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Training Session for Engineers

0 Purpose :
= Provide training to identify the distresses

= Provide guidelines to select the appropriate

methods of repairs
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Outline of Presentation

O Pavement Condition Evaluation
Techniques

0 Routine Maintenance Strategy Guidelines
0 Repair Decision Flowcharts

0 Routine Maintenance Repair Detalls
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Pavement Condition Evaluation

Techniques

0 Visual Survey

0 Ground Penetration Radar (GPR)

o Falling Weight Deflectometer (FWD)
0 Dynamic Cone Penetrometer (DCP)

o Coring
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Visual Survey

O General Information about Pavement
Age
Aggregate type

0O Condition Record Information
Recent visual and deflection information

o Condition of Joint or Crack Sealing

0 Surface and Subsurface Drainage
Condition

Possible locations for GPR and DCP testing
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Visual Survey (cont.)

O Functional Conditions

Factors affecting ride quality (roughness)
Possible locations for FWD, GPR, and DCP testing

o Structural Conditions

Factors affecting premature failure
Possible locations for FWD, GPR, and DCP testing

O ldentification of Distressed Areas for
FDR
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Visual Survey Check list

No. Check list Notes | . Furthe_r
inspection

1 | Pavement age (yr.)
2 | Aggregate type (hard or soft)
3 | Year of recent pavement distress survey (yr.)
4 | Year of recent pavement deflection survey (yr.)
5 | Joint sealant age (yr.)
6 | Sealant damage of transverse joint or crack (%)
7 | Sealant damage of longitudinal joint or crack (%)
8 | Sealant damage of sealed crack (%)
9 | Trapped surface water in depressed area

10 | Standing water or slab staining GPR, DCP

11 | Pumping with or without staining GPR, DCP

12 | Bump (stable or unstable, depth, in.) GPR, DCP

13 | Settlement (stable or unstable, depth, in.) GPR, DCP
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Visual Survey Check list (cont.)

No. Check list Notes | . Furthe_r
inspection
14 | Joint Spall (width, depth, % of joint spall > 2 in.) FWD
15 | Crack Spall (width, depth, % of crack spall > 2 in.) FWD
16 | Deep spall (depth, in.) FWD, GPR, DCP
17 | Patching (number/mile) FWD, GPR, DCP
18 | Faulting (depth, in.) FWD, GPR, DCP
19 | Transverse crack (width, number/slab) FWD, GPR, DCP
20 | Longitudinal crack (width, number/slab) FWD, GPR, DCP
21 | Shoulder separation (width, in.) FWD, GPR, DCP
22 | Corner break (spall width, fault depth, % of slab) FWD, GPR, DCP
23 | Faulted crack or deep delamination (depth, in.) Steel corrosion
24 | Punchout (spall width, fault depth, % of slab) FWD, GPR, DCP
Reflection crack in ACOL (spall width, fault depth,

25 | number/mile) FWD, GPR, DCP




Ground Penetration Radar

0 Image Analysis
= Void, ground water, dowel bar detection

0 Dielectric Constant (DC) Analysis
= DCvalue>9 = Check drainage/wet condition




Ground Penetration Radar (cont.)

Image Analysis
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Falling Weight Deflectometer

0 Load Transfer Efficiency (LTE)
0 Deflection (Basin Area)

0 Overall Structural Capacity (Effective Thickness)
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Example of FWD Testing Locations



Falling Weight Deflectometer (cont.)

0 LTE Testing
= Measure of independent action

LTE :d—UXIOO

d,

Where, LTE = Load transfer effectiveness, percent

du = Deflection on the unloaded side of the joint or crack, mils
dv = Deflection at the loaded side of the joint or crack, mils

LTE <70% =) Retrofitload transfer



Falling Weight Deflectometer (cont.)

O Deflection Testing . S
surface I:I D I:I
AREA - 6(D, +2D, +2D, +D,) e
DO |D3 |D2

D1 Do

Where, AREA = FWD deflection parameter, in.
Do = Deflection at the loading position, mils
D1 = Deflection at 12 in. from the loading position, mils
D2 = Deflection at 24 in. from the loading position, mils
D3 = Deflection at 36 in. from the loading position, mils

Basin area <25 =) Check base/subgrade support

Reference: loannides, A. M. “Dimensional Analysis in NDT Rigid Pavement Evaluation,” Journal of Transportation Engineering, Vol. 116, No. 1,
July 1990, pp. 23-36.



Radius of Relative Stiftness vs. Basin Area

140

120 - /
100

60

40 | /

20

_—

0 10 20 30 40 50 60 70 80

Radius of Relative Stiffness (in.)

Basin Area (in.)

d, +2(d,+d;+d,+d,+d,)+d,
d,

BA=6 ¢ =0.0284-BA* —0.2891- BA + 0.992

BA = Basin area of seven sensors (in.) ¢ = Radius of relative stiffness (in.)
d. = Deflection of i sensor (mils)
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Falling Weight Deflectometer (cont.)

0 Effective Thickness
Measure of structural capacity

14 he
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Where, he = effective slab thickness (in.) w27 !
. . . . 0 e | e = = = | 0
¢ =radius of relative stiffness (in.) N R R
. . Drop location ID
V' = Poison’s ratio of the concrete P

kg, = dynamic modulus of subgrade reaction (psi/in.)
E, = elastic modulus of the PCC layer (psi)

he <hc =) Check base/subgrade support



Dynamic Cone Penetrometer

0 Base/Subgrade Strength
0 Soil Modulus

0 Penetration Ratio (PR, mm/blow)

= Typical flexible base
0 Ebase = 60 ~ 80 ksi or
0 PRoase of =1~ 2 mm/blow

= Soft subgrade or low strength

O Esubgrade < 6 KSI Or
O PRsubgrade > 50 mm/blow (= 2 In/blOW)



Dynamic Cone Penetrometer (cont.)

