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1. Darter, M. I. “ Techniques for Pavement Rehabilitation,” Training Course,
FHWA, 1987. (Block 3 Restoration, Module A-D)
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Distress Type

1. Alligator Cracking
(Square Meters)
L, M, H*

2. Block Cracking
(Square Meters)
L M, H*

S - Sealed

3. Edge Cracking
(Meters)
L, M, H*

4. Longitudinal
Cracking
(Meters)

L, M, H*
S - Sealed

35. Reflection Cracking
at Joints
(No. of T. Cracks)
(Len. of T. Cracks)
(Len. of L. Cracks)
L M, H*
S - Sealed

6. Transverse Cracking
(Number of Cracks

and Length (Meters))

L, M, H*
S - Sealed

7. Patch/Patch
Deterioration
(Square Meters
and Number)
L, M, H*

wnn

2 X7 %"

*Low, Moderate, and High severity levels.
**Not drawn on distress maps.

Distress Type

8. Potholes
(Square Meters)
L, M, H*

9. Rutting**

10. Shoving
(Square Meters)
No severity levels

11. Bleeding
(Square Meters)
L, M, H*

12. Polished Aggregate
(Square Meters)
No severity levels

13. Raveling
(Square Meters)
L, M, H*

Symbol

14. Lane - to - Shoulder Dropoff**

15. Water Bleeding

and Pumping
(Number of
Occurences and
Length of Affected
Pavement (Meters))
No severity levels

FIGURE 4
Distress Map Symbols for Asphalt Concrete-Surfaced Pavements




Distress Type Symbol Distress Type Symbol

1. Comer Breaks 7 8a. Map Cracking
(Number) 8b. Scaling
L, M, H* \ (Square Meters)

2 g?’éﬁﬁfﬂg D 9. PolishedAggregate |/ 7 / | |/
(Number of Affected Slabs) | ﬁ‘gg{,ﬁ,ﬁf)‘? fiﬁls 1
(Square Meters) \\ ;] 111
L, M, H* N ! 1 ]

3. Longitudinal Cracking
(Lb'A&te}ris.) s 10. Popouts 0 O 0

, s (Number)
§ - Sealed s No severity levels OO 0 0 0

4. Transverse Cracking 11. Blowups
(:ldo. of ().‘Sracks and Length (Number) m
(Meters I No severity levels
L M, H* / \

Jolnt
5a. Joint Seal Damage 12 E;ﬂgngn(g g::r&(s:arse
<(>r5 Tragm\;erse Joints -
umber’ 4 -to - !
L M, H* 13. Lane - to - Shoulder Dropoff**
14. Lane - to - Shoulder Separation**
Joint
6b. Joint Seal Damage 15, Patch/Patch
‘of Longitudinal 0 Deterioration
Joints (Meters) (Square Meters and
45 Number)
L, M, H*
F - Flexible
] R - Rigld

6. Spalling of
{-ﬁ:?;tr‘;‘)""a‘ Joints 16. Water Bleeding
L M H* and Pumping

» (Number of
. Occurences and
~————— Joint Length of Affected
! Pavement (Meters))
7. Spaliing of . ‘\
Transverse Joints P No severity levels Crack
Number of Joints and
er'u;th (Meters))
L M, H*
*Low, Mocderate, and High severity levels.
“*Not drawn on distress maps.

FIGURE 6
Distress Map Symbols for Jointed Concrete Pavements



Distress Type

1. Durability *D"
Cracking
(Number of Affected
Transverse Cracks)
(Square Meters)
L, M, H*

2. Longitudinal Cracking
(Meters)
LM, H*
S - Sealed

)

3. Transverse Cracking
(Number of Cracks and
Length (Meters))

L, M, H*

4a. Map Cracking
4b. Scaling
(Square Meters)

5. Polished Aggregate
(Square Meters)
No severity levels

6. Popouts
(b?&?\ber) O
0

No severity levels

7. Blowups
(Number)

Joint
No severity levels z

*Low, Moderate, and High severity levels.
**Not drawn on distress maps.

Distress Type

8. Transverse

10.

Construction Joint
Deterloration
(Number)

LM, H*

11. Patch/Patch

Deterioration
(Square Meters and
Number)

L M, H*

F - Flexible

R - Rigid

12. Punchouts

13.

