+ = ~ AC Patching, Joint & Crack
Sealing

S FH
1. Darter, M. I. “ Techniques for Pavement Rehabilitation,” Training
Course, FHWA, 1987. (Block 3 Restoration, Module C and I)

©DModule 3C - Patching with Bituminous
Mixtures

% Introduction

3 Materials
1. Cold Mixes
2. Hot Mixes

3 Need for Patching
1. Replacement of PCC
2. Pothole Repair

Flexible / Concrete Pavement

3. Repair of AC Fatigue Cracking
4. Spot Patching and Level-Up

% Properties Needed
1. All Mixes: Stability, Cohesiveness,

Resistance to Water Action, Durability
2. Cold Mixtures: Workability,
Storability

¢ Establishing Patching Boundaries

% Patching Mixtures
1. Hot Mix Asphalt Concrete
2. Stockpiled Patching Mixtures
(Binders & Aggregates)



3 Patching Techniques and Procedures
1. Marking
2. Cutting Boundaries
3. Cleaning and Repairing Foundation
4. Tack Coat
5. Filling
6. Compaction
7. Cleanup

©Module 3I - Joint and Crack Sealing
¥ Introduction
1. Removal of incompressibles and
prevention of further intrusion
2. Reduction of water infiltration and
chemical intrusion
3. Types of damage
4. Types of Sealants:
a. Field-Poured Self-Leveling
Sealants (Hot or Cold Poured)
b. Preformed Compression Seals
c. Field-Poured Non-Self-Leveling
Sealants
* Factors Affecting Sealant Performance
1. Movement
2. Field-Poured Liquid Sealants
Shape factor = 0.67 ~ 1.0 (Figure 3
and Figure 4)
3. Preformed Compression Seals (Fig. 6)
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1/8 to 1/4" Recess
L

t

Backer Rod

Y \

Figure 4. Correctly Sealed Joint Reservoir.
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4. Sealant Properties
¢ Sealing Joints

1. Sealant Removal

2. Refacing for Shape Factor

3. Cleaning

4. Sealant Installation

5. Special Considerations
a. Compression Seals
b. Low-Modulus Silicone Sealants
c. Polymer Sealants

6. Construction, Longitudinal, and

Expansion Joints
7. Sealant Specifications
3 Crack Sealing

1. Concrete Pavements
‘a. Sealant Removal
b. Routing or Sawing
c. Crack Reservoir Design
d. Crack Repair
e. Cleaning
f. Sealant Types

2. Flexible Pavements
a. Sealant Removal
b. Crack Repair
c. Cleaning
d. Sealant Types
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+ = ~ Slab Stabilization, Diamond
Grinding, Grooving, Cold Milling

5FFH
1. Darter, M. 1. “ Techniques for Pavement Rehabilitation,” Training Course,
FHWA, 1987. (Block 3 Restoration, Module E, F)

©Module 3E - Slab Stabilization and Slab Jacking
% Introduction
1. Loss of Support
2. “Slab Stabilization” = insertion by pressure
of a material beneath the slab and/or
subbase to both fill voids and to provide a
thin layer that should reduce deflection and
resist pumping action.
3. “Slab Jacking” = lifting of the slab at a
depression to its original smooth profile.
3 Materials
1. Cement Grouts (used more extensively)
2. Asphalt Cement
3. Silicone Rubber Foam Material
3 Cement Grout Mixtures
3 Asphalt Cement
¥ Equipment for Cement Grouts
¥ Equipment for Asphalt Cement
% Cement Grout Slab Stabilization Procedures
1. Location of Areas Needing Slab
Stabilization



2. Slab Stabilization Procedures
JCP and CRCP (Figure 7)

3. Effectiveness of Slab Stabilization

4. Estimation of Slab Stabilization Quantities
3¢ Asphalt Cement Slab Stabilization Procedures

1. Location of Areas Needing Slab

Stabilization

2. Hole Patterns

3. Stabilization Operations

4. Typical Quantities of Asphalt Pumped
3% Concurrent Work with Slab Stabilization
% Slab Jacking

1. Location of Holes

2. Slab Jacking Procedures

©Module 3F - Diamond Grinding, Grooving, and
Cold Milling
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Figure 7. Hole Pattern Used on a Cement-Limestone Dust Grout CRCP Project (3).
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GRINDING