O Modulus of Soils

Blow number

0 50 100 150 200 250

E = 2550 x CBRO-64

CBR =292 / PR!12 \‘"\.\\
W Base: y=0.9x +356.4

600 -

Where, E = Elastic modulus, psi

CBR = California bearing ratio 70 |

Penetration (mm)

PR = Penetration ratio, mm/blow Subgrade: y=19.4x - 3272.5

800 -

900




Coring

O Void, Erosion Detection
0 Concrete Strength




Routine Maintenance Strategy Guidelines

0 Performance Monitoring
O Preservative

0 Functional CPR

o Structural CPR

0 Remove and Replace



Maintenance Strategy

0 As pavement condition degrades,

» Repair costs and time of repair go up
» Future renewal options become limited

0 Preservative maintenance extend pavement life
cost effectively

Performance monitoring

A
Pavement |- N

condition ‘ )
Preservative maintenance

1 =S ~
\i \\ Functional CPR
\\
\
\\
\ N Structural CPR

N

Pavement age
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Performance Monitoring

Type of Type of Quantifiable
Activi » Condition Repair Type and Notes
ctivity Condition
Factors
Conduct Pavement age; | Pavement Monitor age for more than 10 year old PCC
Distress PCC >10 years | age pavements or 2 year old ACOL pavements.
Survey ACOL > 2 years
Conduct Pavement Recent FWD | Conduct FWD testing based on visual
Distress and | deflection data | data survey results.
FWD Survey | > 3 years
Conduct * Pumping with | « Pumping » Conduct selected FWD and DCP testing
FWD and or without « Joint seals | based on visual and GPR survey results,
GPR Survey; | staining condition PR > 2 in./drop indicates soft subgrade
DCP Testing | ¢ Missing joint » Surface DC | materials, soil modulus < 6000 psi.
seal material of GPR » GPR is useful to detect subsurface
» Edge drop off | « PR of DCP | moisture and voided areas, DC > 9
indicates presence of subsurface water.




Preservative
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Type of o Quantifiable :

Activity Type of Condition Condition Factors Repair Type and Notes
Crack Working cracks Crack width > 0.03 Crack sealing for working crack
sealing (CS) in. in CRC pavement
Reseal joints | Visible sealant » Sealant age » Keep joint well width < 1 in.;
and cracks damage on * Visible sealant widened joint wells may be noisy.
(JS) transverse and damage; cracking * Trapped subsurface water

longitudinal joints and debonding should be removed before re-
and sealed cracks sealing operations.
Transverse Trapped surface Trapped surface * Depressed area degrade riding
grade water in depressed | water in depressed | quality and cause impact loading
re-profiling areas areas  Trapped surface water can
(TGP) cause safety problem.
Retrofit edge | « Standing water * Presence of Edge drain is not recommended
drains (RED) | * Trapped surface standing water if the base is unstabilized, the
water « Slab staining base contains > 15% fines, or the
« Saturated base » Surface DC pavement structure is
layer and subgrade | « Subgrade strength | undrainable.




Functional CPR
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Type of Type of Quantifiable
. » Condition Repair Type and Notes
Activity Condition
Factors
Partial Spalled Density and » Spalling depth less than 1/3 thickness
depth repair | joint/crack width of spalling | of the slab and no reinforcing steel
(PDR) exposure
 Spalling 1/2 thickness of the slab and
if remaining slab is strong with no other
distress and steel is not corroded
Diamond * Rough and * Density of Restore load transfer before grinding if
grinding noisy patches patching structurally defected
(DG) * Faulting * Depth of
« Bump faulting
Thin ACOL | * Rough and * Density of « Employ for hard aggregate pavements
noisy patches patching  Restore load transfer before the
* Faulting * Depth of overlay if structurally defected
« Hard aggregate | faulting *Use crack attenuating mix and good
» Settlement » Aggregate type | aggregate




Structural CPR
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Type of Type of Quantifiable :
Activity Condition Condition Factors Repair Type and Notes
Restore load | « High deflection | « Faulting » Dowel bar retrofit
transfer  Low LTE * Deflection » Check the deflection basin area
(RLT) * Reflection *LTE and LTE of joint/crack
crack in ACOL  Crack width and * Employ RLT when 2 in. wide
density of spalling in | spalled joint in ACOL > 20%
ACOL
Cross * Longitudinal  Width of the crack » Cross stitching and joint seal
Stitching crack or shoulder joint when shoulder joint separation is
(CST) » Separated separation between 1/2 in. and 1 in.
shoulder joint  Lane to shoulder « Slab undersealing where pumping
* Low LTE LTE and void detected
* Pumping
Slab » Water-filled * Presence of voids GPR is recommended to locate
undersealing | voids at or « Slab staining holes in a way that will ensure good
(SU) under joints grout distribution and void filling
* Settlement
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Remove and Replace

Type of Type of Quantifiable :

Activity Condition Condition Factors Repair Type and Notes
Full depth » Corner break  Severity and » Soft subgrade materials may
repair (FDR) | « Shattered slabs | number of cracks require removal

* Punchouts  Spalling * Full depth repair for broken

 Broken cluster * Faulting cluster should be extended to 1/2

area of crack spacing between next
cracks
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Repair Decision Flowcharts

0 AC/Non AC Overlayed Jointed Concrete
Pavement

0 AC/Non AC Overlayed Continuously Reinforced
Concrete Pavement
Based on the pavement condition evaluation
Decision flowchart is self explanatory

Provides guidance for effective routine maintenance



Decision Flowchart for AC/Non AC Overlayed
JCP Routine Maintenance

i e e e e e
/ Assemble pavement condition data

&0

= P t JCP>10 P f deflecti
. — i . > y Y

b avement age: years or zvement deflection Conduct distress and FWD survey

o ACOL > 2 years data > 3 years old
=

jom)

=

’2 — Menitor pavement age Conduet distress survey

!

a2

g <

—
£

E—j Plu.np.mg _w_lth or w1th0ut. staining, or Conduct FWD and GPR survey; DCP Y Conduct selected FWD and DCP testing based on visval and GPR survey results. GPR is
o, Missing joint (s:al mta;E:l ial, or Edge testing R useful to detect subsurface moisture end voided areas; penetration ratio (PR) > 2"/drop

op o indicates soft subgrade materials.
¥
F
I 07 .. 2
Seala‘nt dal.ngg ©on 1m01€.: ﬂgﬂ 21(:% ‘Df Reseal joints and cracks for weathered or 2 Keep joint well width < 1" ; widened joint wells may be noisy. Trapped subsurface water
transverse joints or longitudinal joints debonded sealants © should be removed before re-sealing operations.
or sealed cracks

_ \

e
=

C; Trapped surface water in depressed Transverse grade re-profiling to allow

E—i areas drainage of depressed areas

72!

L

=
A

# Edge drain is not recommended if the base is unstabilized, the base contains > 15% fines,
GPR located water under slab (DC >9) 3 or the pav . e i ;
; . 3 . pavement structure is undrainable.
and a subgrade PR < 2"/blow Edge drain for trapped subsuface water
e e e e e e e e = L L L L L L L e e e e e —————— =



Decision Flowchart for AC/Non AC Overlayed
JCP Routine Maintenance (cont.)

