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1. INTRODUCTION

The objective of this field guideline is to provide assistance for the pavement evaluation
and selection of method of repair for routine maintenance relative to the extension of
service life. This guideline includes the following:
1. Pavement Condition Evaluation Techniques
« Visual survey
. Falling Weight Deflectometer (FWD)
« Ground Penetration Radar (GPR)

« Dynamic Cone Penetrometer (DCP)

2. Repair Decision Flowchart for Routine Maintenance
« Jointed concrete (JC) pavement

« Continuously reinforced concrete (CRC) pavement

3. Detail Sheets
« Seal joint and cracks
 Retrofit edge drains
o Partial depth repair
« Diamond grinding
« Retrofit load transfer
« Cross stitching
« Slab undersealing

o Full depth repair

Table 1 outlines a strategic overview of routine maintenance activities in terms of
pavement condition, assessment, and recommendations for repairs and Table 2
summarizes the comparison of selected routine maintenance treatments in terms of repair
cost, life extension, and working time. All cost and life extension numbers are averages
and may vary from those listed in the (source: 2001 National Highway Institute training
course 131062, “PCC Pavement Evaluation and Rehabilitation” (7)).



Table 1 Routine Maintenance Strategy Guidelines.

Level of Type of Quantifiable
Boutine Activity Type of Condition Condition Factors Repair Type and Notes
Maintenance
Performance | Distress Pavement age; Pavement age Monitor age for more than 10 year old
Monitoring Survey Portland cement concrete PCC pavements or 2 year old ACOL
(PCC) >10 years; pavements.
asphalt concrete overlay
(ACOL) > 2 years
Distress and | Pavement deflection data | Recent FWD data Conduct FWD testing based on visual
FWD Survey | >3 years survey results.
FWD and Pumping with or without | Pumping; Conduct selected FWD and DCP testing
GPR Survey; | staining; Joint seals condition; based on visual and GPR survey results,
DCP Testing | Missing joint seal Surface dielectric PR > 2 in./drop indicates soft subgrade
material; Edge drop off; constant (DC) of GPR; | materials, soil modulus < 6000 psi; GPR is
Shoulder separation Penetration ratio (PR) useful to detect subsurface moisture and
of DCP voided areas, DC > 9 indicate presence of
subsurface water
Preservative Crack Working cracks Crack width > 0.03 in. | Crack sealing for working crack in CRC
sealing (CS) pavement
Reseal joints | Visible sealant damage on | Sealant age; Visible Keep joint well width < 1in.; widened joint
and cracks transverse and sealant damage - wells may be noisy.
as) longitudinal joints and cracking and Trapped subsurface water should be
sealed cracks debonding removed before re-sealing operations.
Transverse Trapped surface water in Trapped surface water | Depressed area degrades riding quality and
grade re- depressed areas in depressed areas cause impact loading. Trapped surface
profiling water can cause safety problem
(TGP)
Retrofit edge | Standing water; Trapped Presence of standing Edge drain is not recommended if the base
drains (RED) | surface water; Saturated water; Slab staining; is unstabilized, the base contains > 15
base layer and subgrade Surface DC; Subgrade | percent fines, or the pavement structure is
strength undrainable.
Functional Partial depth | Spalled joint/crack; Deep | Density, width, and Spalling depth should be less than 1/3 the
CPR repair (PDR) | delamination in CRC depth of spalling thickness of the slab and no reinforcing
pavement (>2in.) steel exposure; Deep delamination with no
other distress and steel is not corroded.
Diamond Rough and noisy patches; | Density of patching; Restore load transfer before grinding if
grinding Faulting; Bump Depth of faulting structurally defected.
(DG)
Thin ACOL | Rough and noisy patches; | Density of patching; Employ for hard aggregate pavements;
Faulting; Hard aggregate; | Depth of faulting; Restore load transfer before the overlay if
Settlement Aggregate type structurally defected; Use crack attenuating
mix and good aggregate.
Structural Restore load | High deflection; Low Faulting; Deflection; Dowel bar retrofit; Check the deflection
CPR transfer load transfer efficiency LTE; Crack width and | basin area and LTE of joint/crack; Employ
(RLT) (LTE); Reflection crack density of spalling in RLT when 2 in. wide spalled joint in
in ACOL ACOL ACOL > 20 percent.
Cross Longitudinal crack; Width of the crack or Joint seal only when shoulder joint
Stitching Separated shoulder joint; | shoulder joint separation < 1/2 in.; Cross stitching and
(CST) Low LTE separation; Lane to joint seal when shoulder joint separation is
shoulder LTE; between 1/2 in. and 1 in.; Remove and
Pumping replace shoulder when joint separation >
1 in.; Slab undersealing where pumping
and void detected.
Slab Water-filled voids at or Presence of voids; GPR is recommended to locate holes in a
undersealing | under joints; Settlement Slab staining way that will ensure good grout
(SU) distribution and void filling.
Remove and | Full depth Corner break; Shattered Severity and number Soft subgrade materials may require
Replace repair (FDR) | slabs; Punchouts; Broken | of cracks; Spalling; removal; Full depth repair for broken

cluster area

Faulting

cluster should be extended to 1/2 of crack
spacing between next cracks.




Table 2 Summary of Routine Maintenance Repairs (/).

Repair Repair Unit Expected | Typical
S tg e Tp e Object Limitations repair cost life repair Recommendations
g M ($/ft>) | extension | work time
Reduce infiltration $0.75 - Select proper
Reseal joints gf m01sture.and _ 1.25/ft 5,000 ft / sealing material
and cracks | neompressive Questlonab_le for long- | (hot pour), |3 -8 day (hot based on
{Js) material. Reduce | term effectiveness $1.00 - years our) temperature and
umping and $2.00/1t pou moisture
pumping
faulting. (silicon) conditions.
Preservative May _acce}eraFe
. . deterioration if not
Provide drainage maintained well, not Proper design.
Retrofit edge | of surface water. 2 Life of P S,
. . recommended if no $2.00 - .. . construction, and
drains Reduce pumping, . existing |1 mile/ day .
. base or base contains | $4.00/ft maintenance are
(RED) faulting, and other . £ pavement al
moisture damage excessive amount o essential.
" | fines (>15 percent
passing No. 200 seive)
Partial-depth
Repair spall and Full-depth repair is 4to012 repairs should
Partial depth | distress without needed if the damage | $325 - 3-10 repairs / hr, |restore the joint
repair (PDR) | removing entire extends below 1/3 the |$500/yd® | years curing time | face and joint
slab. slab thickness. not included | should be sealed
properly.
Diamond Provide smooth Roughness will return Grinding should
Functional rindin riding surface with i un%ierl ‘o causes $1.80 - 8-12 2,500 not be employed to
CPR & & good texture. ymng $7.80/yd> |years yd*/day pavements with
(DG) . not addressed. .
Reduce noise. material problems.
Restore functional
capacity such as $1.45 - Existing structural
Thin ACOL rideability but Susceptible to $3'2 S/vdl- 5-15 2 to 4 mile / | distresses must be
increase structural | reflection cracking i =Y years day / lane repaired to avoid
capacity premature failure.
insignificantly.
Pavements exhibiting Diamond grinding
Restore load material related is needed to
Restore load | transfer to reduce | distresses such as D- $25 - 10-15 150 ioint /| Temove existing
transfer faulting, pumping, | cracking or reactive $35/dowel | years da J faulting. Slab
(RLT) and crack/joint aggregate are not good y Y stabilization is
deterioration. for dowel bar needed to address
retrofitting. loss of support.
Structural | ¢ Hold longlFudlnal Appl.lc.able for fair Rehabilitation is
ross crack or joint condition and may not .
CPR o $9-810/ |10-15 1,500 ft/ required when
stitching together and prevent secondary b
. . ar years day secondary cracks
(CST) prevent opening of | cracking or crack
L . develop.
crack or joint. propagation.
Restore uniform Difficult to identify
Slab support by filling | poorly supported area, Experienced
undersealin void and reduce restrictions on climatic | $1.30 - 3-6 100 slab / contractor and
(SU) & | corner deflection, | condition, and can $1.40/yd® | years day proper inspection
pumping, and increase damage if are essential.
faulting. slab is lifted.
If the deterioration
Remove all . .. .
s Additional joints is widespread over
deterioration in the | . 4t06 . .
. introduced by full . the entire project
Remove and | Full depth distress area. . $90 - 5-15 repairs / hr,
. depth repairs may add 2 . length, an overlay
Replace repair (FDR) | Restore load $100/yd years curing time .
.. to the pavement . or reconstruction
transfer at joints not included
roughness. may be more cost

and cracks.

effective.







2. PAVEMENT CONDITION EVALUATION TECHNIQUES
Pavement condition evaluation is the key to determining proper routine maintenance
activities. It is needed to validate the extent of distress related damage, the quality of
drainage, and relative base/subgrade layer strength. Pavement distress condition is
considered relative to functional and structural performance in the decision process. The
following evaluation techniques are recommended for strategic routine maintenance
decisions (2):

1.1. Visual survey
1.2. Falling Weight Deflectometer (FWD)
1.3. Ground Penetration Radar (GPR)

1.4. Dynamic Cone Penetrometer (DCP)

2.1. VISUAL SURVEY

Selected project sites can be scanned to identify distressed areas to select locations for
further inspection. There are many well organized visual pavement condition survey
protocols used by highway agencies to monitor and record pavement distresses.
However, current survey protocols often require a level of inspection detail greater than
what is normally needed for a routine maintenance survey; therefore, simplified survey
tables are provided in Appendix A to assist in the collection of routine maintenance
information to meet critical decision criteria. The following information would be
collected by the simple survey form:

. general information about pavement — age, aggregate type;
« condition record information — recent visual and deflection information;
« condition of joint or crack sealing;

. surface and subsurface drainage condition — possible locations for GPR and DCP
testing;

« functional conditions — factors affecting riding quality and possible locations for
FWD, GPR and DCP testing;

« structural conditions — factors affecting premature failure of pavement; and
possible locations for FWD, GPR and DCP testing

« identification of distressed areas for FDR.

2.2. FWD

LTE and deflection testing can be used as simple means of determining routine
maintenance needs. Deflection test using FWD can evaluate the structural condition of
pavement such as layer stiffness, LTE, and loss of support below the slab. Therefore, the
areas selected from the checklist of visual survey items needs to be evaluated relative to



structural capacity for such stiffening measures as load transfer retrofitting. Figure 1
shows the example of FWD testing along the edge and center of slab locations. Highly
spalled or faulted joints and cracks should be tested to evaluate LTE and continuity of
support. Moreover, deflection and LTE at the center of slab should be tested occasionally
as a reference of good support conditions.

1 2 3| 4 5|6 é
o o o|o o|o
1. 3
K o K o 1K a o 1K o K4 o 1K o o
12 3 45 6 789 10 1112 13 1415 16 1718 19 20
DCP-BC1 Core 1

8|9 10 1" 12
ofo o ° o
—
N o olo ) olo olo o| @ o olo o olo o o

21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40
DCP-BE1
13 1 L— —t§416 17|
o o ofo o
6 ) ! A
o o ° o .o{\ o ofo o ofo
41 42 43 44 45 46 47 48 49 50 51 52 53
Core 3
NCP-RF2 NCP-RF3

Figure 1 Example of the FWD Testing Locations.

