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Introduction

This chapter is intended as a general guideline , for which fixes are
appropriate  for the various distresses on Mi chi gands
Although many of the fixes  listed have been successful, they may not
apply in all cases. Determining the treatment to us e in rehabilitating
a particular segment of highway is primarily a matter of engineering
judgment. Progress has been made in quantify ing certain intangibles,
matching structural numbers with proposed traffic volumes and

pave

calculating cost/benefit analyses, but the major factor remains -

engineering judgment.

The contents of this chapter include information, text, diagrams and

guidance documentation referenced from the US Department of
Transportation Federal Highway Administration Manual named |,
MDistress  Identification Manual for the Long -Term Pavement

Performance Program (Publication No. FHWA-RD-03-031, June 2003) 6 .

Signs of Pavement Distress

Michigan has three pavement types ; flexible, rigid and composite.
Flexible pavements are constructed using hot m ix asphalt (HMA)
mixtures , which are typically placed on a combination of granular and
dense graded aggregate bases.

Rigid pavements are constructed using concrete mixtures , Which are
commonly placed on a combination of dense graded aggregate bases

and granular bases or on open graded aggregate bases and granular
bases. Rigid pavements have unique qualities. The concrete may be

plain or reinforced with steel wire fabric reinforcement . Additionally,
rigid pavement is poured with joints to allow for contraction and
expansion of the concrete . Joint spacing can vary from trunkline to
trunkline.

Composite pavements are  HMA mixtures placed on a rigid pavement.

The following provides examples of common distresses and potential

fixes for pavements with various type of distresses. It should be
noted that some of the fixes can address the distress itself while
others will address the pavement as a whole. In most cases, it is
assumed that the distress is prevalent throughout the pavement
section and not an isolated location. All of the types of distressesin a
given section of pavement will need to be considered when choosing

a fix.

Flexible Pavement

Primary types of distress associated with flexible pavements are
transverse cracking, longitudinal crackin g, block cracking, fatigue  or
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Low Severity

Moderate Severity

alligator cracking, rutting, raveling, shoving and flushing. A
description and cause of each , with possible fixes are as follows :

Transverse Cracking

Description
Transverse cracks are predominantly perpendicular to the pav ement

centerline. Cracks are often regularly spaced and are caused by the
movement of the pavement due to temperature changes and
hardening of the asphalt withag e.

Severity Levels

Description: A low severity transverse crack is def  ined as a n unsealed
crack, with a mean width  of % inch or less or a sealed crack with
sealant material in good condition and indeterminate  width.

Possible Fix Options:

- Cutand Seal

- Overband Crack Fill

- Chip Seal

- Microsurface

- HMA Ultra -thin Ove rlay

Description: A moderate severity transverse  crack has a mean width
of Yato ¥%inches or is any crack with a mean width  of % inches or less
and adjacent low severity random crack  ing.

Possible Fix Options :

- Overband Crack Fill

- HMA Patch

- Chip Seal

- Microsurface

- HMA Ultra -thin Overlay

- Mill and Resurface

- Crush and Shape

- HMA Overlay with or without
Repairs
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High Severity Description: A high severity transverse  crack is wider than % inch on
average or has a mean width of % inches or less with adjacent
moderate to high severity random cracking.

Possible Fix Options :

- Milland Resurface

- Crush and Shape

- HMA Overlay with Repairs
- Reconstruct

Longitudinal  Cracking

Description

Longitu dinal cracks are predominantly parallel to the pavement
centerline (wheel path versus non -wheel path ®). These cracks are
especially significant if they are within the wheel path. Any wheel
path longitudinal crack that has associated random cracking is rated
as fatigue cracking, which is considered a major structural distress in
flexible pavements . See dratigue Cracking 6 on p& ge mdse
information.