(Number)
L, M, H*

Spalling of
Longitudinal Joints
(Meters)

L, M, H*

14. Water Bleeding

and Pumping
(Number of
Occurences and
Length of Affected
Pavement (Meters))
No severity levels

15. Longitudinal Joint

Seal Damage -
(Meters)

Symbol

x
x
x
x

Lane - to - Shoulder Dropoff**
Lane - to - Shoulder Separation**

Joint

\ Crack

IRERERIRLE

AN

FIGURE 8

Distress Map Symbols for Continuously Reinforced Concrete Pavements




© SHRP/LTPP ' 4% & 3@ & F it |
[FHWA/LTPP]
1. Distress Map Symbols for AC (Figure 4)
2. Distress Map Symbols for JCP (Figure 6)
3. Distress Map Symbols for CRCP (Figure 8)

OFHWA " &hd s Hsir | #H &
s Full-Depth Repairs (for JCP & CRCP)
* Partial-Depth Repairs (for Spalling)

©Full-Depth Repair for JCP

¥ Introduction
1. Required to repair deteriorated joints and
cracks
2. Use of AC patches for JCP is not
recommended

3. Major considerations:
a. Joint design
b. Selection of repair locations and

boundaries
c. Preparation of repair area
d. Concrete placement and finishing
e. Joint sealing
f. Curing and opening to traffic
¥ Joint design

1. Types of Sawed Joints

Rough- and smooth-faced joints (Fig. 1)



PARTIAL-DEPTH SAWCUT
EXISTING SLAB I REPAIR

NNAGR (CAL—/ /
SPALLING OPTIONAL LOAD TRANSFER
(DOWEL. TIE BAR)

(a) ROUGH-FACED TYPE JOINT

FULL-DEPTH SAWCUT
EXlSTlNG SLAB [ REPAIR
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(b) SMOOTH-FACED TYPE JOINT

Figure 1. Rough~ and Smooth-Faced Joints.
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2. Load Transfer Methods

a. Tie bars, dowel bars, undercutting,
aggregate interlock

b. Repair undercutting is not
recommended (Figure 2)

3. Determination of Required Load Transfer

a. Mechanical load transfer devices are
strongly recommended

b. Costs (Figure 3), Types (Figure 4), and
Dowel Bar Spacing (Figure 5)

% Selection of repair locations and boundaries
1. Repair specific distresses (Figure 6)
2. Boundaries and Joint Type

a. Potential underlying deterioration
(Figure 7)

b. 6 ft minimum length, and full-lane-
width recommended

c. Extend 1-foot to include the existing
doweled joint

d. JPCP: Typical Distresses (Figure 8),
Full-Lane Repair (Figure 9), Midslab
Cracking (Figure 10)

e. JRCP: Typical Distresses (Figure 11),
Full-Lane Repair (Figure 12), Midslab
Cracking (Figure 13)

3. Large Area Removal and Replacement
4. Repairs on Multiple-Lane Highways



DEFINITION OF JOINT TYPES

~ ¥
bud

(a)

Direction of pour
—_— 5

'f Lubricated, smooth
I, dowel bar

o~ D d or hooked "
%L k/ mrme{e o;(ooe . R 1
Yan
( (=

e) . (f)

-~

il

¥ /Deformed tie bar

Thickened
section varies

(&) ) (h)
Figure 3.9. Typical joints. (¢) Dummy-groove contraction; (b) dummy groove,_doweled con-.
traction; (c) butt . COI)SUUC[]C‘)'L;I* (d) expansion; (e) keyed _longitudinal, tied construction;. (f)

kC)cd hm"c or 'warpmg construction; (g) tied Iongxtudmal warping; (h) thickened cdge ex-
-pansion (airfields). ) . :