LTE Testing

LTE testing is recommended to check the structural capacity of joints or cracks.
Deflections on loaded and unloaded side of a joint or crack are measured, and used to
determine the LTE as follows:

LTE:j—UXIOO (1)

L

Where, LTE = Load transfer effectiveness, percent
dy = Deflection on the unloaded side of the joint or crack, mils
d; = Deflection at the loaded side of the joint or crack, mils

It is recommended that testing be completed when the ambient air temperature is
above 80 °F, and below 60 °F. Since LTE is generally over 90 percent for temperature
expanded concrete pavement, load transfer retrofitting should be considered when LTE is
lower than 70 percent a substantial amount of time at the joint or crack.

Deflection Testing

Deflection basin area is a simple means to detect possible deteriorated areas. The
locations which show low deflection basin areas could be interpreted as problematic as
the same meaning of a low LTE. The typical range of basin area for rigid pavements is
between 24 and 33 in., and load transfer retrofitting may be recommended when basin
area is lower than 25 in. Deflection basin area can be calculated as follows:



6(D, +2D, +2D, +D;)
DO

Basin area =

Where, Basin area = FWD deflection parameter, in.
Dy = Deflection at the loading position, mils
D, = Deflection at 12 in. from the loading position, mils
D, = Deflection at 24 in. from the loading position, mils
Ds; = Deflection at 36 in. from the loading position, mils

2.3. GPR

2)

GPR testing is a fast and effective test method to determine base conditions such as voids

and the presence of water trapped in and between underlying pavement layers.
Moreover, GPR survey can be used for PCC pavement layer thickness estimation,

layer

interface condition assessment, and dowel misalignment evaluation. In pumping areas,
dowel locations, voids, and subsurface water under the slab could be detected using an

air-coupled system vehicle or ground coupled, as shown in Figure 2. Although no

standard procedures have been documented for detection of voids under the concrete slab
using GPR, image analysis or dielectric constant (DC) analysis could be used to detect

void and subsurface moisture for the routine maintenance purpose.

| Bad | | Poor | Patch
| |
B I
B M e Rl : Erosion or Moisture.
Moslwre ™ e

Ic

TOI

10
5
=20
25

0+1081 0+1121 0+1151

Figure 2 Example of the GPR Testing Image.



Image Analysis

Detection of voids under the concrete slabs may require determination by trained
personnel, but generally the following can help to analyze GPR images. In the color
image, blue strips represent voids and red strips represent moisture, while in the gray
scale image, black strips represent voids and white strips represent moisture. Intervallic
blue dots (black in the gray scale image) indicate dowel locations.

DC Analysis

The DC value of GPR is shown as blue line below the layer image in Figure 2. It can be
used to detect subsurface moisture. DC values range from 1 (air) to 81 (distilled water),
and generally DC of aggregate base is around 6 to 7. In the pavement system, DC is an
efficient indicator of the presence of subsurface water if the DC of base or subgrade is
higher than 9.

2.4.DCP

DCP testing indicates the in situ strength of base and subgrade soils. The test provides a
correlation between the strength of the soil and its resistance to penetration. It is a fast
and easy method and can be used to estimate the elastic modulus of each layer and
sublayer. Conduct DCP testing on selected areas where visual and GPR surveys indicate
the evidence of pumping or subsurface water. Equation 3 shows the relationship between
the penetration ratio and elastic modulus of soils.

E =2550 x CBR"* (3)
CBR =292 /PR""?

Where, E = Elastic modulus, psi
CBR = California bearing ratio
PR = Penetration ratio, mm/blow

Figure 3 shows an example of calculation for penetration ratio. A plot of the DCP data is
useful to find the slope of the linear trendline. Typical flexible base modulus is 60 to 80
ksi or PR is 1 to 2 mm/blow (0.05 to 0.1 in./blow). The PR value higher than 2 in./blow
indicates very soft subgrade materials which implies the soil modulus < 6000 psi.

Blow number

0 50 100 150 200 250

300

400 S

\

500
Base: y=0.9x +356.4 TS

600

700

Penetration (mm)

800

Subgrade: y=19.4x - 3272.5 \

900

Figure 3 Example of the DCP Testing Analysis.



3. REPAIR DECISION FLOWCHART FOR ROUTINE
MAINTENANCE

Based on the pavement condition evaluation, the following decision flowchart provides
guidance for effective routine maintenance. The decision flowchart is self explanatory.

ey mm mm mm mm mm o mm Em o mm Em Em Em Em Em Em Em Em Em Em Em Em Em Em Em Em Em R Em Em Em Em Em Em Em Em

»

/ Assemble pavement condition data

Pavement age: JCP > 10 years or Pavement deflection

ACOL = 2 years data > 3 years old
<))
g
—
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= — Monitor pavement age Conduct distress survey
a
=
]
Q
e
S
)
—
<
B < Conduct distress and FWD survey <«
[a
v

Pumping with or without staining, or Conduct FWD and GPR survey; DCP

missing joint seal material. or edge )
testing
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Sealant damage on more than 20% of

Reseal joints and cracks for weathered or
transverse joints or longitudinal joints 3

J N 1 debonded sealants ¥
or sealed cracks

o
2
=
g‘ Trapped surface water in depressed Transverse grade re-profiling to allow
S areas drainage of depressed areas
7]
0]
=
(=l
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9) and a subgrade PR < 2"/blow ge drain for trapped subsuface water
<
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y
—_——— =t —— e e e e e = —
Partial depth repair for JCP or patch for
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Al - :
Q Patches/mile > 10 or faulting > 1/4",
—_— or stable bump. or stable settlement .
o] Thin AC overlay with petromat  —
o
2
—
Q
=)
E LTE > 70% or
Deflection basin Hard aggregate
area = 25 in.
Diamond grinding
4
Y
Retrofit load transfer —
) 4
=) Longitudinal crack, or shoulder joint
@) separation > 1/2", or pumping on shoulder Cross stitching and joint/crack sealing”
Tﬂ joint, or shoulder LTE < 70%
—
=
~—
Q
=
e
~—
8]
GPR indicated voided crack / joints =
20%, or unstable bump. or unstable Slab undersealing
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1
Y
E
breaks = 0L or .
5 o Corner breaks > 10 %, or shattered Full depth repair 6)
Q slab
g <
o = Mo e
£ &
= L 4
L
o ( End )
y

Note:

1) Conduct selected FWD 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 indicates soft subgrade materials.

2) Keep joint well width < 1" ; widened jomt wells may be noisy. Trapped subsurface water should be removed before re-sealing operations.

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

4) The depth of spall should be less than 1/3 the thickness of the slab and no reinforcing steel exposure. Patch spall for AC overlayed JC pavement.

5) Joint seal only when shoulder joint separation width < 1/2"; Cross stitching and joint seal when shoulder joint separation width is between 1/2" and 1"; Remove
and replace shoulder when joint separation width = 1"; Slab undersealing where pumping and void detected.

6) Soft subgrade materials may require removal.

Figure 4 AC/Non AC Overlaid JC Pavement Routine Maintenance Decision
Flowchart.
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Partial depth repair for CRCP or patch for
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2" wide spall > 10% of crack, or deep
spall

ol
QO Patches/mile > 10, or stable bump. or
stable settlement

'C_'G Thin AC overlay with petromat  |—
o
2

—

Q

=)
LE LTE = 70% or

deflection basin Hard aggregate
area > 25 in.
Diamond grinding
v
____“____________"_________ —— e - e —— — ]
Yes
Faulteci erack Retrofit load transfer
= 1/4"

ol s .. .
@) Longitudinal crack, or shoulder joint Yes
— separation > 1/2", or pumping on shoulder Cross stitching and joint/crack @ealingjj

E joint, or shoulder LTE < 70%

=

—

Q

=

—

S

w2

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

Slab undersealing

settlement

No

{ o o o e e Em e o Em Em Em - o Em Em Em Em EE Em EE B EE EE EE N BN EE Em B Em Em Em B Em Em Em
Y

|
|
|
L

o
g o
- 74 - o -

b5 Punchouts > 10 %, or broken cluster Full depth repair ©
L area
e
o] b5) No |« ]
5
Y End
(a4

v

Note:

1) Conduct selected FWD 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 indicates soft subgrade materials.

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

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

4) The depth of spall should be less than 1/3 the thickness of the slab and no reinforcing steel exposure. Spalling 1/2 thickness of the slab and if remaining slab is
strong with no other distress and steel is not corroded. Patch spall for AC overlayed JC pavement.

5) Joint seal only when shoulder joint separation width < 1/2"; Cross stitching and joint seal when shoulder joint separation width is between 1/2" and 1"; Remove
and replace shoulder when joint separation width > 1"; Slab undersealing where pumping and void detected.

6) Soft subgrade materials may require removal. Full depth repair for broken cluster should be extended to 1/2 of crack spacing between next cracks.

Figure 5 AC/Non AC Overlaid CRC Pavement Routine Maintenance Decision
Flowchart.
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4. DETAIL SHEETS

This chapter introduces the detail plans of current concrete pavement repair methods
using state DOTs and the American Concrete Pavement Association (ACPA) to provide
various applications for routine maintenance. The original plans of DOTs used in this
chapter are attached in Appendix B and special specifications are attached in Appendix
C. Step by step repair procedure and materials for each repair type are not provided
because many well established manuals are available from various sources and are listed
as references. For instance, a good source from FHWA, “Pavement Preservation
Checklist Series” could be downloaded from the web address,
<http://www.thwa.dot.gov/pavement/preservation/ppcl00.cfm>.

4.1. SEAL JOINT AND CRACKS

Joint and crack sealing is a basic precaution taken against development of significant
distress in concrete pavement. Maintaining joint and crack sealing is important to
minimize water and incompressible materials infiltration into the joint and potential
subgrade softening/pumping or spalling of the joint (3). The longitudinal joint is
particularly important to maintain since extensive amounts of surface water can enter at
the lane/shoulder joints.

Figure 6 shows joint seal repair details of the Georgia Department of
Transportation (DOT) (4). It notes that the backer rod is to be oversized to fit into the
existing joint and be compressed enough to resist movement during the sealing operation.
Figure 7 shows joint seal repair details of California DOT for various joint widths (5).
Joint well repair is required if joint width is wider than 1 in., multiple resealing
operations may require repair of the joint well.

DETAIL & DETAIL B
(RESEAL TRANSVERSE JOINTS IN PCC PAVEMENT.) (SEAL "LOCKED JOINTS® IN SLAE REPLACEMENT.)
(RESEAL 'FREE JOINT"IN SLAB REPLACEMENT.) (SEAL CRACKS IN PCC PAVEMENT,)

(RESEAL LONGITUDINAL JOINTS IN PCC PAVEMENT.)

I G v\I’AFNAEILE
LOW MODULOUS SILICONE
nm—

B L Vit - Y YUSE !z INCH WIDTH
,,,,, Y- Vo FOR CRACKS.