In flexible pavement, p robable causes include a poorly constructed
paving lane joint, shrinkage of the asphalt due to temperature
changes, hardening of the asphalt and/or reflective cracks beneath
the surface course.
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Severity L evels

Low Severity Description: A low severity longitudinal ~ crack has a mean width of
less than Y4 inch or is a sealed crack of indeterminate width  with
sealant in good condition

Possible Fix Options:

- Cutand Seal

- Overband Crack Fill

- Chip Seal

- Microsurface

- HMA Ultra -thin Overlay

Moderate Severity  Description: A crack, with an average width of greater than % inch to
less than or equal to % inch or any crack with a mean width less than
or equal to % inch and adjacent low severity random cracking.

Possible Fix Options:

- Overband Crack Fill

- Chip Seal

- Microsu rface

- HMA Ultra -thin Overlay
- Mill and Resurface

- Crush and Shape
- Overlay with or without
Repairs
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High Severity Description: A crack width>3% inchor any crack with a
% inch and adjacent moderate to high severity random cracking.

Possible Fix Options:

- Milland Resurface

- Crush and Shape

- Overlay with Repairs
- Reconstruct

Fatigue Cracking (or Alligator Cracking)

Descri ption

Fatigue c racking occurs in areas that are subjected to repeated traffic
loadings (wheel paths). It can be a series of interconnected cracks in
early stages of development. The cracks may d evelop into many -
sided, sharp -angled pieces, usually less th an one foot on the longest
side, characteristically with a chicken wire/alligator pattern, in later
stages. In flexible pavement the  pattern m ust have a quantifiable
area. The cracking is ¢ aused by fatigue failure of the asphalt concrete
surface under re peated traffic loading.
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Low Severity

Moderate Severity

High Severity

Severity Levels

Description:  An area of cracks , with no or only a few connecting
cracks, cracks are not spalled or sealed and pumping is not evident.

—

Possible Fix Options:

- Cutand seal

- Overband crack fill

- Chip seal

- Microsurface

- HMA Ultra -thin Overlay
- Patching

Description:  An area of interconnected cracks , forming a complete

pattern, cracks may be slightly spalled, cracks may be sealed and
pumpi ng is not evident.

Possible Fix Options:

- Chip Seal

- Microsurface

- HMA Ultra -thin Overlay
- Mill and Resurface

- Patching

Description:  An area of moderately or severely spalled interconnected

cracks forming a complete pat tern, pieces may move when subjected

to traffic , cracks may be sealed and pumping may be evident.

Possible Fix Options:
- Mill and Resurface
- Crush & Shape
- Reconstruction

5-8

uoNY9|aS X4 ® ssalsia

Juswaned Jo subis :g 1aydeyd

saullopINg



Low Severity

Block Cracking

Description
In flexible pavement, block c
pavement into

racking
pieces that are approximately
about one square foot to one

rectangular blocks range in size from

hundred square feet.

is a pattern which divides the

rectangular.

-

e

k.imﬂ

—]

el e
\

-

1

A

Traffic
e

7

Severity Levels

Description:

Cracks withameanwid th O

or seatet cracks with

sealant material in good condition and with a width that cannot be

determined.

Possible Fix Options:
- Chip Seal
- HMA Ultra -thin Overlay
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Moderate Severity ~ Description:  Cracks with a m ean width > % inch and Gnch or any
crack with a mean andiadiatent lo® seperity rancidm

cracking.

Possible Fix Options:

- Milland Resurface

- Crush and Shape

- Overlay w ithout
Repair

- Reconstruct

High Severity Description : Cracks with a mean width > % inch or any crack with a
mean wi dt h &add ddjacenhmoderate to high severity random
cracking.

