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Pavement Distresses
shiwy | o Slab (blzy osus
dal.d\&J\j‘}gﬁh‘gﬂ\L'j)héils‘gsM\M\ﬂ\éﬁﬂ@%gﬁdﬁhﬂjyﬂbdgﬁ\&l@hgﬂaﬁ
Joall Lgibal ga dadidy Lgaia g9 (3 k) At g (B Andacal) cillabid) Coala ) apadl) da g, AibaadY) 5 liaad) 8 aaY)
,llaalt g Jgal) (pa AiSan ddaki 2 Ja sl g, s bdaadl Jual gill 5, (g laiBy) Jalil)
,@‘J\giﬂ:ﬁﬁu&gawlam)ﬁdie\mgﬁs@hjuumbis@q@ig&uabﬁ@,_@ioﬂle
. BBl § 5 e Anddd W i g

Al oy g Laiaai g 4 g 130 g0 — ALY J gaaall — & Gkl jlaliiad) g ¢ L) 9 anaial (3 44IST WDIe | g Adal aa] ()
(8158 ) it g bl cliag 5 S

Gl g, Lgtle gty AN allia g bl Ak A Ga Gkl pad fisa 18 ) (e AL LA (g (B (ualils
L Aadddl e Baohall 7 As g el ST Y s Ylad e g g 0 ol sgdia (o)

5839, A8 i (B 3l pa (ual g — Anasall gal® AS Ji — ) guunll g (3l Aalal) AS ) (B as A G
Al azall BAEILY) Cpa aSY) ARl L GlS (2003 SO cilS pddl Caad Al g ) (ol Y1 7 dlalia dalad) 4S LA g
wjéﬁ‘gdm\El:u'!sﬁl,.\laﬁ&AJQM\Glﬂ!‘géﬁdloa,:\.nlﬂléﬁ|tgm\39uﬁ!3m(j%@

RSB (el Bkl Cia ) ciliuh B qganl) A ) iy jalie g Sliliea 48 gana DA (e Uil

:@ml

Aging Surface

Bleeding & Flushing(Excess Surface Asphalt)
Fatigue (Alligator) Cracking

Longitudinal Cracking

Moisture Damage (Stripping) -
Polished Aggregate -

Potholes

Raveling

Reflective Cracking

Rutting

Shoving, Pushing, Delamination

Transverse (Thermal) Cracking
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Raveling <\l &<

Loose materials (usually aggregate) that "ravel"
- | from the surface or edges of the pavement,
= resulting in depressions which may fill with

| moisture and loose aggregate which may pose
| problems.
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Cause <
-asphalt binder unable to hold aggregate in
place
-dusty aggregates
-segregation of the mix during construction
-low in-place density (insufficient
compaction)
-aged asphalt binder
-stripping (moisture damage)
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Solutions — Cures
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If the cause is
superficial, a surface
treatment will solve
the problem. If poor
drainage is causing a
stripping problem, the
drainage should be
corrected.
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Ralumac® system
Sand Seal
Chip Seal
Stylink® Chip Seal
Thin HMA Overlay
Low Temperature k

Solutions —
Prevention

el J sl
-Timely preventive
maintenance with one of
the cures listed.
-Polymer modified
asphalt binder
-Clean aggregates
-Material transfer
devices
-Good compaction
-Good drainage
-Anti-strips
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8 Cracks from existing pavement that come up
4 through a new surface or overlay.
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4 |Strata®™ system Prevention
Y | Crackfill Removing
Mgl Rubblize existing
8 Fortress™ Full Depth pavement
P e o el RPN | S Reclamation before overlay
Causes ReFlex® CIR : Jlall
Existing cracks Recycle Plus® system dapail) dsylall 41 )
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Thick overlays
Interlayers (stress absorbing
membranes, fabrics, etc.)
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Rutting (Permanent Deformation) pawd) A Claand g Gl 9 g 74 3)