VARIABLE

BACKER ROD COMPATIBLE

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

BLE
(SEE NQTE S,

OPERATION
! ! LOW MODULOUS /
INITIAL_SAW CUT IN ORIGINAL ——= | EFEI'CENE_SEWT/

PAVEMENT OR INITIAL OPENING OF ! ! =—EXISTING CRACK. INITIAL SAW CUT IN
JOINT | | QRIGINAL PAVEMENT, OR INITIAL OPENING
R R B QF JOINT

*DETAL 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.

#NON-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

SQUARE OR RECTANGULAR SHAPE CUT FROM APPROVED RESILIENT
MATERIAL.

Figure 6 Details for Resealing Joints (4).
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|
=~— € Existing Joint

~— %" Min, See Table A
E} | far greater widths

Saw cut sealant +
| -~ - Pavement surface
| (after grinding and

reservoir to 5|ope-ﬁ\\
prior to joint sealing)
[’
(=]

Liguid
doqm‘r
Sealant

Foam
backer rod

LIQUID SEALANT TYPE R

Retrofit Transverse and Leongitudinal Joints

TABLE A (TYPE R JOINT)

Sawn Joint BE?§§£+§?d DIMENSION DIMENSION
Width bt npi g
i 1%" " 217"
%" 13" s 2"
7" 1" ¥ 19"
%" %" s 1"
12" " 5" 1"

Figure 7 Retrofit Transverse and Longitudinal Joints Sealant (5).

4.2. RETROFIT EDGE DRAINS
Presence of water under the slab may result due to pumping as such faulting and erosion.
When the current pavement has a saturated base layer, the DC is often higher than 9,
indicating inadequate drainage may exist and base and subgrade integrity may be an
issue. Retrofitting of a drainage system may be needed to mitigate erosion. However, the
use of retrofit edge drains should be avoided for pavements built on fine grained subgrade
soils (such as silty and clayey soil) because the presence of edge drains would accelerate
the loss of fines. Replacing some or all disturbed base material with concrete or flowable
fill, or a cement stabilizer, could be applicable in this condition.

Figure 8 shows the examples of geotextile filters to protect drainage collectors
(6). Figure 9 shows retrofitted pavement edge drain details of Connecticut DOT. It notes
the depth of retrofitted pavement edge drain trance shall be 18 in. minimum or to the
bottom of subbase when the subbase depth is greater than 18 in. (7). Figure 10 shows the
drainage system of lowa DOT; a 7.5 cm slotted corrugated pipe or longitudinal subdrain
is employed for FDR granular subbase (8).
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Low Permeability Low Permeability
Compacted Backfill Compacted Backfill

R VS 7777

et . Goarse Open- .
Material Sized Natural Soil | Natural Soil
toRetain —— [ > to be Drained fﬂgj‘gﬁgf'sl}zeerd_ —> to be Drained
Natural Soil for Maximum

Permeability

Collector Engineering Collector Engineering
Pipe Fabric Pipe Fabric

Filter fabric used to wrap collector pipe.

Filter fabric used to line trench.

Figure 8 Drainage Collector (6).

SHOULDER
6" BITUMINGUS CONCRETE CLASS 2
(PLACED IN TWO LIFTS)
MATERIAL FOR TACK COAT
EDGE OF TRAVELWAY
BITUMINOUS CONCRETE SHOULDER
BITUMINGUS CONCRETE OR
CONCRETE PAVEMENT
I4
N . C e . y
.oa < .oa < a < a < e
< o L 4
P 4 a A4
/L“ SUBBASE (DEPTH VARIES)
SUBBASE MIN. 4“ PERFORATED OR SLOTTED PIPE
L h. > N
%“ CRUSHED OR BROKEN / 6" ‘ 6” L 37
STONE 1

Shoulder. Replace in kind
6" min. depth over subdrain
outlet Impervious fill
Min. 6” thick.

)

Shoulder
€ Proposed Patch Replace in kind
le— 10" 6" min. depth

el
i Longitudinal Subdrain End Cap at

Extsting or to be Placed end of pipe

GRANULAR SUBBASE AND SUBDRAIN
(WHEN REQUIRED BY PLAN)
IF LONGITUDINAL SUBDRAIN IS PRESENT OR IS TO BE PLACED

Backfill Proposed 3" Slotted

Corrugated @
Polyethylene Pipe

GRANULAR SUBBASE AND SUBDRAIN
(WHEN REQUIRED BY PLAN)
WITHOUT LONGITUDINAL SUBDRAIN

@ If longitudinal subdrain (shoulder) is not to be placed or if not present @ 6 inches granular subbase if required by plan. When placed, granular
on side of roadway to be patched, then place proposed 3 inch slotted subbase should extend over longitudinal subdrain, if present.
corrugated pipe at low end of patch.

Figure 10 Subdrain System (8).
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4.3. PARTIAL DEPTH REPAIR

Partial depth repair restores localized surface distress in the upper third to half of a
concrete slab due to distresses such as joint or crack spalling. When the deterioration is
greater than half of the slab thickness or includes the reinforcing steel, a full depth repair
should normally be employed however, in the case of a deep delamination, only the
delaminated concrete is removed and replaced. Remove and clean the deteriorated
concrete area first, and place new concrete to reform the joint system (9).

Figures 11 and 12 show typical layouts for partial depth repairs. The following
guidelines are recommended to determine the repair size by ACPA (6, 10).

o Use a minimum length of 12 in.

« Use a minimum width of 4 in.

« Extend the patch limits beyond the delamination marks or visible spalls by 3-4 in
« Do not place a patch if the spall is less than 6 in. long and less than 1.5 in. wide.
« If two patches will be less than 2 ft apart, combine them into one large patch.

« Repair the entire joint length if there are more than two spalls along a transverse
joint.

50-150 mm L 80-150 mm min. *}:
Spall
}_ /“7 75 mm min. o

Patch
Spall Patch

]

§0-150 mm {min.) - 3 to /2 (m 2. ompressible insert

Typical patch layout for a partial-depth repair Recommended placement of compressible

Figure 11 Partial Depth Spall Repair (10).
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(TOP VIEW)

M Tt e S
T —
L4 == ]

sawcut/  Existing /1
Joint
Remove Delaminated
(j/ Material \

Bondina Agent

A

3in. min on Surface
’ ' Compressible Insert
75 mm
( —> \l— / \ Patch\

s Sl e Wl ¢ ——=

Compressible
(SIDE VIEW) Insert

Figure 12 Spall Repair (6).

Figure 13 shows details for patching PCC pavement as suggested by the Georgia
DOT (4). These details provide a visual explanation for the most patching situation;
patching limits extend 2 in. beyond the distressed area which is less than ACPA’s
recommendation.

TRAFFIC "

e %'?2 GREATER
/&5 CLOSED CELL 2 TN
|1

[ POLYETHYLENE FOAM — th 12°

! (I N

/ < 20"
T SPALL OR LESS
7

—
GREATER
THAN . {TYPICAL)
| 2'-0° 2

[}
' Y 12' OR LESS POTHOLE
Ml "\ SAWED JOINTS \ T AL
" 7 (TYPICAL) o2

W w s
= / " TRANSVERSE JOINTS
] /1)

I3
12"

OR LESS

SAWCUT 12 FEET MIN.

ety . L ey

1/4"x5" CLOSED . I, -

CELL POLYETHYLENE MAX. L L/%

FOAM, X f MAX.!

5! i ll .llrf
|[AREA OF / A
CEA T BFERE 4" / AREA OF Y
SPALL REPAIR MAX. SPALL REPAR
LONGITUDINAL SECTION THROUGH SPALL SECTION THROUGH TRANSVERSE JOINT

Figure 13 Details for Patching PCC Pavement (4).
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Figure 14 shows the repair works on US 59 near Leggett, Texas, accomplished 5
years ago where 2.4 miles of hot mixed asphalt (HMA) was milled off and the concrete
pavement joints were repaired using two types of repair method as shown in the figures
(11). After 5 years of service, the pavement condition is very good and there is no visible
distress over the repair section. Hot mixed asphalt overlay needs to cool prior to
compaction using fabric underseal in the repair because heat can damage fabric
underseal.

Inside lane Outside lane
Unit repair cost: $ 7.26 /ft Unit repair cost: $ 2.17 /lb
.

JOINT FABRIC UNDERSEAL

S _PLANE 1" AND FIBER
PLANE 3" AND HOT MIX (TY - REINFORCED POLYMER
D) (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 TO STA 360+26.82

NOTE: NOTE:

: TRANSVERSE JGINT REPAIR SHALL BE CLEAN
TRANSVERSE JOINT REPAIR SHALL BE CLEANED OF ALL LOOSEJMATERIAL &0
OF ALL LOOSE MATERIAL

PFC 1% ~1%in

HMA 4 in Coat Surface Treat % in
’ Underseal or
_/ Fiber screed Levelup 1 2 in.
7 [ ]

PCC Rin l PCC R in. l PCC Rin

Crack by faulting Milled HMA Repair and overlay

Figure 14 US 59 Southbound Joint Repairs (/7).

Figure 15 shows a proposed alternative partial depth repair strategy instead of full
depth repair for deep delamination (/2). When spalling depth is around 1/2 the thickness
of the slab up to the reinforcing steel, FDR is recommend as a typical repair method.
However, if remaining slab is strong with no other distress and steel is not corroded,
following proposed PDR method could be employed. Steel positions and quantities can
be determined in the field by the project engineer.
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D
J STEP 1
‘ D3
D A, EJ{‘J A
\
l D/3 DRILL & EPOXY
STEP 2
OPTIONAL STEEL BAR
—x
2~3in.
12~18in.
I N
— ROUNDED END
4in.
v X
}<—+—+—>{ 1~11/2 in. DIA.

4in. 12~18in. 12~18in.

Figure 15 Alternative Repair Strategy to Full Depth Repair for Deep Delamination
12).

4.4. DIAMOND GRINDING

Diamond grinding removes a thin layer of surface concrete. This method improves ride
quality by removing faulting, joint warping, and uneven surface of patching while
decreasing noise level of the concrete surface. These ride quality improvements provide
service life extension by reducing impact loadings and pumping at the joint or cracks.
Diamond grinding is also an effective method to improve skid resistance. The ground
pavement surface improves surface drainage by creating small longitudinal channels that
drain water from underneath the tire and reducing the potential of hydroplaning.
Diamond grinding is a cost-effective treatment and useful to provide a finished surface
after other repairs have been made. Figure 16 shows the surface of diamond grinding and
detail dimensions of grinding texture (/3).

Height

1 —" r— Land Area
™ W
T —'I |'— Groove

Hard Soft
Range Aggregate  Aggregate
Grooves 2.25-3.75 mm 2.50-3.75 mm 2.50-3.75 mm
Land Area 1.50-325mm  2.00 mm 2.50 mm
Height 1.50 mm 1.50 mm 1.50 mm

Grooves/m 164-197 174-197 164-177

Flgure 16 Dlamond grinding (73).

19



4.5. RETROFIT LOAD TRANSFER

When a pavement shows spalling, faulting, and pumping at joints or transverse cracks,
the load transfer efficiency could be suspect because the LTE of a joint could be
diminished by repeated heavy loads. When the LTE at the joint is lower than 70 percent,
dowel bar retrofitting (with slab stabilization if void detected) should be employed at the
joint or crack to increase the load transfer efficiency between slabs. The better the load
transfer efficiency the better the structural capacity of the joint or crack and the lower is
the deflection related faulting and corner cracking.

