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Introduction to Pavement Defects

= DEFECTS INFLUENCES ON PAVEMENT QUALITY
o RIGID PAVEMENT
o FLEXIBLE PAVEMENT

= TYPICAL FLEXIBLE PAVEMENT DEFECTS AT TPIA
o LONGITUDINAL CRACKS
o TRANSVERSE CRACKS
o SLIPPAGE CRACKS
o SHOVING AND RUTTING

= TYPICAL RIGID PAVEMENT DEFECTS AT TPIA
o SPALLING AT JOINTS
o CORNER CRACKS
o TRANSVERSE CRACKS
o ERRATIC CRACKS

» STANDARD DRAWINGS FOR REPAIR WORK



Pavement Quality Characteristics

Defect Influence on Pavement Quality Characteristics
Pavement :
Defects Strength | Smoothness Skid Structural Surface
Resistance Integrity Drainage
Asphalt Pavements
Transverse X X
Cracking
Longitudinal X X
Cracking
Alligator Cracking X X
Map Cracking X X
Block Cracking X X
Raveling X X
Rutting X X X X
Bleeding




Pavement Quality Characteristics

e
Defect Influence on Pavement Quality Characteristics
Pavement _
Defects Strength | Smoothness Skid Structural Surface
Resistance Integrity Drainage
Concrete Pavements

Slab Cracking X X X

Corner Cracking X X

Edge Cracking X X

Scaling & Spalling X X

Joint Faulting




Pavement Quality Characteristics

Heave

L
Defect Influence on Pavement Quality Characteristics
Pavement Strength | Smoothness Skid Structural Surface
Defects Resistance Integrity Drainage
All Pavements
Surface Texture X X
Rubber Deposits X
Settlement/ X X X
Ponding
Frost Heave X
Patching X X
“Pot-Holes” X X
Shoulder Erosion X
Shoulder Slopes X
Catch Basin X




Asphalt Pavement Defects: Slippage Crack

Taxiway Delta
Constructed 1997

Observed November 1, 2000
Repaired November 10, 2000

SHAPE/PATTERN: These Crescent shaped cracks resulting from horizontal forces
inducted by traffic. The ends of curved crack point in the direction
of the thrust of wheels on the pavement surface. This does not
mean they invariably point in the direction of traffic flow. If brakes
are applied on a vehicle going downhill the thrust of the wheels is
reversed due to braking action. Slippage occurring in this
circumstanca will result in cracks pointing uphill.

CALUSE: Slippage cracks result from the lack of bond between the surface
layer and the course benaath. The lack of bond may be due to dust,
eil, rubber, dirt, water or other non-adhesive material between
the two courses. Usually, such a lack of bond exist when no tack
coatl has been used or when no pnme coat was used with thin
asphall lift placed on the aggregale base, Slippage cracks my result
from mixtures having a high sand content, as well as due to
impropar compaction.

REPAIR METHOD: Remove the affected asphalt layer(s) and replace with surface
patch. Apply recommended rates of prime or tack coatls as
applicable.




Asphalt Pavement Defects: Shoving and Rutting

CAUSE: HIGH ASPHALT CEM
TACK / PRIME COAT APPLICAS
TEMPERATURE AND HEAVY M




Asphalt Pavement Defects: Shoving and Rutting

CAUSE: HIGH ASPHALT CEMENT CONTENT, LOW VOID
RATIO, HIGH TACK /-PRIME .COAT APPLICATION RATES,
HIGH SUMMER TEMPERATURE AND HEAVY WHEEL
LOADS STOP AND GO I e
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Asphalt Pavement Defects: Slippage at Inset Lights
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Asphalt Pavement Defects: Cracks at Longitudinal Joints

CAUSE: WEEK LONGITUDINAL JOINFS, LATE JOINT?’CRACK SEAL
AND WATER INFILTRATION




Asphalt Pavement Defects: Transverse Cracks over PCC

CAUSE: REFLECTION CRACKS- HMAC OVERLAY ON PCC SLABS




PCC Pavement Defects: Diagonal Cracks

CAUSE: DIFFERENTIAL SjBGRADE SUPPORT &
SETTLEMENT - - 8
: .-E 4




PCC Pavement Defects: Diagonal Cracks




PCC Pavement Defects: Corner & Diagonal Cracks




PCC Pavement Defects: Transverse Cracks




PCC Pavement Defects: Spalling at Joints &

CAUSE: IN ER JOINT SEAL RlS IN JOINT"P EVEN:L |\/|O ENT
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PCC Pavement Defects: Joint Faulting/Stepping




GATE 522 INFIELD TERMINAL: ERRATIC CRACKS
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PCC Pavement Defects: Causes

Expanalon
Jotnt

Controction
Jeint

Centraction
Joint

Greater Toronto Alrports Authority
Erginaarng

.0 Ban 8031, Tormata AMF, Quiaria, Cansds LSP 182

Faa (4183 TRE-4080

foot Crack:
Thess may be paral lel to the povemsnt edge |
o at an angle. be caused by failure fof
extend éxpansion=-j filler to the edge of the
povement. o by inflitraotion of foreign moteria
inte tha end of aither expansion or contraction
joints.

- A Corner Breaok:

These crocks. which gensrally form a rough
isccales tri wi ides east 450mm
long. are cousad by overstressing tha pavemar

G A Diagonal Crac
These are coused by a differentiacl In subgrode
support. This may be due to sottlement or
volume chonge of the subgrade (frost

haave/satt | emant )

D Spalls:

These moy develop at ony joint or at an
interse on of two joints. They may be coused
Tmoroper [oint construction or i

Inflltration
of forelgn material ot the top of the joint.