____r___________,L__________________________________________________‘
— i ¥ The depth of spall should be less than 1/3 the thickness of the slab and no reinforcing steel
-‘_‘__‘—'—: 2" wide spall > 10% of crack / joint — Yes N Partial depth reliich)o;dfcp or Patch for exposure. Patch spall for AC averlayed JC pavement.
“——____ —’,____‘
“——______ _—’_____.——*
& : |
6 No <
/\ ~
= — — // \\
g — — e ~ o~
=00
= /—/ Patches/mile > 10 or Taulting > 1/4", T Yes -~ LTE = 70% 1 \Yi — Yes Thin AC overlay with
15} . X = e Deflection basin area = ‘ﬁbf-{__‘ Hard aggregate e
= —_— or Stable bump. or Stable settlement _— 25 in / ~ - petromat
= — _— ~. - — —
No
No
Diamond grinding
Y
r
Retrofit load transfer —
4
— T 5 1s . . . g -
Qﬁ /,L/ itudinal " Should ““-‘_____‘ * Toint seal only when shoulder joint separation width < 1/2": Cross stitching and joint seal
o, _— ongitudina :mc > ot Shoulder joint ~—___ Yes . o - when shoulder joint separation width is between 172" and 1"; Remove and replace shoulder
ar: " oar — . 3 rack sea - .- : : o qn : : i
) ‘:--_\ . SEP;[HTK?HT ”21 : D;dpmfgl;;g 071:_)0 _— Cross stitching and joint/crack sealing when joint separation widili = 17; Slab undersealing where pumping and void detecied.
—_ ———_ _ shoulder joint, or shoulder < Yo _—
= T _—
— —_—
)
2 No o
Q <
g )
/ —-—‘-‘
v // —-——-““—___
_,——’/ GPR indicated voided crack / joints > ‘--__‘_____ Yes
e 20%. or Unstable bump, or Unstable P Slab undersealing
‘\“‘-____ settlement //
~— _—
— _—
e —— e m mm Em Em Em o Em Em Em EE Em Em EE Em Em EE EE Em Em Em Em Em Em Em EE Em Em Em Em Em Em Em Em Em Em Em Em Em Em Em Em Em Em
Py
= — T  Soft subgrade materials may require removal,
Eu ) {’ Corner breaks > 10 %, or Shattered — Yes Full depth repair @ h Ve
;L) ;G “———l‘__‘_l slab ’_____,_'—f—"‘ ‘
z = Y T
o -
% a5 Y
o7 < End )
A J




Performance Monitoring

Preservation

Decision Flowchart for AC/Non AC Overlayed
CRCP Routine Maintenance

Conduct distress and FWD survey

! Conduct selected F'WD and DCP testing based on visual and GPR survey results. GPR is
useful to detect subsurface moisture and voided areas; penetration ratio (PR) > 2"/drop

-
—,D/ Assemble pavement condition data /
b o
___-—""‘——Pevemeut age: CRCP > 10 years or Yes /Pa\-'ement deflection Yes
\ ACOL =2 years data > 3 years old
No No
— Monitor pavement age Conduct distress survey
//E)m.l lp.i ng “ :.ith or wilhuut. staining, 0;\\_‘ Yes Conduct FWD and GPR survey: DCP
< Missing joint seal material, or Edge >—’ .o
drop off testing
P indicates soft subgrade materials.
No T
r

h

Yes
Working cracks > 0.03" > >
No

Crack sealing

———

<
o

/ _\—-\--_

/
‘—\__\_‘

S
/—‘P

Sealant damage on more than 20% of
longitudinal joints or sealed cracks

Reseal joints and cracks for weathered or

2

debonded sealants

No "

S

,——""—_;;;Jed surface water in dE’pl‘_E:S-E?_\““—\ Yes
{_‘__‘\ areas _’/_’—“_’____:::r—b

Transverse grade re-profiling to allow
drainage of depressed areas

.\IOT

A

GPR located water under slab (DC > 9)
and a subgrade PR < 2"/blow

— Yes

——
—

—-\_-\“-_

Edge drain for trapped subsuface water 3

\\“;0\[//

h

i

3 Trapped subsurface water should be removed before re-sealing operations.

» Edge drain is not recommended if the base is unstabilized, the base contains > 15% fines.
or the pavement structure is undrainable.



Decision Flowchart for AC/Non AC Overlayed
CRCP Routine Maintenance (cont.)

____‘__________:L__________________________________________________‘
—— . . ¥ The depth ot'spall should be less than 1/3 the thickness of the slab and no reinforcing steel
__—— 2" widespall > 10% of erack. or Deep  ——__ 'S , [Partial depth repair for fRCP or Patch for exposure. Spalling 1/2 thickness of the slab and if remaining slab is strong with no other
i spall —_— acor? distress and steel is not corroded. Patch spall for AC overlayed JC pavement.
T — pa ¥ p
—_ o
[
No
= e
U TN
= N
R~ _— - T - e LTE > 70% or S~ Yes — T Yes i . i
— — Patches/mile > 10, or Stable bump. or T es . . . — T Thin AC overlay with
Q (, Deflection basin area > > < Hard aggregate P
2 \____\ Stable settlement // 25 in / LS “\__\ // petromat
= — — - —
i - ~ >
No
No Diamond grinding
r
>~
— — T —_— Yes
"":—":__ Faulted crack = 1/4" == Retrofit load transfer —
—_ —
_—
Noi )
_— ~—
Cd // . . \\‘-___ * Joint seal only when shoulder joint separation widih < 1/2"; Cross stitching and joint seal
(a1 // Lougm_m_mal‘cradf‘ Or_ Shoulc.ler Joint ‘-“-‘-____ Yes . . ) when shoulder joint separation width is between 1/2" and 1"; Remove and replace shoulder
&) I separation = 1/2". or Pumping on Cross stiteliuy and joint/erack sealing when joint separation width > 1"; Slab undersealing where pumping and void detected.
- ‘-“-—‘_____shoulder joint, or shoulder LTE < ‘70%//
[ T —
o — —
:s \r
— No
D -
= N
—
5 _— —
//GPR indicated voided crack / joinls ')—-\‘-__‘ Yes
< 20%, or Unstable bump, or Unstable > Slab underscaling
— settlement —
— _—
ND\I:
kel vt - Em EE E EE EE EE EE EE EE EE BN BN EE BN EE EE EE EE EE EE EE EE B EE BN SN BN BN B BN Em EE N EE Em Em B Em Em S Em B Em B Em
—g S — — —‘\‘—\\ Yes % Soft subgrade materials may require removal. Full depth repair for broken cluster should be
=] {l Punchouts > 10 %, or Broken cluster :}- » Full depth n:pai[ﬁ) extended to 1/2 of crack spacing between next cracks.
(5] — area S
L —_—
> —
5 = Ne |4
E )
o e
o End

v
O N N N BN BN B N O BN O S B S BN S B B B B B B B B B B B B B B B B B B B B B B B B B B B B B B B B B B B S B B B S S B B B B e e e .