Dowel bars are retrofit into Kerf cuts in the pavement surface across the joint or
crack. The slots should be cleaned before dowel placement and backfilled after placing
the dowel bars (/4, 15). Figure 17 and 18 show load transfer repair details used by
California DOT and Washington State DOT (16, 7).

<_I\17 I L T ‘_'\li B T T T 1
\ Existing Skewed \‘ ‘l
B Transverse Joint, H
2| \ See Note 2 \ \ \ ol
w @
Sls Vo b Existing Skewed | 85
5|6 \ \ ﬂﬁ o Transverse Jolnt, \ ‘16 5|5 L
=|3 Existing See Note 2——— o =3 Existing
2| \ \Typ Longitudinal \ \Typ oo Longitudingl
] A g|G .
=l Joint =l Joint
B> \ \ \ \ N
I Il 1°-6", See \ \ :J'-f”,‘ﬁee \ ft
Note 4 ote
q_l\liJ,ffff\ff R ‘_Nij.iififif:jx 4 —
1d - 1 1 IR R
Direction of % g + + % E Direction of
. . . -~ e
Travel é‘:.‘”; f Retrofit pavement with Retrofit pavement with é-% : Travel
£le © dowe| bars in slots on \ dowel bars in slets on S5 &
2|8 ] 1°-0" centers. See 17-0" centers. Ses 2|8 3
ol | Dowel Bar Placement | Dowel Bar Placement @la
£lg s Detail and Note 3. Detail and Note 3. £|2 ®
@® o w|” w
5 ek 1 1 T oaf |5
-_1\174,fi*77r7 ¥1TETS;7H(*4I\{__ ‘_Niﬁ ffffffff 74’ .
\ Note 4 \ \ 1'-8", See \
oL Note 4 2 iu-,
(8 | \ \ \ b=
|2 ° 3
%2 ! \ \ \ |2
difgs if&
\ \ \ \
q—\— B b A\L\——Al\‘—-— A—N—j’— 777777 A s —N—»
M Edge of ex[sting shoulder M
3 DOWELS PER WHEEL PATH 4 DOWELS PER WHEEL PATH

Dowel par Q" Exfsting Pavement Joint |ont
support chair Concrete Expansion cop at each oint sealan
_I\ \ /anemen+ end of dowel bar. See surface: See Standard Plan P20
Backfill slot with i L Expansion Cep Detall. Dowel .
fast setting grout - \I [Ma| bar I Ecq:
acker
= = 25" slot width - rod
Dowel bar with Caulking filler, Foam Core
expansion caps—{— \ _ Transverse joint See Note 5 —t ) Insert
Existing Base
A
Slot length, varies SECTION A-A
PLAN
See Jolint Detall Tedt o "
Type R, Std Plan P20 l— € Existing transverse joint 31/ s
Min CIr /2" between bar and See Note T— A2 Tn
Foam =
Backfill with fast core bottom of slot - b
setting grout Tnsert ’—D/E 4" N =] 5
3 ) 2t 3 n
vy I EGp
E — olh E e |
Lo = = -E g.‘_’ Hole for Dowel —t See Note 6, Yo"
Existing JPCP o = Bar, See Note 3 N R " !
[ExTstTng Base T | = for Dia 272, = "“‘* to ¥2" Typ
Lo e X
imit: f | | £
02 + mits of level surface N_p ;4 iy FOAM CORE INSERT DETAIL EXPANSION CAP DETAIL

at bottom of slot

ELEVATION
DOWEL BAR PLACEMENT DETAIL

Figure 17

(Minimum Requirement)

Dowel Bar Retrofit (16).
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Figure 18 Dowel Bar Retrofit (17).
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4.6. CROSS STITCHING

Cross stitching could be employed instead of retrofit tie bars to repair longitudinal cracks
or shoulder joint separation that are in a low severity condition (cross stitching is not
appropriate for severely deteriorated cracks). Cross stitching uses # 6 deformed tie bars
across a crack or shoulder joint. The tie bars space at 20-30 in. centers and alternate from
side to side and are drilled across the crack at angles of 35°. Cross stitching limits the
horizontal and vertical movement and prevents crack and joint widening by holding the
crack together tightly using the steel reinforcement while increasing load transfer
efficiency. Figure 19 shows the cross stitching detail for longitudinal crack or shoulder
joint separation (/8).

TOP VIEW

8 Cross Sitching ~— Transverse joint

[ §
’f
‘."'. L;'
\ f » ki @

'—._._‘_'
—
.

e el i

b r i P |
- - - -

|
20-30 in. 24 in.min.

e P ] - 1 -
uveliaimead opar r_._1 /
\ | - as"”
0 TR N { * Note: Holes are alternated to each side of the
TSN crack spaced 20-30 in. on center.
§ gl ”é*::_\ f) Must start hole proper distance
¢ = . = ? from crack to get intersection at
f % mid-depth.

Figure 19 Cross stitching (18).

4.7. SLAB UNDERSEALING

Slab undersealing could be used as a maintenance repair method when current patch or
adjacent pavements have voids under slab. The injected material ideally should displace
water from the voids and fill the voids under the slab without raising the slab. During the
injection process, any upward movement of the slab needs to be detected to ensure that
the slab is not raised. Faulting between two slabs could be eliminated using grinding
after slab stabilization.

Figure 20 shows the concept of slab undersealing. The most common injection
hole pattern is in the wheel path as shown in the Figure 20; sufficient holes are needed to
permit grout to reach all voids beneath the pavement. The FWD can be used to detect
voids under the slab but GPR testing is often necessary in advance to locate holes in a
way that will ensure good grout distribution and void filling (6, 79).
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-4— Grout -<— Grout

Initial Completed

Grout will fill void under pavement without lifting it

Outside Edge Settled

raffic

T
12in. _,\ \«< k/
\ 30in

(305 mm)

Entire Slab
Settled

(305 mm)
30in \750 mim)

\ (760 M)

Pumping Joint
Pumping Joint
Location of Holes Varies for Defect to be Corrected

Figure 20 Slab Undersealing by Grout Injection (6, 19).

4.8. FULL DEPTH REPAIR

Full depth repairs involve replacing a portion of slab with new concrete. When other
maintenance repair methods are not appropriate, full depth repair must be employed.
When repair boundaries are decided, sawcut boundaries delineate where the old concrete
would be removed before placing with new concrete. Each repair must be large enough
to minimize future problems minimizing the patching material. Patching width is
normally the same as the lane width but often half a lane width is recommended.

After the old concrete material has been removed, the base course should be
examined and all of the disturbed material removed and the patch area recompacted.
Replacing some or all disturbed base material (modulus is less than 10 ksi based on
backcalculation of DCP testing or PR is higher than 1 in./blow) with concrete or flowable
fill may be the best alternative since it is difficult to adequately compact granular material
inside a patch. If proper compaction is not achieved, the base will settle and a void will
develop under the slab.

If an untreated base contains a high percentage of fines (30 to 40 percent) and wet
conditions, the modulus and general performance could be improved by adding low
levels (2 to 4 percent) of cement stabilizer. This cement stabilizer would also be effective
in improving wet subgrade soils. However, if excessive moisture exists in the repair area,
it should be removed or dried before replacing. Grinding after FDR is necessary to
remove uneven surfaces after patching which may improve ride quality and extend
service life by reducing impact loadings at the joint.

Figure 21 shows the patching patterns and general idea of the transverse and
longitudinal joint type in various PCC pavement repair configurations (20). Figure 22
shows full depth repair detail used by the Texas DOT and Figure 23 shows tied and
contraction joint detail for full depth repair used by the Michigan DOT (21, 22).
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Jointed Plain Pavement
For Heavy Vehicles

For Light Vehicles; Low-Volume Traffic
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. 2]
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Jointed Reinforced Pavement
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KEY:

@ Doweled; 4 min./ wheelpath

@ Bondbreaker & form; do not tie

© Tied; rebar or 2-piece bolts for
adjacent concrete

O Chipped face/aggr. interlock

© Chipped face to expose re-
inforcing; tied lap, coupler or
welded lap

® Smooth face; drill & grout rebar

* Interior joint not necessary

Figure 21 Full Depth Repair Layouts and Joint Types (20).

FULL DEPTH REPAIR

REPAIR AREA

6’ MIN,

x
SEE GENERAL = 5
/NOTES a =
; =
w
w
z zZ
¢ 3 ;
o
> 3
> 2
= &
w pt
&1 &

FULL DEPTH TRANSVERSE JOINT REPAIR

REPAIR
AREA

SEE_GENERAL
/ NOTES

REPAIR
AREA

[FTRANSVERSE JOINT

e

38" MIN. | 38" MIN.

/2
LENGTH

DOWEL

SAW CUT DEPTH: MIN.T/3
/-JOINT SEALS: METHOD A OR B

|
SEE NOTES SEE NOTES ‘ 1
FOR TIEBAR | _\_ _———— FOR TIEBAR _/T —_— T
| | | |
DOWEL COATED TO
PREVENT BOND SEE NOTES FOR DOWELS
SEE NOTES AND TABLE NO.1 FOR AND TABLE NO.2
REINFORCEMENTS REQUIREMENTS
TRANSVERSE CONTRACTION JOINT
TABLE NO. 1 STEEL BARS SIZE AND SPACING TABLE NO. 2 DOWELS (SMOOTH BARS)
PAVEMENT
TIEBARS REGULAR REBARS ALL BARS THICKNESS| s1zE AND DIA.| LENGTH | spacing
PAVEMENT [~ g17¢ BAR s FIRST & LAST (INCHES) (INCHES)| TINCHES)
TYPE OF PAvEiE T THICKNESS | Hig SPACING BAR SPACING SPACING AT 8 #g (1 IN.)
RE INFORCEMENTS (INCHES) |(gar noy| CINCHES) | (BaR No.) (INCHES) | END OR SIDE :
(INCHES) 9 #9 (1Y/IN.) 18 12
CRCP ALL . 4 210 #10 (14IN.)
TRANSVERSE BARS JRCP hiad 24 i 12
J
(CPCD) ALL #6 24 NONE NONE 12
8 6 9 6 9 12
9 %6 8 =6 8 12
CRCP 10 =6 7 #6 7 12
1 %6 6.5 6 6.5 12
LONGITUDINAL BARS 12 s . prs 5 .
JRCP ALL #6 12 #6 24 12
JcP
o ALL 6 12 NONE NONE 12

Figure 22 Full Depth Repair (21).

24



CONCRETE REPAIR
EXISTING CONCRETE (4°-0" MIN. LENGTH)

lry PAVEMENT 9"+ 1y 3" MAX.
THICKNESS +

\LB%

PAVEMENT
THICKNESS

# DRILL 13" DIAMETER HOLE INTO * BAR CH&]RJ
EXISTING CONCRETE PAVEMENT AND
GROUT-IN-PLACE #9 x 1'-6" LONG * CONVENTIONAL PAVEMENT
EPOXY COATED DEFORMED BARS RE[NFORCEMENT

TIED JOINT, Trg

CONCRETE REPAIR
EXISTING CONCRETE (4'-0" MIN. LENGTH)

9" 4 1oy .3u MAX.