E Transverse Cracks:
Thesa may be coused by the omission of a
contraction joint o by using o nt spocing

foco great to contro C'U’_‘"n;-

; A Transverse Crack:

Thase cracks. which ooeur 1.2m to 2.4m. gheod
of the joint, ore ususal ly coused by |oss of

subgrade support due to pumping.

ack:

the omission of

A Longitudinag

These are coused by tntermediate

longitudinal joints in wide construction lones.
H — Plastic—-Shrinkaoge Craocks:
These are coused by ropid loss of woter from the |

fro
sarly curing. ropid evaporation from the
surfoce. or loss of water becouse of a dry
subgrade or o dry.absorptive aggragote.

concrato. wh may be dus to lock of

| revisions b

GNE D

CONSTR

AENT
EMENT




PCC Pavement Defects: Causes
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Enpnanring
.0 Ban 8031, Tormata AMF, Quiaria, Cansds LSP 182
o 103 T A

J Doweled Joint Subsidence:

Oceurs directly over dowel bars. dus to subgroda |
subsidence or sicughing or high slump concrote
over ermbedded bors.

K - Edge Restraint:
Typleal of not sawing concrete slob or sowing
too |gte therecfter. & form of sympathy
cracking.

L Random Crack Formations:

Typical of sowing too lote.
M - Erratic Cracks:

cal of high friction or bonding to subbase
t1lement or frost
sub-grade support causing

or g combination

or major subgrode
loss of

patee 04/22/04




= < Y4 INCH (6.5 MM) LEAVE ALONE

= Y415 INCH (6.6 — 13 MM) ROUTE AND SEAL

" 3/8—1 INCH (9.5 - 25 MM) TIE STITCHING & ROUTE SEAL
= > 1 INCH (25 MM) FULL DEPTH REPAIR

NOTES:

PCC Pavement Repairs: General Rules

PCC SLABS WITH MORE THAN TWO CRACKS OVER 13 MM WIDE,
FULL SHOULD BE REPLACED

CORNER CRACKS LARGER THAN 13 MM SHOULD BE PARTIALLY
FULL DEPTH REPLACED




PCC Pavement Repairs: General Guide

Greater Toronto Alrports Authority
Ergirmering.

0. Bow 8331, Toroain AMF, Ontarta, Casads LAP 183

- Fan (414) TT8-4840

A — A Crowfoot Craock:
These may bae paraollel to the pavement edge or ot an
ey may be coused by fallure to extend

i to the edge of the paveme
foreign material
or contraction joints

ints

3 Clasn and reeatas!ish

A B A Corner Break:

Exponslon

These oracks. which generally form o rougn lsoceles
triongle with sides at least 450mm leng. ore coused by
A overstressing pavement corner and loss of support.

Partial siob replocement when crack exceeds 20mm

agonal Crack:

hesa gre coused by o differential in subgrode support.

is may be due toc sottiement or volumo change of the

B supgrade | frost neave/settlemant |

contraction
Joint

eb roplocamant ond recampoct subgrode

ny joelnt or ot an Tntersection
They may be coused by (mproper joint
on of foraign material at the

ruction or
the joint. 1t 15 less observed with chamfered Joints.

Clean ond seal
E Trans.
s B Transy
Joint

ten of a confract!
g too greot to co

8 may be cous 1}
jelnt e by

cracking.

trol

Rout ond sedl joints

F— & TFarn
These crocks. which occur 1.2m to 2.4m. aheod of the
Joint, ore usually coused by |oss of grade support
dus to pumping.

Reploce siab

anes.
Rout ond seal cracks

H = Plasti hrinkage Cracks:

These are co ropid loss of woter from tha frash
concrete. which may be due to lack of early curing. rapid
evoporation from the surface. o |oss of woter because of
o dry va aggragate.

A 1 fcentraootion
Joint

subgrod

Do nothing but monitor with tima

Contraction
Jarnt
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PCC Pavement Repairs: General Guide

Greater Toronto Alrports Authority
Engirmering

0. ow 8031, Tarouin AMF, Cataria, Cassds L8P 182

Pax 1418) 778440

| J Doweled Joint Subsidence:
ccurs direct|y over dowel bors. due to subgrode
subsidence or sloughing or high slump concrate
over embedded bars.
Reconstruct opprox. 1.0m from egch side

ge Res

not sawing concrete slab or sawing

frer, A

moothy

ing

Format

of sawing too |ate.

and sealing end/cr particl slab

9
replocement or cross stitening

— Erratic Cracks:

Typlcal of high friction or bonding to subbase
or major subgrode settlement or frost

7 T heove or loss of sub-grade support cousing
E tn differential movement. or o combinat
Pk Lana of both.

| Reconstruct/Replace s16bs and recompact sUDgrode
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PCC Pavement Repairs: Full Depth Repair

ter Toronto Alrports Authority
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PCC Pavement Repairs: Partial Depth Repair
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PCC Pavement Repairs: Cross Stitching

TES:
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PCC Pavement Repairs: Routing and Sealing

Engraanng
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|SEE wOTE 2
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PCC Pavement Repairs: Restoration After Trenching
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Catchbasin/Manhole Top Adjustment

\ . Greater Toronto Alrports Authority

11% HOLE (TYP. b — \o 7 tr
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SEE DETAIL f’BB'\
CHIP/MILL = \
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r’ STEEL ANGLES
M0 ANCHOR' BOLT. SEE DETAIL @ s —
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SEE DETAIL ™ / 7 SEE DETAIL : i i e ; :
: W & S DETALL = 40-60m ADJUSTMENT (DY r
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NOTES:
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