Possible Fix Options:
- Milland Resurface
- Crush and Shape
- Reconstr uct
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Rutting

Description

Rutting is the formation of longitudinal depressions in the wheel
paths that result when an HMA pavement or underlying base has
insufficient stability to support traffic. It usually appears as two
continuous wheel "t racks" in the traveled lane, sometimes only visible
during a rain or when measured with a straightedge.
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How to determine the  The shape of the rut can be an indicator of the cause. Rutting due to
cause of the problem  HMA mix instability will have gently sloping sides and a rounded
based onrutting shape  p ot t o m. The HMA may also be ohumped upb
due to poor support will have sides that drop abruptly and a flatter
bottom.

Possible Fix Options:

How to determine the - For rutting due to HMA mix instability, a mill and resurface
correct fix bas ed on the of affected layers will  typically address the problem.
cause of the problem - For rutting due to poor support, a reconstruct is
recommended, although a mil and resurface can

temporarily restore the pavement to a smooth surface.
- Other options include microsurface with rut fill preparation
and crush and shape.
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Raveling

Description

Raveling is the w earing away of the pavement surface , caused by the
dislodging of aggregate particles and loss of asphalt binder. Raveling

ranges from the loss of fines to the loss of some coarse aggregate
and ultimately to a very rough and pitted surface with obvious loss of
aggregate.

Possible Fix Options:
- Low to medium raveling (surface texture is low to moderately
rough and pitted) can be addressed with a surface seal
- High amount of raveling (surface texture is severely rough and
pitted) can be addressed with cold milling and resurfacing

Shoving

Description

Shoving is a longitudinal displacement of a localized area of the
pavement surface. It is generally caused by braking or accelerating
vehicles , and is usually located on hills , curves or intersections. It also
may have associated vert ical displacement.

Vertical
Displacement
A _T_f”“\___~_~’—*\———— B s

> D

Traffic

Possible Fix Options:
- Cold milling and resurfacing with either a high stress HMA
mixture or concrete white topping
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Flushing

Description

Flushing is the e xcess of bituminous binder , occurring on the
pavement surface, usuall y found in the wheel paths. It may range

from a surface discolored relative to the remainder of the pavement,

to a surface that is losing surface texture because of excess asphalt,

to a condition where the aggregate may be obscured by excess
asphalt possi bly with a shiny, glass -like, reflective surface that may be
tacky to the touch.

Possible Fix Options:
- Chip Seal
- Microsurface
- HMA Overlay (ultra -thin or one -course)
- Milland Resurface

Pumping

Description

Pumping is the seeping or ejection of wa ter from beneath the
pavement through cracks. In some cases, detectable by deposits of
fine material left on the pavement surface, which were eroded
(pumped) from the support layers and have stained the surface.

Possible Fix Options:

- Joint/Crack S ealing

- Full Depth Repair /Replace
- Underdrain Retrofit

Rigid Pavement

This section describes distresses in Jointed Plain Concrete Pavement
(JPCP) and Jointed Reinforced Concrete Pavement (JRCP). Since most
Continuously Reinforced Concrete Pavement (C  RCP) in Michigan has
been removed or resurfaced , it will not be discussed in this section. If
a CRCP is in need of repair, consult with the Construction and
Technology Division for recommendations.

Typical distresses in JPCP and JRCP pavements are tran sverse
cracking, longitudinal cracking, joint faulting, joint spalling, mid -slab
spalling, joint seal failure and pumping.
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Transverse Cracking

Description
Transverse c racking is predominantly perpendicular to the pavement
centerline. In rigid pavement, t hese are often caused by a

combination of heavy load repetition, thermal and moisture gradient
stresses and drying shrinkage stresses.

Width of Spall Width of Spall
A T B c _T D
Joint Joint -
’/ ™ @ Joint
T Traffic
E SRR

s S 2

Width
2

>F

E>

Severity Levels

Low Severity Description:  Crack widths < 1/8 inch, no spalling and no measurable
faulting or well -sealed and the width cannot be determined.

Possible Fix Options:

- No repair (if it is very tight )
- Cutand Seal

- Dowel Bar Retrofit

- Full-Depth Repair

S T N ———— 3L
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Moderate Severity ~ Description: Cr ack wi dt hs ar@ <14/ irgh , iwithcs Ipalling < 3
inches or faultingupto % inch.