Permanent deformations of the
pavement (indentations) in the
wheelpaths.
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Most common in intersections,
where there 1s braking and
stopping traffic.
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Causes
- Heavy trucks
- Slow, stopping &
standing traffic
- Poor aggregate
- Temperature
susceptible asphalt
- Poor construction
- Moisture damage
- Post- construction
compaction by‘trafﬁc
‘a& CIYJAA
Clialall 3 jaiwa Cild8 i
il guanl) aliy 08
(sa)) <d3h 5
Adaldl) Cinaca
4 b )

Solutions - Cures

If the existing pavement is

continuing to rut, the unstable

portion should be milled off and

replaced with:
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High performance mix
ReFlex” CIR
Recycle Plus® system
Encore' ™ Hot In-Place Recycling
Emulsion
If the rutting 1s minor and not
progressing, it can be filled with:
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Ralumac® Micro-Surfacing
Thin HMA overlays

Solutions — Prevention
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- the use of quality design,
quality aggregate and quality
liquid asphalt

- adequate drainage

- elastomeric polymer modified
binders have been found to be
especially effective.
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Thermal Cracking (Transverse Cracking) 3.0 ¢s 4l §g8dl

_ When a pavement cools quickly, it tries to contract.

The internal stresses caused in this process may result
in a series of cracks evenly spaced perpendicular

(transverse) to the flow of traffic.

There are two types

of thermal cracks -- those occurring during a single

| falling temperature event, and those caused from

damage accumulated after repeated temperature

cycling.
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Cause
Sharp temperature drops
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Solutions - Cures
Several options are available,
based on severity of the
cracking,
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future expected traffic count,
climate, user delay costs and
available funds. The important
thing is to prevent moisture

& from entering the crack and

damaging the underlying
structure.
effective.
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Solutions —
Prevention
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Thermal Cracks can
be prevented by the
use of quality
materials during
construction and
preventive
maintenance surface
treatments as the
pavement begins to
age ,
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Polymer modified
binders meeting the
applicable low
temperature PG
grades have been
found to be especially




Pushing, Shoving & Delamination <\3shl) (aa;

e Pushing and Shoving: deformations of the
pavement surface, most common in
. INntersections, where there is braking and
~ stopping traffic. It is easiest to detect at
intersections where transverse striping
becomes "wavy".
Clablii L8 (o gad S| g il g Lgadag cliadall Cia ) o
dalad) (3 dall uila &l jlacad) 88) ga (3halia & Aald g 3kl
A gala G jlusall sl Cua,
Delamination: Sections of a surface layer

come loose from the pavement
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- Braking, stopping, accelerating Ll | - NovaChip® surfacing
traffic

- Slippage between layers Remove and Replace

- Poor interlayer bond
- Poor construction

- Heavy trucks

- Moisture damage

- the use of quality
design, quality
aggregate, quality
liquid asphalt, and
Jaa b e quality construction
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- elastomeric polymer
modified binders have
been found to be
especially effective
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Fatigue Cracking (Alligator Cracking)

Interconnected cracking with a pattern

resembling alligator skin.
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Pavement that is fatigued or "worn out" from

the pavement
structure. Full depth
reclamation or thick

| overlays are in order.
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Causes
- Inadequate structure

- Accumulated damage
- Age hardening
- Poor drainage
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Fortress™ Full Depth
Reclamation

ReFlex® CIR

Recycle Plus®™
Recycling

Thick HMA Overlay

Encore™ Hot In-Place
Recycling Emulsion

heavy traffic.
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Solutions - Cures Solutions -
Fatigue cracking Prevention
_indicates a failure of - the use of quality

structural design and
materials during
construction
- adequate drainage
- preventive
maintenance
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treatments as the
pavement begins to
age
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- structural overlays
applied at the right
time to increase the
pavement strength
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- elastomeric polymer
modified binders have
been found to be
especially effective
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The pavement surface may be a little "dry", is in generally good

condition, and is several years old.