HOT-PDURED RUBBER-ASPHALT

0, HURBE
7, PAVEMENT SEALANT 15" x 1y

THICKNESS + / BOND BREAKER TAPE

(BELOW SEALANT)
\LCD;W% / ? =
#* DRILL 13" DIAMETER HOLE [INTO /* BAR CHA]RJ

EXISTING CONCRETE PAVEMENT AND -
GROUT-IN-PLACE 1's" DIAMETER ) % CONVENTIONAL PAVEMENT
X 1'-6" LONG EPOXY COATED BARS RE INFORCEMENT

PAVEMENT
THICKNESS

CONTRACTION JOINT, Crg

CONCRETE REPAIR
EXISTING CONCRETE (4°-0" MIN. LENGTH)

9" + 17 3" MAX.

yo HOT-POURED RUBBER-ASPHALT
11y PAVEMENT A SEALANT 17 x 1
THICKNESS + . % CONVENTIONAL PAVEMENT
‘_:vl REINFORCEMENT —
. ~ e 10 7 R \‘
S } —
o R =
s
* BAR CHA]R
# DRILL 134" DIAMETER HOLE INTD

EXISTING CONCRETE PAVEMENT AND * EXPANSION CAP

GROUT-IN-PLACE 1's" DIAMETER
x 1'-8" LONG EPOXY COATED BARS # FIBER JOINT FILLER

EXPANSION JOINT, Erg
Figure 23 Joint Details for Repair (22).
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Figure 24 shows three different types of reinforcing steel splice for CRC
pavement (20). Each type has different lap splice length and offset distance between full
and partial depth sawcut for protecting the perimeters of repair area. Figure 25 shows the
repair detail for CRC pavement with tied steel splice detail used by the Michigan DOT

(22).
Tied Laps
50 <—See Note 1
L ] st

Mechanical Couplers

50 mm —= See Note 2
o Pt

i

50 mm —={ l« —T -—See Note 3
] | S
AT

T

L

m

il

il

] ] i

I (ITEIEE

1. 610 mm overlap length for splice.
2. 50 to 100 mm overlap length for typical coupler.
3. 200 mm for single weld; 100 mm for double weld.

Top View
/— Saw d/4
Saw Full
Depth
Shoulder Isolation Cut
Side View

Normal

Reduce Reduce
Break Break
Energy

Energy

Break
Energy

CRCP with

CRCP with

Low-volum

steel splice

tied steel splice

CRCP with welded steel splice

mechanical

e aggregate

interlock or utility

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

50 mm (2 in)

Figure 24 CRC Pavement Full Depth Repair (20).

REPLACE C.R.C. PAVEMENT REINFORCEMENT. RECAS

T CONCRETE.

REMOVE CONCRETE

EXISTING PAVEMENT  |LEAVE EXISTING STEEL REMOVE CONCRETE AND STEEL

REMOVE CONCRETE

LEAVE EXISTING STEEL| EXISTING PAVEMENT

FINAL SAW CUT 1'4" DEEP
(SAVE STEEL)

* 2’6" MIN, INITIAL SAW CUT *2'-6" MIN. FINAL SAW CUT 11" DEEP

[SAVE STEEL)

&g o

Bl ooyt

i ;.'.J

[T va
3 .
e
Ca- ey
L S

* NOTE:

=4

EPOXY COATED #5 BARS TRANSVERSELY EVERY 12" [N REPAIR

|
\
|
= = o = e o = = = = =

|
|
" ..': ca e
ettt

T—REPLACE WITH SIMILAR BASE MATERIAL

[F EXISTING REINFORCEMENT LAPS ARE ENCOUNTERED IN THIS AREA.

AND COMPACT TO 957 DENSITY
{70 BE PAID FOR AS PART OF THE
CONCRETE PAVEMENT REPAIR)

FINAL SAW CUT

MUST BE MOVED BACK TO PROVIDE MINIMUM 2°'-6“ LAP DF PAVEMENT REINFORCEMENT.

Figure 25 Repairing Detail for CRC Pavement (22).
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Figure 26 shows snapshots of full depth repair using precast concrete slab which
can reduce lane closure time by eliminating curing time. It can also expect a higher
quality of concrete and less impacts from built-in curl (23).

T ey

(d) Flowable fill

=

(e) PCC i)anei -Iinstalla:[-ib(;n sz) Finishfng
Figure 26 Precast Concrete Slabs as Full-Depth Repairs (23).
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APPENDIX A: CONDITION SURVEY FORM FOR ROUTINE
MAINTENANCE
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Table A-1 JC Pavement Condition Survey Form for Routine Maintenance.

No. Check list Notes iril[l)l:clign

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 (%)

7 Sealant damage of longitudinal joint (%)

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

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 Reflection crack in ACOL (spall width, fault FWD, GPR, DCP

depth, number/mile)
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Table A-2 CRC Pavement Condition Survey Form for Routine Maintenance.

No. Check list Notes ilil;)l;tcl;gn

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 Sealant damage of longitudinal joint (%)

6 Sealant damage of sealed crack (%)

7 Trapped surface water in depressed area

8 Standing water or slab staining GPR, DCP

9 Pumping with or without staining GPR, DCP

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

11 Settlement (stable or unstable, depth, in.) GPR, DCP

12 Crack spall (width, depth, % of crack spall > 2 in.) FWD

13 Deep spall (depth, in.) FWD, GPR, DCP
14 Patching (number/mile) FWD, GPR, DCP
15 Faulting (depth, in.) FWD, GPR, DCP
16 Transverse crack (width, number/slab) FWD, GPR, DCP
17 Longitudinal crack (width, number/slab) FWD, GPR, DCP
18 Shoulder separation (width, in.) FWD, GPR, DCP
19 Faulted crack or deep delamination (depth, in.) Steel corrosion
20 Punchout (spall width, fault depth, % of slab) FWD, GPR, DCP
71 dR:Iﬂ}eftIflﬁl %rearc;fngle;%COL (spall width, fault FWD, GPR, DCP
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APPENDIX B: REPRESENTATIVE STANDARD PLANS FOR
ROUTINE MAINTENANCE OF STATE DOTS
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SEALANT
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STANDARD SPECIFICATIONS

D SHAL
THE UNIT
ARD FOR

\ MGGREGATE TO BE PLACED

3 peenea wew
HOLES ARE DOWN.

P

\

O it % i DY)

LT OF PLACEMENT OF

L ro

| wwoerorun

" 2, 1 010 H OR 4 ABOVE THE
FLOWUNE OF THE WAIOR PIPE
WHCHEVER 15 GREATER.

PLACED OVER THE PIPE AND
APOUND ALL OF THE HOLES OR
PIPETO BE WRAPPED WITH.
FILTER FABRI.

noTE:

PATMENT LTS FOR TRENCH EXCA/ATION AKD
BEDDING SHALL BE THE SAME S FOR THE
CULVERT ALONE. UATERIAL ABOVE_ THE BEDOING
SHALL BE SUTABLE WATERIAL OR GRAVEL.
GRAVEL SHALL BE PAID AS GRAVEL FILL.

CULVERT AND PIPE UNDERDRAIN
IN THE SAME TRENCH

’ﬁm’;ﬂtaﬂl 08 UNDERDRAI

e

| e 1% -

T
SIEE | rows |eer ponl
v R
j% . 3 s |2 [ o
'v_ b o Y 1 % I’: 8 2 0
7 q T P |2 | »
=’ L . :
PN
L, secrion x -1
3 %
ScREEN SCREEN DETAIL
B s <
senren mscrr ron
S
VARIES WITH (A
’._Hy,r' 165°.
‘B
1 -
U
SLOT DETAIL stors — wwroru seacme) a1
pos

SLOTTED RCP.WITH SCREEN WSEAT
HIGH DEWSITY POLYETHELYNE

CONCRETE PIPE
INSERTS

SLOTTED REINFORCED

WITH SCREEN

SHOULDER ——————————

& BITAINOUS COWRETE CUISS 2
(PLACED N THO LFTS)

MATERIAL FOR TACK COAT
£l 0F TRVEWY

BIUMNOUS CONCRETE SHOULDER

I

SUBBASE (0EPTH VARES)

TS CHCRTE 07
CONCEETE. PHEUENT

PERFORNTED OB SIOFTED PPE

$7 CRUSHED OR BROKEN /\ o | e L 5
stoe

RETROFITTED PAVEMENT
EDGE DRAIN

NOTE:

THE DEPTH OF RETROFITTED PAVEMENT EDGEDRAN TRENCH SHALL BE 18" UN.OR TO

THE BOTTOM OF SUBSASE WHEN THE SUSBASE DEFTH IS GREATER THAN 16"

EIGE 0F TRREIA

SHOULDER PAVEWENT <~
< PAVEMENT

suBSE :< -

i

%" CRUSHED OR BROKEN / & L
srone

PAVEMENT
EDGE  DRAIN

suBsAsE

1 PERFORNTED 08 SLOTTED PIE.

>

THE DEPTH OF PA/EMENT EDGEDRAN TRENCH SHALL BE 18" MIN. OR TO
THE BOTTOM OF SUBBASE WHEN THE SUBBASE DEPTH IS GREATER THAN 18"

esa Fie 05

i
200750.004

UNDERDRAINS AND OUTLETS
PAVEMENT EDGE DRAIN
SPECM STUDES
Tiaukion

1.0
0L COFFEY

=
“'N.\

=X
S

i
812691

751-B
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~—Existing Pavement

~——— Extsting Joint

B Jnlm.@

_—~Remove Existing

‘RD" Jotnt Pavement

‘RD’ Joint

6-10°
ONE LANE WIDTH PATCH

—— Extsting Pavement

‘RD' Jolnt

‘RD’ Jotnt  —

FULL ROADWAY WIDTH PATCH

RD* or RT’ Joint

_'KT-2' or '8T-3" Jeint

KT-2* or BT-3' Joint —F

Match Existing
Jolnt Spacing

- D" Joints

U.AC. Extsting Lane

III‘\I

1
T

BT*J'/

10’ or more ®

May require O and/or CT' joints

ONE LANE WIDTH PATCH !

O]

—— Remove Existing Pavement @ Jotnt Spacing RO Joint
s Extsting Joint ’<—>“—>‘ \\

If more than 10"

May require TD” Joints

FULL ROADWAY WIDTH PATCH

—— Extsting Pavement
Full depth Saw Cut

Internal edge of
travel lane . /

'  concrete Removal Area-,
P

(

4 at 12" Spacing

\J:J 12" ! J

Bars\/’ —
Variabl
Lane - ariable
(Patnt) "
Line — 4 at 12" Spacing

Outer edge of
lane 12" or less
12"

Outer edge of lane greater than 12'
DETAIL FOR RT’ OR ‘RD’
JOINT BAR SPACING
TYPICAL HALF PLAN

For interfor lanes, place First bar
12" from edge of lane (slab).

subgrade 1f required
by plan.