Decision Flowchart Example
- Performance Monitoring Stage

— o o O M M R M M M M M M M M M R M Em Em Em Em

-- '/ Assemble pavement condition data /

Pavement age: PCC > 10 years or Pavement eviuation

ACOL = 2 years data > 3 vears old
on
= No No
= : :
5 ; =
- Y Yy _ '
s | i :' |
2 ---d Monitor pavement age ! ! Conduct distress survey !
e e o ] i e e e ]
L i
Q i
= ittt ittt N uintaieiei el :
cﬁ L]
= :
= :
s :
— Conduct distress and GPR survey e
5
(m v

Pumping with o1 without staining,
missing joinl seal material, or edge
drop off

Conduct FWD and GPR survey: DCP
testing for selected area

No T

el Gl b e e

v




Decision Flowchart Example (cont.)
- Preservative Maintenance

__-jl.___________7{7_________________________'

. e el M ] 1

I e . :
. .----="""7" CRCP working cracks > 0.03" or el Yes ! ) !
- ) iR > Crack 1 !
T ACOL reflection crack [P i rack sealing i
- Ca--- - |

o . |

- - e g

........................................................

Sealant damage on more than 20%

Reseal joints and cracks for weathered

of (ransverse joints or longitudinal or debonded sealants

Q joints or sealed cracks
Q
&
No
8 1
= Y
S Ceemm T - e VT i
z - ---=="""" Trapped surface water in depressed ““H“'“ks--‘{(is----bi Transverse grade re-profiling to allow i
L e areas e "1 drainage of depressed areas '
2 S S S :
IS] T I
[av} No o e e e e
2
[4B)
b
—
oW

GPR located water under slab (DC
> 9) and a subgrade PR < 2"/blow

Ldge drain for trapped subsuface
water

No '

B N



Decision Flowchart Example (cont.)
- Functional CPR

--ql\---------_-—74:-------------------------'

PR --=777 2" wide spall > 10% of crack/joint. or Tl _‘__?_cf____’i Partial depth repair for PCC or patch for !
“-“7‘—"“-‘_; deep spall “_',_d——--"' ! ACOL E
e L b e e e e e e e e e e e e |

No

-~ - T
I
I
[

Ay e -
o i PCC: Thin AC overlay witl !
- Patches/mile > 10, faulting > 1/4". i pe’t'r’o'ma?;“ cfjgﬁil ay with l
< stable bum bl : : i ’ !

s . p. stable settlement. or 1 o I S

S badly spalled ACOL reflection crack ; ACOL: mill or/and joint repair i i

- — ! and overlay [

s I I b

§ I . ' '

: T €L :

o No ! /7 ~ JUEE el |

H ~  LLIE>70%or \Y?S _--7" Hard aggregate el X

i < deflection hasin S - — N IO

‘ . - ~-. or ACOL - .

H \31‘932225 .~ Tl - '

. ~_ No | :

: NoT :

1 1

= a

E Diamond grinding |

i |

F 3 H '

. i

i Retrofit load transfer '

i |

] 1

1 i




Decision Flowchart Example (cont.)
- Structural CPR, Remove and Replace

___“____________:____________________ _____i.
1 '
i | X
E Retrofit load transfer !
1 '
1 1

l q4--------------- '
T e ImmTTTmTTmmmTomToomomoosoooooooooeoo
(o' PP Longitudinal crack, shoulder joint RRR I Yes ! !
an -l N separation, pumping on shoulder joint, or ) - -bi Cross stitching and joint/crack sealing !
- el shoulder LTE < 70% P ! i
Te-a - b o e 1
"< el s i
— ek P - :
: i
—— e o o o o e e e e e e e e e e e e e e e e e e e mm e mmmmmm 4
Q
=
—
~—
N

GPR indicated voided crack/joints >
20%. or unstable bump. or unstable
settlement

Slab undersealing

No

— e el o . o o o o o e o e e ] O . . . . B EEm EEE m mm e e
) 4

L

) rormm ey .

v e JCP corner breaks,or CRCP el Yes ' I
'—'.‘_1 punchouts > 10%, or JCP shattered _:: Femmmmmmm- » Full depth repair !

-g el A slab, or CRCP broken cluster area PP ) i i
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Routine Maintenance Repair Details

O Preservative
Seal joint and cracks
Retrofit edge drains

0 Functional CPR
Partial depth repair
Diamond grinding

0o Structural CPR
Retrofit load transfer
Cross stitching
Slab undersealing

0 Remove and Replace
Full depth repair
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Seal Joint and Cracks

0o Object of repair
Reduce infiltration of moisture and incompressive material, Reduce
pumping and faulting
0o Limitations
Questionable for long-term effectiveness
0o Unit repair cost *
$0.75 - 1.25/ft (hot pour), $1.00 - $2.00/t (silicon)
0o Expected life extension
3 - 8 years
o Typical repair work time
5,000 ft / day (hot pour)
0 Recommendations

Select proper sealing material based on temperature and moisture
conditions

* Reference: Hoerner, T. E., K. D. Smith, H. T. Yu, D. G. Peshkin, and M. J. Wade. “PCC Pavement Evaluation and Rehabilitation,” Reference Manual,
NHI Course 131062. National Highway Institute, Arlington, VA, 2001.




Seal Joint and Cracks —

GA, CA DOT

DETAIL B

(SEAL LOCKED JOINTS* IN SLAE REPLACEMENT.)
(SEAL CRACKS IN PCC PAVEMENT.)
(RESEAL LONGITUDINAL JOINTS IN PCC PAVEMENT.)

DETAIL A

(RESEAL TRANSVWERSE JOINTS IN PCC PAVEMENT.)
(RESEAL 'FREE JOINT"IN SLAB REPLACEMENT.)
VARIABLE

VAR\ABLE

LOW MODULOUS SILICONE
SEALANT

BACKER ROD COMPATIBLE

WITH SILICONE SEALANT AND
SLIGHTLY OVERSIZED TO RESIST
MOVEMENT DURING SEALING
OPERATION

|
Vit - TUSE 2 INCH WIDTH
,,,,, HARA FOR CRACKS.
[P "
VARIABLE /o=
{SEE NOTE 5.
LOW MODULOUS ;
~—FEXISTING CRACK, INITIAL SAW CUT IN

QRIGINAL PAYEMENT, OR INITIAL OPENING
OF JOINT

PAVEMENT OR INITIAL OPENING QF

I I
INITIAL SAW CUT IN ORIGINAL ——l=m l
JOINT I !