The underlying structure is

also in good condition, showing only minimal visual signs of

= distress, but it has been subjected to wear and tear.
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Cause
Normal exposure to the
elements and traffic over
time
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Solutions - Cures
Several options are available,
based on future expected traffic
count, climate, user delay costs
and available funds. Click on one
of the following for more
information:
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Fog Seal
Sand Seal
Chip Seal

Solutions - Prevention
This is the most cost-
effective time to treat the
pavement. Early preventive
maintenance will be much
less expensive than later
corrective maintenance or
rehabilitation
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Raveling <kl ¢S

Loose materials (usually aggregate) that "ravel"

= from the surface or edges of the pavement,

resulting in depressions which may fill with
moisture and lose aggregate which may
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Cause Solutions - Cures Solutions -
-asphalt binder unable to hold aggregate If the cause is superficial, a Prevention
in place surface treatment will solve the |-Timely
-dusty aggregates problem. If poor drainage is preventive
-segregation of the mix during causing a stripping problem, ' maintenance
construction the drainage should be 'with one of
-low in-place density (insufficient corrected. the cures
compaction) gl dallae (8 | 4y el Al colK 1) listed.
-aged asphalt binder a_pall OIS 13) 5 ASEal) Ja3 a5 (-Polymer
- oisture damage)stripping (m O oy adld | alea) Gs oo ~uall modified

sl
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NovaChip® system

Ralumac® system

Sand Seal

Chip Seal

Stylink® Chip Seal

Thin HMA Overlay

% |_ow Temperature Stylink®

Chip Seal

Chip Seal for High Traffic
Volume Roads

asphalt binder

-Clean
aggregates
-Material
transfer
devices
-Good
compaction
-Good
drainage
-Anti-st
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Bleeding & Flushing (Excess Surface Asphalt) bl §1il/y y sdil)

Causes
-Too high asphalt content
Moisture Damage
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A shiny, black surface caused by liquid
asphalt migrating to the pavement
surface. The result can mean a loss of
surface texture on the pavement.
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®% Solutions - Cures Solutions -

' |Ralumac® Micro- Prevention
Surfacing - proper design
Sandwich Seal and construction
ReFlex® Emulsion - adequate
CIR drainage
Remove and Replace | wulia S i 5 aranal
Full Depth U (a8 pa
Reclamation
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Longitudinal Cracking (Wheelpath Cracking).s 5= ¢ »=3
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crcking in the direction of flow of traffic,
usually at the edge of wheelpaths.
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Causes Solutions - Cures Solutions - Prevention

Pavement that is fatigued or Several options are available, - the use of quality structural

"worn out" from heavy based on severity of the cracking design and materials during

traffic (especially the side  and the condition of the construction

walls of high pressure pavement structure. For very - preventive maintenance

truck tires); an unstable minor cracking, the important treatments as the pavement

base; poor thing is to prevent moisture from begins to age

Construction entering the crack and damaging - structural overlays applied at

Sl Al G ety (gl Aga¥) o) the underlying structure. More  the right time to increase the

el a¥l Aald 5 clialdll cuy  severe longitudinal cracking pavement strength

5 Claldll Ollae baia (s usually indicates a larger - Polymer modified binders

Agmaall 4l g 3 j3iue pe Al problem with pavement meeting the applicable PG
structure. grades for heavy traffic have
Very Low Severity Cracks: been found to be especially

sad e daieddalic Ol HLaA sae Sl effective
Adlady | b 3l 4aS yidag b g paaill Al sall 5 S Sl aladiuly dadl ()5S
e 5d dan) SV W) A 5 & sl Lyl 5 oLl & 2all (._.3.4..;1\\ <l
Ay 5 g amall )yl gyl 30538 0y 5 Al A ¢l
-l S Sl )l W) ) (g5 Jazall Haal sall aladial
) sad Y| L;JJL\I\ g uaill Y s
5l S 8 83 5S Al