PAVEMENT REMOVAL DETAILS

__BTF Joint ; 7 i

_ ] \ ( ’ ﬂ,‘ lowa Department S5 T5607
Remove Existing I B it | \gip) of Transportation

""" Pavement it — | ——— RR—4

, -
RT* Jotnt . ) 4 ‘ s STANDARD ROAD PLAN o ET Tor 1|
RT" Joint ﬁL(l \\ g\— RT" Joint

BT Jotnt \l REVISIONS: Minor change In notes and Jolnts specifled.

-
6"-10'

ONE LANE PATCH

—Existing Pavement

-~ Shoulder
/ Replace 1n kind
6" mtn. depth

~—— Longttudinal Subdratn
Existing or to be Placed

GRANULAR SUBBASE AND SUBDRAIN

(WHEN REGUIRED BY PLAN)
IF LONGITUDINAL SUBDRAIN IS PRESENT OR IS TO BE PLACED

— Shoulder. Replace in kind
6" min. depth aver subdrain
~ Imperviaus fill

Min., 6" thick.

e Proposed Patch

outlet

= Porous \
\ Backfill
ond of mpEJ Corrugated ®

Polyethylene Pipe

N~ “
End Cap at Proposed 3" Slotted

GRANULAR SUBBASE AND SUBDRAIN
(WHEN REQUIRED BY PLAN)
WITHOUT LONGITUDINAL SUBDRAIN

Existing
Pavement

— Dovels or Tie Bars —

}[ e ’ % PPS.Ch = .
iz

LONGITUDINAL SECTION THRU PATCH

Pessible Joint —

Subgrade shall be
smooth and graded
to a untform elevation.

5.0
Min.|

5.0'

10' or_more Min,
T 1

PARTIAL LANE WIDTH PATCH

(NO OPPOSING JOINT)

Refer to Standard Road Plans RH-50 and RH-51 for detalls of jolnt
construction.

All patches shall be rectangular even when existing pavement joinis are
skewed.

@ Joint spacing 10 ft. minimum, 20 ft. maximum, 15 ft. optimum.

@ Ii there Is no exIsting jolnt or crack In the adjacent pavement, place a
'CT joint. If there Is an existing joint or crack in the adjacent pavement,
place a 'CD' joint at the same transverse location. ‘CT" joints shall be
sawed and not sealed.

New 'CD' joint must be a minimum 5 . from the paich end.

material between patch and concrete in adjacent lane.
i one lane patch exceeds 50 ft., both lanes should be considered for
patching.

Ii longtiudinal subdrain (shoulder) is not to be placed or if not present
on slde of roadway to be patched, then place proposed 3 Inch slotted
corrugaled pipe al low end of patch.

@ The joint shall not be sawed or sealed. Place 1/2" preformed joint

@ 6 inches granular subbase if required by plan. When placed, granular
subbase should extend over longitudinal subdrain, if present.

BAR SIZE TABLE
Existing Less 8" 10"
PCC Pavement | than to or
Thickness 8" 0" | More

Wi v " "
K I e
TIsEJ i'EAR #s | %10 | #n1

7 Donnna Mafidtd

AFPROVED B+ MEliohe thcen

FULL DEPTH PCC PATCH
WITH DOWELS
(EXISTING NON-COMPOSITE PAVEMENT)
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DIST| COUNTY | ROUTE
4—'\:——————,‘—————————:——‘}\\,—» ‘_'—_‘F________—______J_l\_‘\’_»
- \ Existing Skewed \ AN | A
i ‘ Transverse Joint, | \
T | See Note 2 — |
H \ \
3 \ e —Existing Skewed [
5 \ . \ Transverse Joint, 5 .
2 \ Existing \ See Note gl 3 > Existing
o \ Lengitudinal | a Longitudinal The Stk of Calfortio o e s o e
= | Joint & Joint & Gomasterass o siciranic capiss of T3
b \ 5 ot
i \ 1'-6", see \ NOTE To
| Note 4 ' —_—
[ S N — JE | r N . . .
= ” - N 1, See Project Plans for existing pavement thickness, D, and the
| 2 sl L lanes to be refrofitted.
. . 8 3 \ N [ .
Direction of b JE A , " | Direction of 5. The details shown on this plan for dowsl bar retrofit also apply
Travel gley T\ Retrofit pavement with | T U Retrofit pavement with | ™ Traver to existing concrete pavement constructed with transverse
gle E -(/ Ibars In slots on | | { dowel bars in slots on | jolnts at right angles to longltudinal pavement Jolnts.
218 5 ! centers. See / [\ 17-0" centers. See |
] \ v = o T _en o
N {1 Dowel Bar Placement [ | |\ Dowel Bar Placement | 3. 1/;" diameter dowel bars 17-6" 2 14" in length are to be
& | Detail and Note 3,——" | | j:, Detall and Note 3. | used when the existing pavement fhickness, D, is equal o or
» L | greater than 0.70°. For @ pavement thickness, D, 1ess than
E — | 0.70°, use 14" diameter dowel bar 1°-6" £4" in length,
- | ﬂ 4. Where the existing outer shoulder pavement is asphalt or
F—— 4—\— —/v/ — i’\;‘—" concrete pavement without tie bars in the longitudinal joints
. ! of the retrofit lane, the "a” dimensien shall be 1°-0" and the "b"
e ! | Note \ 2|y dimension shall be 2'-0"
g \ \ \ \ £I8
g ‘ ‘ . ! HE 5. Seal existing transverse joint at bottom and sides of the dowel
<2 | \ \ | =(2 bar slot with caulking filler prior 4o placing dowel bar and feam
wlA \ \ \ \ wiin core insert,
\ \ &, Thickness of foam core Insert to match width of existing
- - N— L -1 N tr
\ T \ fransverse Joint.
PLAN -Edge of exlsting shoulder — PLAN
7. The top of the foam core insert is te match the top of the
3 DOWELS PER WHEEL PATH 4 DOWELS PER WHEEL PATH existing pavement surface Initially, The upper portion of Insert
See Notes 1, 2, and & See Notes 1, 2, and 8 will be removed during shaping of the sealant reservoir.
Dowel bar O — /EX\'STW . et . 8. Plan only applicable when longitudinal joints colncide with lane
support chair—._ W oncrete _Expansion cap ot each avenen oint seclamt | line pavement delineation.
N Pavement " and of dowel bar. see surface— ee Standard Flan P2C
. . 1 Expansion Cap Detail,
Backfill slot with | Lgn P P bete Dowe! _
fast setting grout | RE bar—— Foan
- backer
= & 23" slot width > od
Dowel bar with Caulking filler, /'{ ;"“’” Jrc"re
expansion cape - e . Ses Note 5 nser
Transverse joint Existing JPCP
Existing Base
Slot length, varies SECTION
PLAN
See Jolnt Detail _ ¢ Existi anavarse lof S
Tope R Std Plan P20 © Existing transverse joint A . o
V2 4" gap at

) Foam
Backfill with fast core
setting grout

— bottom of

insert

’— Ds2 A"

Min Clr ¥2'" between bar and See Note 7— .
slot

o
<
=)

o+

[ U AN

g — olh =
ot = oL Hole for Dowel

Existing JPCP s
[TExisting Base | .

‘ ‘ 194"
s Cimits of level surfac - m
D/2 + 17 at bottom of slot bs2 + 1/

ELEVATION
DOWEL BAR PLACEMENT DETAIL

ﬂ_ Dowel bar
? =
¢

—a‘
Bar, See Note 37 1,4 fnr
tor Dl Lﬂ-‘ o e

N
FOAM CORE INSERT DETAIL EXPANSION CAP DETAIL CONCRETE PAVEMENT)

end of bar

— Expansion
cap

STATE OF CALIFORNIA
DEPARTMENT OF TRANSPORTA

DOWEL BAR RETROFIT
(EXISTING JOINTED PLA

See Note 6, V4"
to V2" Typ

(Minimum Requirement) NO SCALE

A

Ld NV1d QHVANV.LS 900¢

12205
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= SEE'DOWEL BAR
==~ PLACEMENT DETAIL
w - PLAN VIEW "
% (SHEET 3)
/ E — W— /
2
y ju
3
w -
J 2 —— \_ DOWEL BAR (TYP) Ay co%é§<2¥€ E:VNtIElIE\ANETr\JT /
3 \__
L PLAN VIEW
DIVIDED HIGHWAY
(ONE WAY TRAFFIC)
DOWEL BAR RETROFIT
FOR TWO LANES
2-0" 1-0"1-0" -0 1-0"1-0" 2-0" 1-0"1-0", 1'-0" 10" 1'-0"
T T T T T T T T T T T T T
IO R . . . . |
INSIDE LANE OUTSIDE LANE

SECTION @

MEDIAN
2
. 3 ¢ EXISTING CEMENT
Z w CONCRETE PAVEMENT
g
- s
3
73
5
° =t
PLAN VIEW
DIVIDED HIGHWAY
(ONE WAY TRAFFIC)
DOWEL BAR RETROFIT
FOR ONE LANE
20" 1-0" 1-0" 1-0" 1'-0" 1'-0"
T T T T T ‘
‘ INSIDE LANE OUTSIDE LANE

SECTION

DOWEL BAR RETROFIT
FOR CEMENT
CONCRETE PAVEMENT

STANDARD PLAN A-5
SHEET 1 OF 3 SHEETS

APPROVED FOR PUBLICATION
Harold J. Peterfeso 02-24-03

NoTE:
THE ORIGINAL, SIGNED BY THE ENGINEER AND APPROVED FOR PUBLICATION, IS KEPT ON FILE
ar a

STATE DESIGN ENGINEER DATE
-

UPON REQUEST.

W et S Deperment el
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_— SEE "DOWEL BAR
-~ PLACEMENT DETAIL

= PLAN VIEW"
(SHEET 3)

=
| I \
——— EXISTING CEMENT
/ < DOWEL BAR (TYP.) X CONCRETE PAVEMENT

PLAN VIEW

UNDIVIDED HIGHWAY
(TWO WAY TRAFFIC)
DOWEL BAR RETROFIT
FOR EACH LANE

— @ ROADWAY

10" 10" 10" 10" 1-0"

1-0" 10" 1-0" 120" 10" 2'-0" , 210"
T
|
1

T T T T T T
« o o « o o

SECTION @

—— EXISTING
CEMENT

CONCRETE

PAVEMENT

LANE

z

SKEWED TRANSVERSE

CONTRACTION JOINT ~—DOWEL BAR

(SEE STD. PLAN A-1) ; (TYP)
—
PLAN VIEW
SKEWED JOINT DETAIL
2-0"  1-0"1-0" 1'-0" 1'-0" 1-0"
LANE

DOWEL BAR RETROFIT
FOR CEMENT
CONCRETE PAVEMENT
STANDARD PLAN A-5

SHEET 2 OF 3 SHEETS

APPROVED FOR PUBLICATION
Harold J. Peterfeso 02-24-03

NOTE: THIS PLAN IS NOT A LEGAL Bur

STATE DESIGN ENGINEER DATE

THE ORIGINAL SIGNED BY THE ENGINEER AND ARPROVED FOR PUBLICATION, IS KEPT ONFILE. | A,
)

; State of
rowneasesr (/4
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1 1/2" X 18" EPOXY COATED [ TRANSVERSE

{~ DOWEL BAR RETROFIT |~ CONTRACTION
JOINT
EXISTIN! EMENT NCRETE PAVEMENT
STING C CoNe 3/8" FOAM CORE BOARD FILLER |
MATERIAL TO MAINTAIN JOINT ~\ | g |
N \
T T B . X ,' T X

I
1 | CONcreTE - N
| PATCH s
| ~

!