*pETAL C
(RESEAL JOINTS IN BRIDGE DECKS & APPROACH SLABS)

VARIABLE

OW MODULOUS SILICONE SEALANT

BACKER ROD COMPATIBLE WITH SILICONE
SELANT AND SLIGHTLY OVERSIZED TO
RESIST MOVEMENT DURING SEALING
OPERATION,

VARIABLE
(SEE NOTE 5.)

FNON-ARMORED JOINTS WITH ONE SEALANT RECEPTACLE
AND ALL CONCRETE SURFACES ON JOINT FACES.
* % NOTE: ON JOINTS LARGER THAN I"IN WIDTH, USE BACK-UP MATERIAL
ai%gﬁ OR RECTANGULAR SHAPE CUT FROM APPROVED RESILIENT
L.

~— ¢ Existing Joint

5" Min, See Table A

far grea+er’ widths
Pavement surface
(after grinding and

Saw cut sealant
reservoir to slope\

W "

Liquid prior to joint sealing)
Joint
Sealant

Foam
backer rod

LIQUID SEALANT TYPE R

Retrofit Transverse and Lengitudinal Joints

TABLE A (TYPE R JOINT)

Sawn Joint Bg?§3g+2?d DIMENSION DIMENSION
Wid+th + VIE“ npu ugu
" 19" %" 214"
%" 1" 1" z'
¥ 1" ¥, 1%"
%" 7" " 117"
1" [ 5" A
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Retrofit Edge Drains

0o Object of repair

Provide drainage of surface water, reduce pumping, faulting, and other
moisture damage

O Limitations

May accelerate deterioration if not maintained well, Not recommended
if no base or base contains excessive amount of fines (>15% passing
No. 200 sieve)

0 Unit repair cost *
$2.00 - $4.00/ft
0o Expected life extension
Life of existing pavement
o Typical repair work time
1 mile / day
0 Recommendations
Proper design, construction, and maintenance is essential

* Reference: Hoerner, T. E., K. D. Smith, H. T. Yu, D. G. Peshkin, and M. J. Wade. “PCC Pavement Evaluation and Rehabilitation,” Reference Manual,
NHI Course 131062. National Highway Institute, Arlington, VA, 2001.



Retrofit Edge Drains — CT, IA DOT
e — L e

d ‘————m\

{PLACED ™ TWO LIFTS) 27727,
WMATERIAL FOR TACK COAT
EDGE OF TRAVELWAY
| Longitudinal Subdrain
Existing or to be Placed
/’— BITUMNCUS CONCRETE SHOULDER GRANULAR SUBBASE AND SUBDRAIN
o/
r

6" BITUMINOUS CONCRETE CLASS 2

BITHUNS CONCRETE 0R (WHEN REQUIRED BY PLAN)
CONCRETE PAYEUENT IF LONGITUDINAL SUBDRAIN IS PRESENT OR IS TO BE PLACED

S ' S S 7 Shoulder. Re,
. . L. . . .- . place in kind
* . < * . 4 * .« * . qf{ - IQ Proposed Patch 6" min. depth over subdratn
= . a Lo LTl e L £ I 1” outlet Impervious fill
a e A e TR ' Min. 6" thick.
. . . T IEY | = v )
! e e SUBBASE (DEPTH VARES! 7 O X R, 3
. 2 AR 3
18" A T T e N
SUBBASE Hiﬂ. 4" PERFORATED OR SLOTTED PIPE I Rl A s T

Backf1ll

End Cap at Proposed 3" Slotted

% CRUSHED OR BROKEN / .

C ted
| L end of pipe Pg:-;eugr?yI:ne P1pe©
& | & 3
STONE - GRANULAR SUBBASE AND SUBDRAIN
(WHEN REQUIRED BY PLAN)
WITHOUT LONGITUDINAL SUBDRAIN
@ If longitudinal subdrain (shoulder) is not to be placed or if not present
. . on side of roadway to be patched, then place proposed 3 inch slotted
Construct edge drain out side of shoulder cormugated pipe at low end of patch,

If PCC ShOUlder @ 6 inches granular subbase If required by plan. When placed, granular

subbase should extend over longitudinal subdrain, if present.
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Partial Depth Repair

O

O

O

Object of repair
Repair spall and distress without removing entire slab
Limitations

Full-depth repair is needed if the damage extends below 1/3 the slab
thickness

Unit repair cost *
$325 - $500/yd3
Expected life extension
3 -10 years
Typical repair work time
4 to 12 repairs / hr, curing time not included
Recommendations

Partial depth repairs should restore the joint face, and joint should be
sealed properly

Reference: Hoerner, T. E., K. D. Smith, H. T. Yu, D. G. Peshkin, and M. J. Wade. “PCC Pavement Evaluation and Rehabilitation,” Reference Manual,

NHI Course 131062. National Highway Institute, Arlington, VA, 2001.



Partial Depth Repair — GA DOT

TRAFFIC .
. N "
;EZ GREATER p—t+
I/4"x5" CLOSED CELL B .2 THAN
f* POLYETHYLENE FOAM pue— o 2" 2"
/ GREATER |‘73 I ~_ SPALL 259
/ N OR LESS
f THAN ~._(TYPICAL} "
f B 2'-0" ﬁf-f-h— 1=
- ¥ i
SR 2" 1 —{
2 121- I "
> ¥
;)2__']7 X 12' OR LESS fToYTPHng]
p - \ |
I=— " SAWED JOINTS \ —
" ' 7 ATYPICAL)Y 2"
l_'_:__'\zh /// b +
2“%7 : ',/ \\ 21— _—2.
o LONGITUDINAL JOINTS \ . -
—i\—:— / \\\‘\. //"
2 [T 4,_{_ / i? . TRANSVERSE JOINTS
! /
12"
OR LESS
y , SAWCUT ’__ 12 FEET MIN.
4" - 2'T0 3" \ \ "‘
DEEP ‘.2 = Varies] "l___2|,
/4"x5" CLOSED i 1, -
CELL POLYETHYLENE W*_ L L){
FOAM . /) 1 MAX. | ‘
S || ’1’ -
/ \
|AREA OF / \
SPALL REPAR 4 AREA OF AN
SPALL REPAIR MAX. SPALL REPAIR

LONGITUDINAL SECTION THROUGH

SPALL

SECTION THROUGH

TRANSVERSE JOINT
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Partial Depth Repair — TxDOT Luftkin

Inside lane Outside lane
Unit repair cost: $ 7.26 /ft Unit repair cost: $2.17 /1b
.- 3 -

JOINT FABRIC UNDERSEAL

S FLANE 1" &ND FIBER

.......................... PLANE 3" AND HOT MIX (TY e bbb LD DL REINFORCED POLYMER
) (LEVEL ~UP) (PG4 -22) PATCHING MATERTAL
TRANSVERSE JOINT REPAIR DETAIL TRANSVERSE JOINT REPAIR DETAIL
STA 360+26.82 TO STA 428+64.00 STA 299+96.64 10 STA 360-28. 82
NOTE: . #é):&;VERSE JOINT REPAIR SHALL
TRANSVYERSE JOINT REPAIR SHALL BE CLEANED OF all LOOSE MATERIAL 7€ CLEANED

OF ALL LOOSE MATERIAL

PFC 1% ~1'%m

HMA 4 m. Coat Surface Treat 34 1n.
Underseal or

Fiber screed Levelup 1 %2 in.