o \_onstruct‘ion Joints. Constructlon joints are usually of the butt type ‘md con-
tain‘dowel bars for transferring the load- across the joint=Construction joints : are- . 7
~ used at the transmon from old to new construction; such asat-the. end of a day s -
pour. hrsome—eases keyed construcuon jeints such.as thatndicated in. Figure
~ 8.9fare used. The _butt type is_perhaps the most commorm for highway work; — -
keyed longltudmal constluctlon joints.are used- quite often on- axrﬁedﬁ
longitudinal construction joints are‘.ﬁ;t‘ﬁsu(llly tied with tie bars except on the
extreme outer slabs; If keved longitudinal construction joints are used, it is com-
mon plactxce to pour alternate lanes, forming the key by means of specnl metal -

plates or wood strips fastened to the forms
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3 Preparation of repair area
1. Sawing Boundaries:
a. Partial-depth saw cut (Figure 14)
b. Full-depth saw cut (Figure 15, 16)
2. Removal Concrete: (Figure 17)
a. Breakup and cleanout method
b. Lift-out method
[Advantages/Disadvantages]
3. Repair Foundation
4. Dowel Bar and Rebar Placement
a. Quick-setting, non-shrinking mortar or
epoxy resin (Figure 18)
5. Longitudinal Joint Considerations
% Concrete placement and finishing
% Joint sealing
% Curing and opening to traffic
1. Minimum Strength Requirements:
a. Compressive strength: 2000 psi
b. Modulus of rupture:
Center-point-loading: 300 psi
Third-point-loading: 250 psi
2. Minimum Time Requirements:
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©Full-Depth Repair of CRCP

¥ Introduction
1. Use of AC patches for CRCP is not
recommended

% Joint Load Transfer
1. Longitudinal reinforcing steel is extended
into the repair and tied, or welded
2. Subbase 1is not seriously deteriorated
beneath the transverse joint
3. Joint face is nearly vertical and rough
beneath the reinforcement and not spalled
underneath
¥ Selection of repair locations and boundaries
1. Repair specific distresses (Figure 1)
2. Boundaries and Joint Type

a. Potential underlying deterioration
(Figure 2)

b. Minimum length: 6 ft for repairs
containing tied steel, and 4 ft for
repairs containing welded steel

c. Minimum width: 6 ft; full-lane-width
recommended

3. Large Area Removal and Replacement
4. Multiple-Lane Repairs



¥ Preparation of Repair Area

1.
2.

5.
6.

Partial-Depth Sawing of Boundaries
Full-Depth Sawing: a specified distance in
from the partial depth cuts (Figure 4)

. Removal Concrete:

a. Breakup and cleanout method
b. Lift-out method
[Advantages/Disadvantages(Figure 5)]

. Removal of Concrete in the Lap End

Section (using jackhammers, prying bars,
picks, shovels, and other hand tools) (The
reinforcement must not be bent up.)
Repairing the Foundation

Placement of Reinforcement (Figure 6)

% Concrete placement and finishing
3 Curing and opening to traffic
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©Partial-Depth Spall Repair
3 Introduction
3 Approximate Uses and Locations of Partial-
Depth Repairs
¢ Partial-Depth Repair Materials
1. Repair materials
2. Bonding agents
sand/cement grouts (curing 24-72 hours)
expoxy bonding agents (curing 6 hours)
% Preparation of the Repair Area
1. Location of Repair Boundaries
2. Sawing Repair Boundaries (Figure 1a)
3. Removal of Deteriorated Concrete
4. Joint Preparations (Figure 1¢ and Figure 2)
5. Cleaning the Repair Area
6. Application of Bonding Agent
% Repair Placement and Finishing
1. Repair Material Mixing
2. Placement and Consolidation of Material
3. Screeding and Finishing
% Curing
3 Limitations and Other Considerations
1. Placement Temperature
2. Use of Proprietary Materials
3. Concurrent Work
3 Performance of Partial-Depth Repairs



R

-

PARTIAL DEPTH SAW CUT
TRESSED AREA
iEXISTING JOINT

Figure 1a

EPOXY OR GROUT COATING-

“

REMOVE DELAMINATED

MATERIAL
=

0

Figure 1b

JOINT INSERT TO RESTORE JOINT
AND PREVENT PATCH MATERIAL

PATCHING FROM INFILTRATING
MATERIAL—\ INTO THE JOINT
m“‘i""d’ \
O‘Q:Q'OQ
/gﬁo so

Figure 1c

Figure 1. Steps for Partial Depth Patching.
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