Possible Fix Options:
- Dowel Bar Retrofit

- Full-Depth Repair

- Diamond Grinding
- Overlay

- Reconstruct

High Severity Description: Cr ack wi dths, wOth & paBlinchegor O
faulting.O T inch

Possible Fix Options:
- Full-Depth Repair
- Overlay

- Reconstruct
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Low Severity

Moderate Severity

Longitudinal Cracking

Description

Longitudinal ¢ racking is predominantly parallel to the pavement
centerline. In rigid pavement, ¢ auses may be improper construction
of longitudinal joints, a combination of heavy load repetitions, loss of
foundation support, thermal and moisture gradient stresses and
inappropriate design of tie bars.

Width of Spall Width of Spall
A —\‘— B c —\\l/— D
A ¢ Joint
M ,_~Joint
g Traffic
Joint—| |_. D

T e

Width
/ F—
Y/ A E 0000

Joint E >> Width
2

Severity Levels

Description:  Crack wi dths < 1/8 inch , no spalling and no measurable
faulting , or well -sealed and with a width that cannot be determined.

Possible Fix Options:

- Cutand Seal

- Remove and Replace
- Cracked Slabs

Description: Cr ack wi dt ihch an®< % ingh , with spalling < 3
inches or faultingu pto%: inch .

==

Possible Fix Options:

- Remove and Replace Cracked
Slabs

- Overlay

- Reconstruct
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High Severity Description: Cr ack wi dths, woth & pahlnchegorO
faultiime.O T

Possible Fix Options:

- Remove and Replace Cracked Sabs
- Overlay

- Reconstruct

Joint Faulting

Description

Joint faulting occurs in rigid pavement only and is the difference in
elevation across a joint or crack. Itis u sually an indicator of loss of
support and can be located at the transverse or longitudinal joints.
This may be c aused by the buildup of loose material under the
approach slab and depression in the leave slab or curling and warping

of the concrete slab.

Traffic

¢ Joint

Joint —_

B Traffic

]-,,
l

7

'{ Edge
Joint

o %
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Severity Levels

Low Severity Descriptions:  Average faultingis < Y inch.

Possible Fix Options:
- Full Depth Repair
- Diamond Grinding

Moderate Severity  Description:  Average faulting
is > Yinch and < Yinch.

Possible Fix Options:
- Jacking

- Full-Depth Repair

- Diamond Grinding
- Overlay

- Reconstruct

High Severity Description:  Average faulting is > % inch.

Possible Fix Options :

~ & - Jacking
- Full Depth Repair
~+ - Overlay
4{&'» # - Reconstruct

>

Vo
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Joint Spalling

Description

Joint Spalling occurs in rigid pavement only and is the c racking,
breaking, chipping or fraying of slab edges along the face of a
longitudinal or transverse joint. A joint spall usually does not extend
vertically throug h the whole slab thickness, but intersects the joint at

an angle. Joint Spalling usually results from excessive stresses at the
joint caused by infiltration of incompressible materials and
subsequent expansion , freezing and thawing water, or by traffic
loading. Also, a poorly designed or constructed load transfer device

can contribute to  joint spalling.

Severity Levels

The size of a joint spall  is determined from the following criteria:
Small Spall = less than three inches along the joint and less than one
inch from face of joint
Medium Spall = three to twelve inches along the joint and  with in one
to three inches from face of joint
Large Spall O twelve inches along the joint and > three inches away
from face of joint

Low Severity Description: A joint with an occasional small or medium spall.

Moderate Severity

Possible Fix Options:
- No Fix
- Joint Spall Repair

Description: A joint with nearly a continuous small spalling, several
medium spalls or one large spall.

Possible Fix Options:
- Joint Spall Repair
- Full D epth Repair
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