T T T .
1 1 I B . )

| | DOWEL BAR ! - -

| | | MATERIAL . s

= I . : o : . ‘

s

1/4"

\\ PREFABRICATED

*€/€ - JUAWIAR J 9J3.19U0)) JUIW)) 10J JIJOIJY Jeg [9Mo(q §-g dIn31L]

(TYP)
CHAIR (TYP.)
DOWEL BAR EXPANSION
CAPS BOTH ENDS (TYP.) AS NEEDED FOR DOWEL BAR PLACEMENT
PLAN VIEW
DOWEL BAR PLACEMENT DETAIL
316" MIN. TO 516" MAX Q 1/8" MIN. - 1/4" MAX. DEPTH OF CONCRETE
TOP OF EXISTING CEMENT ——— TOP OF PAVEMENT 3/8" FOAM CORE BOARD —_ . . PATCH MATERIAL ABOVE EXISTING
/~ CONCRETE PAVEMENT \  AFTER GRINDING DRILL 1 1/2" DIAM. HOLE SAW CUT AFTER GONCRETE CONCRETE SURFACE
/ ; FOR DOWEL BAR PATCH MATERIAL HAS SET
S e e e —
11/2" SAW . 7 v
4 || CUT DEPTH -l ‘' CONCRETE PATCH .
v _ S [ . S MATERIA .
RADIUS VARIES . ) \ N
v DEPENDING ON L . R MIN." e " o .
SAW BLADE DIAM. Co ; - [(3/4" MIN, : . | N
PR o [ l N VL 2rmin
N DOWEL BAR | N
v { ! v >
v v . A 4
v > . . T - . " g
. ) . N L. 112 MIN— v > > LY - emMN . b ] N ) o o v
. . . . .
Lo 4 b RN v / oo N . EXISTING CONCRETE PAVEMENT ~
. v > 7 C v v . CAULKING FILLER, TRANSVERSE CONTRACTION
. - v N v ~ . . .
. i S v > e . » , v JONT v . : v 3 B - v
el
SECTION @ BOTTOM OF SLOT
IS PARALLEL TO
PAVEMENT SURFACE
178" MIN, TOP OF PAVEMENT
TOP OF EXISTING /4" MAX. — AFTER GRINDING
CEMENT CONCRETE 212" /" (NOT INCLUDED IN
PAVEMENT -y /" THIS BID ITEM)
_ [ N
N . Wiz B
> wia 3
. Coe CONCRETE | &/
w EXISTING CEMENT PATCH Z|-
Z|_ | CONCRETE PAVEMENT | - MATERIAL 3|z . b
<16 . : g .
z|g » 7 DOWEL S|z »
IS 7 BAR o Ve EXPIRES JULY 27, 2003
= 8 CHAIR : DOWEL BAR RETROFIT
3 4 v
E % . > 7 . FOR CEMENT
u 4 : CONCRETE PAVEMENT
< v 2
o . STANDARD PLAN A-5
o
v b > SHEET 3 OF 3 SHEETS
v N .
i : APPROVED FOR PUBLICATION
“‘; CHAIR TO REST Harold J. Peterfeso 02-24-03
SECTION PARALLEL TO NoTE: ALEGAL, U7, STATE DESIGN ENGINEER DATE
SURFACE HE ORIGINAL SIGNED 3Y THE ENGINEER AND APPROVED FOR PUBLIGATION. IS KEPT ON FILE ington Stofe o )
Uron meauesT - B w
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FULL DEPTH REPAIR FULL DEPTH TRANSVERSE JOINT REPAIR

GENERAL NOTES:

1. ITEM 361, "FULL-DEPTH REPAIR OF CONCRETE PAVEMENT,
SEE_GENERAL SEE_GENERAL ShitL COVERN-FOR THIS WORK. THE FOLLOWING SPECIFIEATIONS ARE
NOTES /NO'ES REFERENCED IN_ITEM 361.
ITEM 360, " CONCRETE PAVEMENT
ITEM 421, * HYDRAULIC CEMENT CONCRETE *
* ITEM 438, " CLEANING AND SEALING JOINTS AND CRACKS
PAVEMENT AND BRIDGE DECKS)
REPATR | REPAIR ITEM 440, * REINFORCING STEEL
AREA AREA DMS-4650, * HYORAULIC CEWENT CONCRETE CURING MATERIALS

|- TRANSVERSE JOINT AND EVAPORATION RETnRD
/ DMS-6100, * EPOXIES AND ADHESIV
DMS-6310, * JOINT SEALANTS AND FJLLERS‘

REPAIR AREA

2. FULL DEPTH SAW CUTS SHALL BE MADE AROUND THE PERIMETER OF THE
AREA TO BE REPAIRED. THE CUT SHALL BE MADE AT A RIGHT ANGLE
TO THE PAVEMENT EDGE AND TO THE CENTER LINE OF THE PAVEMENT.

3. LONGITUDINAL FULL DEPU SAW CUTS SHALL BE AT EXISTING
LONGITUDINAL JOIN

HALF OR FULL LANE WIDTH
HALF OR FULL LANE WIDTH

38 MxN._L}S“

Y2 DOWEL 4. ADDITIONAL SAW CUTS MAY BE REQUIRED WITHIN THE AREA OF THE

LENGTH A CUT DEPTHS MIN.T/3 REPAIR TO_FACILITATE BEVOVAL OF THE CONCRETE 0% 10 ALLEVIATE
NDIN F THE F PTH SAW T AT THE REPAIR

JOINT SEALS: METHOD A DR 8 BINDING OF THE FULL DEPTH SAW CU £ REPAIR EDC

| |
SEE NOTES L
L FOR TIEBAR _———— > FOW ”EBA%__ ——
f DOWEL COATED TO
T BOND

— < j
[
~ PREVEN SEE NOTES FOR DOWELS
SEE NOTES AND TALBE NO.1 FOR AN TABLE NOL 2

REINFORCEMENTS REQUIREMENTS

6" MIN.

5. THE SAW CUTS WHICH EXTEND OUTSIDE THE AREA OF THE REPAIR WILL
BE CLEANED AND FILLED WITH A GROUT APPROVED BY THE ENGINEER.

6.  EXISTING LONGITUDINAL AND TRANSVERSE JOINTS REMOVED DUE TO
REPAIR OPERATION SHOULD ~BE RESTORED IN ACCORDANCE WITH
STANDARD SHEET "CONCRETE PAVING DETAILS, JOINT SEALS.

TRANSVERSE CONTRACTION JOINT

g
8.
vy o8
53 ¢
8508
o8
324
2bP"
1545 REINFORCEMENTS REQUIREMENTS DOWELS FOR TRANSVERSE JOINT REPAIRS
ggo REINFORCING STEEL SHALL BE #6 DEFORMED STEEL BARS CONFORMING
ole? TO ASTM A 61 GR, ) OR ASTM A (GRA ).
25 08 615 (GRADE 607 OR A5 996 (GRADE €0 D1 SWOOTH DOWEL DARS SHALL BE DELIVERED T THE JOBS SITE IN
e PREFABRICATED DOWEL ASSEMBLIES. THE ENTIRE DOWEL BAR SHALL BE
TABLE NO. 2 DOWELS (SMOOTH BARS)
82e3 R1. THE STEEL SPACING FOR CONTINUOUSLY REINFORCED CONCRETE COATED WITH A MATERIAL WHICH WILL PREVEVT BONDING TO THE —
899t PAVEMENT (CRCP) AND JOINTED REINFORCED CONCRETE PAVEMENT CONCRETE. FVEMEN ENGTH
T55a (JRCP) SHALL BE REINFORCED AS SHOWN IN TABLE NO. 1. 1GKNESS s1zE aND DIAf LENOTH. | SPACING
0 n b D2. THE SIZE AND SPACING OF DOWEL BARS SHALL BE AS SHOWN IN TABLE NO.2. LINCHES) (INCHES) (INC
2ots Rz REINFORCING BARS SHALL BE PLACED IN ONE LAYER AND SHALL BE 8 w8 (1 IN.)
ZRES 1ED TO THE TIEBARS. D3. PLACEMENT OF TIEBARS AND OTHER REINFORCING STEEL SHALL BE 5 %9 (1/5IN,) 18 12
3206 R3. THE LENGTH OF THE REINFORCING BAR SHALL BE THE LENGTH O WIOTH STOPPED APPROXIMATELY 4" FROM THE DOWEL BAR ASSEMBLY. 310 BIATE
goe, OF THE REPAIR AREA MINUS 2 THE END OF THE BAR SHALL BE . - | . = -
£oF? O R IS o NCHES, | THE BN D4 DOWEL BAR PLACEMENT SHALL MEET THE REQUIREMENTS OF ITEM 360,
5853 :
§c2g
0l -
gE=s8
gvat
2ad TIEBARS FOR REPAIR AREAS
szee T
£68= Ti. TIEBARS SHALL BE PLACED AT APPROXIMATELY THE MID-DEPTH OF TABLE NO. 1 STEEL BARS SIZE AND SPACING
585 SLAB. | THE BOTTOM OF 'THE WOLE DRILLED FOR THE LONGITUDINAL TIEBAR . ALL BAR
2088 BARS SHALL BE AT MID-DEPTH AND THE_TOP OF THE HOLES DRIL ~ LEBARS RECULAR REBARS AL BARS
FZoy FOR_THE TRANSVERSE BARS SHALL BE AT MID-DEPTH. MID- DEPTN xm Tyee | PAVEMEN SIZE BAR SIZE FIRST & LAST
L 550 BE ESTABLISHED BY MEASURING FROM THE TOP OF THE SLAB DOW TYPE OF oaviiEnr | THICKNESS | B4R SPACING BAR SPACING SPACING AT
otge THE THLCKNESE OF THE CONRETE SLAB WILL B DEFINED oY THE RE INFORCEMENTS (INCHES) [(gaR No.)| (INCHES) | (BAR NO.» (INCHES) | END OR SIDE
=%95¢8 PLANS OR THE ENGINEER. (INCHES)
3872¢
20288 T2. THE BAR SIZE AND SPACING OF TIEBARS ARE SHOWN IN TABLE NO. 1. CRCP A o . o -
3=.5% £ TRANSVERSE BARS JRCP = i -
3788 TS, THE MINIMUM LENGTH OF TIEBARS EXTENDED INTO THE REPAIR AREA
2 R% SHOULD BE 25 INCHES FOR A #6 BA I ALL wo 22 NONE NONE . g'cTexaf gfl?‘{”me”'l“ T’i"SDO”ﬂS"O?
- — onstruction Division (Materials and Pavements Section)
T4. THE TIEBAR SHALL BE GROUTED INTO THE EXISTING CONCRETE A 8 6 B 6 9 12
MINIMUM OF 12 INCHES. BEFORE REPAIR WORK, DEMONSTRATE THAT 5 v - pos 5 =
THE BOND STRENGTH OF THE EPOXY-GROUTED TIEBARS MEETS THE
REQUIREMENTS OF PULL-OUT TEST SPECIFIED IN ITEM 361. CRCP 10 w6 7 w6 7 12 FULL DEPTH REPAIR
- FOR
TS. MULTIPLE PIECE TIEBARS SHALL BE USED WHEN THE REPAIR AREA LONGITUDINAL BARS il i 8.5 8 &.5 12 0
WUST BE PLACED IN TWO STAGES DUE T0 SEQUENCE OF CONSTRUCTION. s T2 o B 6 o 12 CONCRETE PAVEMENT
JRCP ALL 6 12 6 24 2
FDR(CP) -05
(Cheo ALL 46 12 NONE NONE 12
i farop05. dgn on 100 [ ok v HC [oo L
©TxD0T Septemoer 1994 | oistwicr | FEDERAL AID PROJECT Sweet
TEvisions
oy Teovmmo [sccr | sos [riomay
[ 1 1




4" 10 6"

{MIN. TAPER]

REPAIR LENGTH

PLAN OF SAWING DIAGRAM

THIS METHOD OF REMOVING DISTRESSED CONCRETE SHALL BE USED
IN CONJUNCTION WITH FULL DEPTH CAST-IN-PLACE REPAIRS LESS
THAN 50'-0“ LONG AND IS OPTIONAL FOR REPAIRS DVER 50'-0"
IN LENGTH.