N4 qu L

PCC 8m. I PCC Sm. ' PCC 8m.

Crack by faulting Milled HMA Repair and overlay




Deep Partial Depth Repair

Proposed by Dr. Moonchul Won and Detailed by TTI

STEP 1

STEP 2

T D/3 ‘ T~ DRILL & EPOXY

OPTIONAL STEEL BAR

12~18 in. x
% r ROUNDED END
4in v
LN

|<—’|<—’|<—’| 1~11/2 in. DIA.

4in. 12~18in. 12~18in.
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Diamond Grinding

0o Object of repair

Provide smooth riding surface with good texture, reduce noise
0o Limitations

Roughness will return if underlying causes not addressed
0 Unit repair cost *

$1.80 - $7.80/yd>?
o Expected life extension

8 - 12 years
o Typical repair work time

2,500 yd?/day
0 Recommendations

Grinding should not be employed on pavements with material
problems

* Reference: Hoerner, T. E., K. D. Smith, H. T. Yu, D. G. Peshkin, and M. J. Wade. “PCC Pavement Evaluation and Rehabilitation,” Reference Manual,
NHI Course 131062. National Highway Institute, Arlington, VA, 2001.
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Diamond Grinding — ACPA

Height

i 4" ['— Land Area
__E W =
T —'| |'— Groove

Hard Soft
Range Aggregate Aggregate
Grooves 2.25-3.75 mm 2.50-3.75 mm 2.50-3.75 mm
Land Area 1.50-3.25mm  2.00 mm 2.50 mm
Height 1.50 mm 1.60 mm 1.50 mm

Grooves/m 164-197 174-197 164-177
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Retrofit Load Transfer

0o Object of repair

Restore load transfer to reduce faulting, pumping, and crack/joint
deterioration

O Limitations

Pavements exhibiting material related distresses such as D-cracking
or reactive aggregate are not good for dowel bar retrofitting

0 Unit repair cost *
$25 - $35/dowel

0o Expected life extension
10 - 15 years

o Typical repair work time
150 joint / day

0 Recommendations

Diamond grinding is needed to remove existing faulting, and Slab
stabilization is needed to address loss of support

* Reference: Hoerner, T. E., K. D. Smith, H. T. Yu, D. G. Peshkin, and M. J. Wade. “PCC Pavement Evaluation and Rehabilitation,” Reference Manual,
NHI Course 131062. National Highway Institute, Arlington, VA, 2001.



Retrofit Load Transfer — CA DOT

i

- Y L L . " N N -
Existing Skewed
ks llll Transverse Joink, 11 Illl ]I||
. See Mote 2
E]
gé | — ) 1 d e Existing Skewea i
2|5 \ [: | q‘ Existing i Traneverse Joints | qﬁ Existing
b P 'L'r:'-p Longitedinal || See z ||T)'FI Longitudinal
= Jaint Jaint
= \ 1 \
o | 1°-6", Ses 1 i 1°-g",
| Hode & _1_ _IL Mote 4
SO R S st U WS S — _
g L= L 2
= -—_ —_
Direction of - S Direction cf
Travel E% i Retrofit pavement with Retrofit pavement with i Travel
cle © dowel bars in slofs on 1 dowel bors in slots on c
253 1™-4" cenders. Set 1°-0" centers. See =
e | Dowel Bar Placement ! Dowel Bar Plocement N
IE}n Detail and Kote F. Detail ond Mate 3. o
IR —— —— ER
N T LT T af | >
1I||_ I' E”, See 1 _E 16" Ses ||
s Mote 4 2ls
b0 l. 1 1 I
H n 1 : vl
" \ 1 'l |
e L e R
PLAN _\Ed-ge of existing mm—/_ PLAN

3 DOWELS PER WHEEL PATH

4 DOWELS PER WHEEL PATH
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Retrofit Load Transfer — CA DOT

Dowel bar Existing p
i - xpansi each avement Jaint sealamt
support chair I: Concrete E fon cap at
T‘\ N Pavemerrt end of dowel bar. See surf See Standard Plan P20
Backfill slat with Expansion Cap Detail. F
fast setting grout - J! oam
" backer

= :7 215" slot width

Dowel bar with _/ R I Caulking filler, gm” H:: ®
expansion caps —— \ ——Transverse joint Sew Mote S Existing JPCP

y Existing Bose
Iy
Slot length, waries SECTION A-A
PLA&N
See Jolmt Oetafl le— E Existing transverse joint "

Backfill with fast core L

[ T ?
S = L Il lo— Expansion
cap

Type R, 5td Flan P20 e Ve o at
Nin Cir Y3 between bar and See Hote T 2 "
Foan \ — bottom of slot \| mln i ""'enuufmr
il

R
]
g
L/

. r + =

| s AN B I £58 4 I
==y — 3 Hole for Dowel —t =
isti x BE - See Mote &, W -
o } | g Bar, See Nete 27 2] o erewne L';,%:'

; e .

bz e S O level surfacs N v g FOAM CORE INSERT DETAIL  EXPANSION CAP DETAIL
ELEVATION [NTmimum  Feguiremesrd]