WIDTH OF DIAMOND BLADES
‘ ./ l (0.107-0.137)
Kt LAND AREA-VARIES

DEPENDING ON AGGREGATE HARDNESS

--0.08" TYPAICAL FOR HARD AGGREGATE
--0.11" TYPICAL FOR SOFT AGGREGATE

GROOVING

SPACING OF BLADES
[|< / >]l (0.757)

R l | DEPTH OF CUT
WIDTH OF BLADES (0.125%-0.25")
(0.10"-0.13")

Figure 3. Grinding and Grooving Typical Dimensions.
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Bituminous &
Infiltrated

Q ERARCRN
Oouw §odo

Materlal\ _ fFracture

Inflltrated
Materials

Figure 4a. Fracture of Lower Portion of Slab Due to Infiltrated Materials.
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Figure 4b. Development of Blowup Along Inclined Plane of Fracture.
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STEP 1-SAW SLOT FOR EACH

DOWEL BAR . |xZ2 2
a_ <@ 3
JOINT —> SZ|sEk ©

Sle 0k
©y¥o< S
K €=z
LY Om o
=l

p |
3 OR 4 SAW CUTS N
wO|lo
[ala] E

/L //__!L

/ 1

AS REQUIRED FOR
DOWEL PLACEMENT

STEP 2-REMOVE CONCRETE TO
FORM KERF AND RINSE
WITH WATER '

// //
7% i )

/
4MATERIAL TO BE REMOVED
USING LIGHTWEIGHT (LESS
THAN 30 POUNDS) HAMMER

STEP 3—-SANDBLAST AND VACUUM
CLEAN SLOT

STEP 4-SEAL OR PRIME ALL THREE
SIDES OF SLOT. TAPE OR
SEAL CRACKS AND JOINTS

A

TAPE OR SEALER

/7

STEP 5-PLACE AND ALIGN DOWEL
BARS AND JOINT FILLER
MATERIAL

FILLER MATERIAL
TO MAINTAIN JOINw
) —~—@Lx

EXPANSION CAP (OPTIONAL)

1/2

SLAB

“igure 15.

STEP 6-PLACE REPAIR MATERIAL

REPAIR MATERIAL

(azzzy

Construction Procedures for Dowel Bar Installation.
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B STRESS
OVERLAY B -
, +—>CONCENTRATION
‘ T
_ - HORIZONTAL
OLD PAVEMENT < > MOVEMENT
‘ OF JOINT OR ;
z CRACK
l - 7
AN NN YNNG N NUSUNYSIN]

Figure 1. Horizontal Deformations Due to Temperature Change in the
0ld Pavement.
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LOWER TEMPERATURES
OVERLAY | —>/THERMAL
: - -~ TENSILE
HIGHER TEMPERATURESA—— > STRESS

‘ | JOINT OR
OLD PAVEMPNT B CRACK

-3

Figure 2. Action of Thermal Stress in Overlay Producing
a Crack Above the Crack or Joint.

P
L

734




High Stress
Concentration

i L

T T T IRy
Deformed Posiﬂon—x /&é

£—Qriginal Position

Note: This is not a thermal stress in the overlay,

Figure 3. Thermal Curling of the Pavement Slab
. Caused by Temperature Differential
Across the Pavement Slab.
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Figure 4. Stress Concentration due to the Vertical
Differential Deflection Caused by Traffic
Loading. '
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OVERLAY '
7 - ___ > STRESS CONCENTRATION,
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Figure 6. Imgproper Placement of Geotexible Fabric.
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Figure 10. Schematic of Crack Arresting Interlayer.
* (Bituminous-Treated Large Aggregate)
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| OVERLAY . JOINT

{

RESERVOIR

REFLECTION
CRACK

Y <

OLD PAVEMERT

- CRACK SEALANT

1/3 DEPTH

—INITIAL SAWCUT f

VSOUNEAINGS

->  OPENING

VERTICAL
DIFFERENTIAL
DEFLECTION

Figure 12. Schematic of Sawing and Sealing of Bituminous

Overlays.
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MISMATCHED JOINTS

Figure 13. Schematic of Sawing and Sealing of
Bituminous Overlay with Mismatched
Joints.
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% REFLECTIVE

C =CONTROL
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| TIME 4" AC OVERLAY
Figure 15. Reflective Cracking in 4-inch Overlays with Various

Treatments

(Georgia DOT).




