concrete

- Avoid touching dowels or
rebar




Finish and Texture, Finish the Surface

®= Only use well-maintained equipment

- Screed should be straight, true

- If mechanical, moving parts greased

= Coordinate timing closely with placement
- Fast-setting mixes less working time
- Don’t add water to help finishing

= Overlap edge at least 6 to 12 inches with
screed

= Repeat 2 to 3 times if hand screeding

<10 ft. (3 m) . >10 ft. (3 m) .
[ | - |

f

£

3 ¥

2

v

c

"]

-

: -
Straight Edge TRAFFIC ==p

Vibrating Screed:
-- Truss
-- Roller

N PN




Using Skid Steer Screed




Texturing Repair Surface
o R

W' .4 -‘uo—
'/."’ :3 i :____
(e« &5

iVl P~y 5 T
Prs T

Match texture of concrete as close as
possible

Practical options (broom, tine)

Consider:
- Direction of texture

- Distance between combs (for
tining)

Texture as soon as possible after
finishing
- Apply with consistent pressure on
tool




Apply soon after final finishing

— Use power-driven sprayer for even
nozzle pressure

— Apply evenly to the surface at rate of 1
gallon per 200 sq. ft.

— Clean nozzle periodically

Cover the repair surface completely

— Properly applied curing compound
should resemble a solid sheet of white

Using Curing Compound




Questions?

ACPA

International Grooving
& Grinding Association

&€ IGGA

Your Pavement Preservation Resource® since 1972




Means for Improving pH prior to Slurry

Recovery and Disposal

0
1 Battery acid
2 Lemon juice
Increasing 3 — Acid rain
acidity = Adult fish die
4
Fish reproduction affected
&
6 Hormal range of precipitation pH
MNewutral
7 Normal range of stream pH
8
Baking soda
? o water Typical for grinding slurry
10
Increasing .
alkalinity i1 Milk of Magnesia

12 Ammenia
13 Lye
14

Source; Emvironment Canada

>
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