DOWEL BAR PLACEMENT DETAIL




Retrofit Load Transfer — WA DOT

TOP OF EXISTING
CEMENT CONCRETE

TOP OF PAVEMENT
AFTER GRINDING
(NOT INCLUDED IN

PAVEMENT? THIS BID ITEM)
. —— .1
. D . . D
G CEMENT :
B CONCRETE PAVEMENT b
-
EE > T oo b
E .
ESZ . CHAIR —|] Z
1 .
Em N . [
E 7 .
'3 T e
1 17" X 15 EPOXY COATED : TRANSVERSE . v -
1 ¥ ot \_
CHAIR TO REST
EXISTIHNG CONGRETE ' | 3% Fous coRe BosRD FLLER | PARALLEL TO
1w g\ BIATERSAL TO MANTAIN JOMT ), | - SURFACE
foeer] g
l| Ih T T T T T
1 o [ ] b
! Lo DOWWEL BAR Lot N =
1 TERBAL |
1 1 1 1 l
(D A L |
ey N 7 : 5
meg 1 ! 1I"-,,_ PREFABRICATED
]
IDOVEL BAR EXPANSION _| CHAR TR
CAPS BOTH ENDS [T1P) AS NEEDED FOR DOWEL BAR PLACEMENT
PLAM VIEW

TOR OF EXISTIMG CEMENT —— TOP OF PAVEMENT VE" FOAN CORE BOARD S MM, TO S MAX F
CONCRETE FRVEMENT | AFTER GRINDING m1wmm-\\\ - SRV CUT AFTER COMCRETE oy’
FOR DOWEL B4R .‘I
7777777777777774,'# T Tiwewsewe V7
| CUT DEPTH

T T
1 I
! DOWEL BAR — i
L i | . L i

Lq-'gJ ] ¥ - - B *

. s

- » CALLKING ALLES:/ TRAMSVERSE CONTRACTION - »

- e Cow - P -

il
SECTIOM | E BOTTOM OF SLOT
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Cross Stitching

0o Object of repair
Hold longitudinal crack or joint together and prevent opening of crack
or joint

0o Limitations

Applicable for fair condition and may not prevent secondary cracking
or crack propagation

0 Unit repair cost *
$9 - $10/bar

0o Expected life extension
3 - 6 years

o Typical repair work time
1,500 ft / day

0 Recommendations

Cross stitching and joint seal when shoulder joint separation is
between 2 in. and 1 in.

Rehabilitation is required when secondary cracks develop

* Reference: Hoerner, T. E., K. D. Smith, H. T. Yu, D. G. Peshkin, and M. J. Wade. “PCC Pavement Evaluation and Rehabilitation,” Reference Manual,
NHI Course 131062. National Highway Institute, Arlington, VA, 2001.



Cross Stitching — ACPA

TOP VIEW

Cross Siitching Transverse joint
L% &=

V @

- - -
20-30 in. 24 in.min.

Tiebars Inserted and Grouted Into Drilled Holes

Deformed Bar \ '._1 /

ST d 3 * Note: Holes are alternated to each side of the
ipc SLAB 7%, é)

crack spaced 20-30 in. on center.
Must start hole proper distance

from crack to get intersection at
S BASE ! 4

mid-depth
Longitudinal Crack —/
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Slab Undersealing

0o Object of repair

Restore uniform support by filling void and reduce corner deflection,
pumping, and faulting

O Limitations

Difficult to identify poorly supported area, restrictions on climatic
condition, Can increase damage if slab is lifted

0 Unit repair cost *
$1.30 - $1.40/yd?
0o Expected life extension
3 - 6 years
o Typical repair work time
100 slab / day
0 Recommendations
Experienced contractor and proper inspection are essential

* Reference: Hoerner, T. E., K. D. Smith, H. T. Yu, D. G. Peshkin, and M. J. Wade. “PCC Pavement Evaluation and Rehabilitation,” Reference Manual,
NHI Course 131062. National Highway Institute, Arlington, VA, 2001.



Slab Undersealing — ACPA

-4— Grout -4— (Grout

[nitial Completed

Grout will fill void under pavement without lifting it

Outside Edge Settled

Entire Slab
Settled

Pumping Joint
Location of Holes Varies for Defect to be Corrected
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Full Depth Repair

0o Object of repair

Remove all deterioration in the distressed area, restore load transfer
at joints and cracks

O Limitations

Additional joints introduced by full-depth repairs may add to the
pavement roughness

0 Unit repair cost *
$90 - $100/yd?
0o Expected life extension
5 - 15 years
o Typical repair work time
4 to 6 repairs / hr, curing time not included
0 Recommendations

If the deterioration is widespread over the entire project length, an
overlay or reconstruction may be more cost effective

* Reference: Hoerner, T. E., K. D. Smith, H. T. Yu, D. G. Peshkin, and M. J. Wade. “PCC Pavement Evaluation and Rehabilitation,” Reference Manual,
NHI Course 131062. National Highway Institute, Arlington, VA, 2001.
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Full Depth Repair — ACPA

Jointed Plain Pavement
For Heavy Vehicles For Light Vehicles; Low-Volume Traffic

. e s o= s P owm ow mm

-

Jointed Reinforced Pavement

(1) i f

@ Doweled; 4 min./ wheelpath
® Bondbreaker & form: do not tie

Continuously Reinforced Pavement
- ( ; L © Tied; rebar or 2-piece bolts for
[3) adjacent concrete

[ HRE

. i E -
oF = e O Chipped face/aggr. interlock
ol \g 2 . ¢ } © Chipped face to expose re-
i inforcing; tied lap, coupler or
welded lap

® Smooth face; drill & grout rebar
% Interior joint not necessary




Full Depth Repair — ACPA

Tied Laps

-<— See Note 1

—

_50 mm—*—[l*n—m —'—I

" A

Mechanical Couplers

50 mm —= See Note 2
__Somm Stz

I

Il
| il

TEATATECAY

T ]
il Il

(I

i
i 41
AdLine

] I

“I I

Welded Laps

50 mm—-lr— —T

-— See Note 3
—

1. 610 mm overlap length for splice.

Top View
Saw Full
Depth
Shoulder Isolation Cut
Side View
Normat
Reduce Reduce
Break
Break Break
Enrg?gy Energy Er:ee;;y

2. 50 to 100 mm overlap length for typical coupler.
3. 200 mm for single weld; 100 mm for double weld.