Co-funded by the
Erasmus+ Programme
of the European Union

Potholes (Chuck holes) < s>4l

Causes

- Inadequate structure
- Accumulated damage
- Age hardening

- Poor drainage ‘
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[s there anyone who doesn't know what a pothole
1s? They can be caused by a number of factors, but
usually form when water gets into cracks and
destroys the underlying structure. They most often
appear when the pavement is most subjected to

. 'moisture -- in the early spring.
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Solutions - Cures
No matter what cure 1s
chosen, it 1s important to
fix the situation which
caused the pothole.
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A

Stockpile Emulsion Patch
Mixes

Recycle Plus® system
ReFlex® CIR

Fortress™ Full Depth
Reclamation

Solutions - Prevention
- quality structural
design, materials and
construction
- adequate drainage
(Sl sl 8 53 2l
dall ol gl
- preventive maintenance
treatments

- structural overlays
applied at the right time
to increase the pavement

Strength
SV 3 iy il a3
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- elastomeric polymer
modified binders have
been found to be
especially effective




Strlppmg (Mo:sture Damage)( 4 gha )J\ Jpia) alill g & yaill

the liquid asphalt binder holds the

% pavement together and waterproofs the
- pavement. When moisture gets to the

| surface of the aggregate it can break the
~ asphalt - aggregate bond, causing the

.- pavement to disintegrate
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Cause
-Poor Asphalt / Aggregate
Bond
-Excess Dust
-Clay/ Deleterious Fines
-Lean Mixes
-Poor drainage
-Cracks allowing moisture
intrusion
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Solutions - Cures

Once the material exhibits serious
moisture damage, if it is left anywhere
within the pavement structure it will
continue to cause problems.

Remove and Replace
Fix drainage
ReFlex® CIR

Recycle Plus® recycling

Solutions - Prevention
-Good drainage
-Timely preventive
maintenance
-Polymer modified
asphalt binder
-Clean aggregates
-Anti-strips
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The liquid asphalt has been worn away

“ -+ from the pavement surface by traffic, and

the surface aggregate has lost macro
texture, having been smoothed and

rounded.
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Cause
-Soft aggregate
-Heavy traffic
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Solutions - Cures
A high
macrotexture
surface treatment
using polish
resistant aggregate.
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1. # | NovaChip® system
; | RoadArmor®

system

i Ralumac® system
e Sand Seal

8% Chip Seal
Stylink® Chip Seal
Thin HMA Overlay

Low Temperature

S8 Stylink® Chip Seal
g Chip Seal for High

Traffic Volume

- "_ P8 Roads

Solutions -
Prevention
-Timely preventive
maintenance with
one of the cures
listed.
-Use of a polish
resistant aggregate
and a polymer
modified liquid
asphalt binder in the
surface course will
give the most polish
resistant surface
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Pavement Distresses
Disadvantages and risks of asphalt paving layers

content

The needs of countries and peoples require means to achieve
continuous communication.

The most important in human civilization, and since the old local
authorities have been interested in building and paving roads
and put them to serve their citizens to activate economic
activity, civilizational communication, and reaching the farthest
possible point of the states and kingdoms.

The twentieth century witnessed tremendous developments in
the construction, maintenance and investment of roads through
the use of physical, technical and mechanical inventions.

And harnessed to serve the subject of roads.

The most important and costly point in designing, constructing
and investing the road is - the asphalt mixture - raw materials
and manufacturing and then implementation as base coatings
and packaging (wear).

In any visible or invisible error we see the roadway through the
surface layer and defects and their variations.

Any deformation or defects appear to be an effective treatment
so that defects do not accumulate and the road is out of
service.

Through my work at the General Roads and Bridges Company -
Qassioun Integrated Company - | have been in touch with
colleagues at Rudco. The General Land Reclamation Company
(which merged the three companies in 2003) had the most
benefit from the field.

Through the implementation, construction and maintenance of
public roads, from the quarry and the production of gravel to the
production processes of Aljabol and individual and
implementation layers emerged from which a set of data and
manifestations showed the defects in the layers of paving roads
and summarized phenomena.