PATCH TYPE

CRCP with tied steel splice
CRCP with welded steel splice

CRCP with mechanical
steel splice

Low-volume aggregate

interlock or utility

MINIMUM OFFSET
600 mm (24 in)
100-200 mm (4-8 in)
50-100 mm (2—4 in)

50 mm (2 in)




Full Depth Repair — TxDOT

FULL DEPTH REPAIR FULL DEPTH TRANSVERSE JOINT REPAIR
SEE GENERAL z = SEE GENERAL
/ NOTES & = /NGH’.S
= =
= =
Ed 3 Y L
< REPAIR AREA < - o = reesir | REPAIR <
r = 4REA AREA
E] z ’/——mmsvsrese JOINT
& 5
% 2
= ES
Las" WIN. | 387 MIN,
‘—1—-‘
& MIN, P—
LENGTH,
SAW CUT DEPTH: MIN, T#3
JOINT SEALS: METHOD A OR B
I | yd
| SEE NotEs | SEE NOTES | I
L For TiEBAR I j o> FOR Ticstn / \ o
j| | ~ —
DOWEL COATED TO
\_ PREVENT BOND SEE HWOTES FOR DOWELS
SEE MOTES AMD TABLE MO, 1 FOR AND TABLE NO.Z

RE INFORCEMENTS REQUIREMENTS
TRANSYERSE CONTRACTION JOINT

TABLE MO. | STEEL BARS SIZE AND SPACING TASLE NO. 2 DOWELS (SMOGTH BARS)
AR PAVEMENT
- TIEBARS REGULAR REBARS ALL BARS mickness] size ano ool vemsts | eracing
TYPE PAVEMENT S1ZE paR s17¢ FIRST & LAST LINCHES) [IMCHES)] {INCHES)
TYPE OF pavemeny [THIERNESS | g SPAC | NG BAR SPACING SPACING AT ] w8 (1 IN.]
RE [NFORCEMENTS AMEMENT L (INCHEST |iaam mouo| cincHEs: | tgam wowo [INCHES) END OR $1DE LT
(INCHES) a ENITATE 8 12
CRCF 210 w10 1IN, )
TRANSVERSE BARS JRCP ALL ug 24 56 24 )
JCP
{CPCD) ALL =6 24 NONE MOME 17
8 ug E] =6 9 12
3 =5 B 13 B 12
CRCP '] w5 7 =6 T 12
o ) 1" g 6.5 uE 6.5 12
LONGITUDINAL BARS IRE] vy 2 =6 & 12
JRCP ALL =6 12 =6 24 12
e ALL 6 1z WONE KONE 12




Full Depth Repair — MI DOT

CONCRETE REFPAIR

EXTSTING CONCRETE

COMCRETE REFAIR
147-07 MIN. LEMGTH)

EXISTING CONCRETE [4'-0" MIK. LENGTHI N
I -
. e . ‘2 HOT-POURED RUBBER-ASPHAL T
L PAVEMENT @ + 57| 37 . I3 PAVENENT " SEALANT Vo x e
I,.-/‘IH[ERHESS + THICKNESS. +
. /| BOND BREAKER TAPE
|. 1 .?1 I | | ¢BELDW SEALANT)
= % Sl = E ] -_r—r.\_)l
[
2= T ] = 85 L—o—r— T 7 —
- T | - |
a = \ N =B Ill, | /
Y I|I y % | |
I'|I Ill|l I||I I|III Il.' _/'II
= DRILL 1% DIAMETER HOLE INTD [ = BaR CHAIR — # DRILL 1%" DIAMETER HDLE [NTQ /= BAR CHAIR
EXISTING CONCRETE PAVEMENT MND (. EXISTING CONCRETE PAVEVENT AND L
GROUT-IN-PLACE #9 x 1°-6” LONG | ® CONVENTIONAL PAVEMENT  GROUT-IN-PLACE 1%y DIMETER | * CONVENTIONAL PAVEMENT
EPOXY COATED DEFORMED BARS RE INFORCENENT x 1°-6° LONG EPOXY COATED BARS RE INF DRCEMENT
TIED JOINT CONTRACTION JOINT
CONCRETE REPAIR
EXISTING CONCRETE [4'=0" MIN. LENGTHI
9 4 " 317 ex.
" HOT-POURED RUBBER-ASPHALT
oy PIVENENT L SEALANT 17 x 1"
I,/'mlcmss + ] F # CONVENTICNAL PAVEMENT
| _:*l . RE INFORCEMENT —,
il i, ) AL
55 - [ 1] A —
== 1 E f
<<z
o T b i
! ‘I 1 f
= BAR CHAIR —

EXISTING CONCRETE PAVEMENT AKD
CAOUT-IN-PLACE 1%y DIAMETER i
x 1°-6" LOWG EPOXY CODATED BARS

EXPANSION JOINT

\ \\1 EXPANS |ON CAP
# FIBER JOINT FILLER



I ———
Full Depth Repair — MI DOT

REPLACE C.R.C. PAVEMENT RE[NFORCEMENT. RECAST CONCRETE.

REMOWE COMCRETE REMOVE CONCRETE
EXISTIKG PAYEMENT JUEAYE EXISTIKG STEEL  REMOVE COWCRETE AND STEEL LEAWE EXISTING STEEL| ENISTING PAVEMENT
FIMAL SAW CUT 1% DEEP * 276" NIN. INITIAL Saw CuT * 267 MIN. FINAL SAN CUT 1% DEEP
ISAVE STEEL] f ISEVE STEEL)D
._:-"_'_'; *4_" "-"l' o a | 1 o o a | = o "_""L ":." »u "I:_,E
L e e I I 5 o A
e SR | I PP
1"\1 = = =] = o =] - = = = = ‘L_a =) j‘r
EPOEY COATED &5 BARS TRANSWERSELY EVERY 127 [N REPAIR T—REPLACE WITH SIMILAR BASE MATERIAL
EMO COMPACT TO 95% DEKSITY

ITD BE PAID FOR 45 PART OF THE
COMCRETE PAVEMENT REPAIRD

® MOTE:  IF EXISTING REINFORCEMENT LAFS ARE ENCDUNTERED IN THIS AREA. FIMAL Skw CUT
MUST BE MOWED BACK TD PROWIDE MINIMUN 2°—6" LAP OF PAVEMENT REINFORCEMENT.
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Precast Concrete Full Depth Repair

4. Flowa panel Installation 6. Finishing



Summary

0 Pavement condition evaluation

= Visual survey - identify concrete pavement surface conditions
and select further NDT testing areas

m GPR- analyze images of the base conditions and DC values for
voids and underlying water

m  FWD - evaluate structural conditions of system, LTE of joint/crack,
and loss of support below the slab

m DCP - evaluate the in situ strength of base and subgrade soils

0 Step by step repair method decision process

= Simple decision tree by criteria based on visual
survey and NDT information
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Summary (cont.)

0 Routine maintenance stages

Preservative maintenance - minor treatment to keep away
from possible moisture damage

Reseal joint and cracks, Retrofit edge drains
Functional CPR - fix localized distresses or overall riding quality
Partial depth repair, Diamond grinding, Thin AC overlay

Structural CPR - eliminate the cause of structural distresses
and restore structural capacity

Retrofit load transfer, Cross stitching, Slab undersealing

Remove and replace - early strength concrete or precast
concrete panel are highly recommended

Full depth repair

-0 -3-1



Questions ?
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