(1) & (2) THESE SAW CUTS SHALL BE FULL DEPTH AND PERPENDICULAR 10
THE EDGE OF THE ROADWAY. WITHIN A TOLERANCE OF 1”.

@ THIS FULL DEPTH SAW CUT IS MADE TO FACILITATE OPENING A
TRENCH ACROSS THE SLAB TO RELIEVE COMPRESSION [N THE
PAVEMENT PRIOR TO LIFTING QUT THE FAILED AREA. THIS SAW
CUT MAY BE OMITTED PROVIDED NO SPALLING OF THE REMAINING
CONCRETE OCCURS. JF SPALLING DOES OCCUR. THE CONTRACTOR
WILL BE REQUIRED TO MAKE THIS SAW CUT ON SUBSEQUENT
REPAIRS. WHEN THIS SAW CUT IS USED AND THE ADJACENT LANE
IS NOT REPAIRED. NO OVERCUTTING INTO THAT LANE SHALL BE
MADE .

@ THIS LONGITUDINAL FULL DEPTH SAW CUT IS MADE BETWEEN
LANES OR BETWEEN ANY COMBINATION OF THE FOLLOWING: LANE.
RAMP. CURB. CONCRETE SHOULDER. OR PARTIAL LANE WIDTH
REPAIR.

@ [F REQUIRED. INTERMEDIATE SAW CUTS MAY BE MADE TO REMOVE
A SECTION OF PAVEMENT LANE WHICH IS OVER 6'-0" IN LENGTH,
TD PERMIT LOADING [NTO THE HAULING UNITS.

ADDITIONAL SAW CUTS. AT CONTRACTOR'S EXPENSE. MAY BE MADE

INSIDE THE REPAIR LIMITS TD REDUCE &'-0“ BY 12'-0" OR
LESS SLABS INTO SMALLER PIECES TO FACILITATE REMOVAL.

——— HANDLE

- ~.
LOCKING KEY -  LIFT PIN

SCHEMATIC OF TYPICAL
LIFT PIN ASSEMBLY

SAWING DIAGRAM & LIFT PIN
FOR REMOVING OLD SLAB

———— 124" HARDBOARD OR EQUIVALENT AS
BOND BREAKER

—— JOINT TYPES AS SPECIFIED ON PLANS

“— METAL OR 2" NOMINAL THICKNESS WOOD FORM

ONE LANE REPAIRS
(2 - LANE ROADWAY SHOWN)

~ EXISTING DISTRESSED CONCRETE PAVEMENT TD
BE REMOVED AND REPLACED WHEN 1st POUR 1S

COMPLETE

\
A |

i

'**#— — /4 HARDBOARD OR EQUIVALENT TO BRIDGE
1st BROKEN ~ JOINT OR  SPALLED  AREAS TO
= POUR MAINTAIN CENTERL [NE AL [CNMENT
[ =— JOINT TYPES AS SPECIFIED ON PLANS
i |
o

“— METAL OR 2" NOMINAL THICKNESS WOOD FORM

ALL LANES REPAIRED
(2 - LANE ROADWAY SHOWN)

——— 14" HARDEOARD OR EQUIVALENT AS BOND
BREAKER WHEN PLACING SECOND POUR

f——— EXISTING DISTRESSED CONCRETE PAVEMENT TO
BE REMOVED AND REPLACED WHEN 1st POUR 1S
COMPLETE

{—— 44" HARDBOARD OR EQUIVALENT TO BRIDCE
BROKEN JOINT OR  SPALLED  AREAS TO
MAINTAIN CENTERL [NE AL [GNMENT

—— JOINT TYPES AS SPECIFIED ON PLANS

S METAL OR 2" NOMINAL THICKNESS WOOD FORM

MORE THAN ONE LANE REPAIRED
BUT REPAIR LESS THAN FULL WIDTH
(3 - LANE ROADWAY SHOWN)

FORMING NOTES:

STAKES USED TO HOLD HMA FILLER OR HARDBOARD IN PLACE DURING CONCRETE PLACEMENT
SHALL BE REMDVED BEFORE SCREEDING THE CONCRETE.

ADJACENT LANE REPAIRS MAY BE CAST [NTEGRALLY. WHEN APPROVED BY THE ENGINEER.

FORMING REQUIREMENTS FOR

CAST-IN-PLACE REPAIRS OF 12'-0" OR LESS

ENGINEER OF CONSTRUCTION & TECHNOLOGY|

Michigan Departnent of Traportation

PREPARED BY

ENGINEER OF DESIGN SUPPORT AREA

DESIGN
SUPPORT AREA

DRAWN BY: _B.l.T.

DEFARTMENT DIRECTOR

MICHIGAN DEPARTMENT OF TRANSPORTATION
BUREAU OF HIGHWAY DEVELOPMENT STANDARD PLAN FOR

CONCRETE PAVEMENT REPAIR

CHECKED BY: _W.K.FP.

ENGINCER OF MAINTENANCE @lora J, Jeft
7-27-2004 §-11-2004 R-44-EFE SHEET
ENGINEER OF_TRAFFIC AND SHETY ENCINEER OF DEVELOPNENT F AW, b APPROVAL PLAN DATE 1 OF 6
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i
— 4

BOND BREAKER

~— METAL OR 2 NOMINAL THICKNESS WDOD FORM
ONE LANE REPAIRS

(2 - LANE ROADWAY SHOWN)

CONPLETE
T 1" MIN. THICKNESS WOOD FORM TO
Ist ESTABLISH INDEPENDENT AL IGNMENT
< POUR <
D —— JOINT TYPES AS SPECIFIED ON PLANS
X
N

— METAL OR 2" NOMINAL THICKNESS WOOD FORM

ALL LANES REPAIRED

(2 - LANE ROADWAY SHOWN)

"4/ HARDBOARD OR EQUIVALENT
/ AS BOND BREAKER
|

v

COMPLETE

——— 1" MIN. THICKNESS WOOD FORM TD
ESTABL ISH INDEPENDENT AL IGNMENT

== JOINT TYPES AS SPECIFIED ON PLANS
/ \* METAL OR 2" NOMINAL THICKNESS WODD FORM

LII'IH[N OFFSET 1S GREATER THAN 6'-0" PLACE (C2) JOINT
IN LINE WITH ADJACENT LANE REPAIR JOINT.

MORE THAN ONE LANE REPAIRED
BUT REPAIRS ARE OFFSET
(3 - LANE ROADWAY SHOWN)

FORMING NOTES:
WHERE REPAIRS LONGER THAN 12'-0" ARE REQUIRED.

A NEW GRADE MUST BE ESTABLISHED
ALONG THE OLD PAVEMENT [NNER JOINT LINE INDEPENDENT OF THE OLD PAVEMENT SURFACE.
SO THAT SCREEDING MAY BE DONE PERPENDICULAR TO THE CENTERLINE AND INDEPENDENT OF
THE OLD PAVEMENT GRADE.

STAKES USED TO HOLD HMA FILLER OR HARDBOARD [N PLACE DURING CONCRETE PLACEMENT
SHALL BE REMOVED BEFORE SCREEDING THE CONCRETE.

ADJACENT LANE REPAIRS MAY BE CAST INTEGRALLY. WHEN APPROVED BY THE ENGINEER.

FORMING REQUIREMENTS FOR
CAST-IN-PLACE REPAIRS GREATER THAN 12'-0"

HARDBOARD OR EQUIVALENT AS

——=—— JOINT TYPES AS SPECIFIED ON PLANS

——— EXISTING DISTRESSED CONCRETE PAVEMENT TO

BE REMOVED AND REPLACED WHEN 1st POUR IS

| ———— EXISTING DISTRESSED CONCRETE PAVEMENT TO
. BE REMOVED AND REPLACED WHEN 1st POUR IS

EXISTING CONCRETE

CONCRETE REPAIR

(4'-0" MIN., LENGTH)
7, PRVEMENT 9" + 15" 3" MAX.
/7 THICKNESS +
|
- | |
w
=gt S| \
=z 1 o e
¥o '—?%"é / ]
zz l \ / |
[ / |
*® DRILL 1%

DIAMETER HOLE INTO
EXISTING CONCRETE PAVEMENT AND
GROUT-IN-PLACE #9 x 1'-6" LONG )
EPOXY COATED DEFORMED BARS

EXISTING CONCRETE

TIED JOINT, Trg

/% B4R cHAIR—/
L x CcanvENTIONAL PAVEMENT
RE INFORCEMENT

CONCRETE REPAIR
(4'=0" MIN. LENGTH)

145 PAVEMENT
/7 THICKNESS +

e

3" MAX.

HOT-POURED RUBBER-ASPHALT
SEALANT 1" x 1sj"

~—BOND BREAKER TAPE
{ {BELOW SEALANT)

PAVEMENT
THICKNESS

S
|

* DRILL 1%" DIAMETER HOLE INTO

EXISTING CONCRETE PAVEMENT AND
GROUT-IN-PLACE 1'' DIAMETER
% 1'-6" LONG EPOXY CODATED BARS

CONTRACTION JO

|
‘ =
—n

/
* BAR CHAIR —

— * CONVENTIONAL PAVEMENT
REINFORCEMENT

INT, Crg

CONCRETE REPAIR
EXISTING CONCRETE (4'-0" MIN. LENGTH)
9" 4 o 3 ax.

12, PAVEMENT
/7 THICKNESS +
/

Sl

% CONVENTIONAL PAVEMENT
RE INFORCEMENT -~

HOT-POURED RUBBER-ASPHALT
SEALANT 17 x 1"

—

THICKNESS

PAVEMENT

g T0 4R \ \

1 ]

® DRILL 13%" DIAMETER HOLE INTO
EXISTING CONCRETE PAVEMENT AND
GROUT-IN-PLACE 1!+ DIAMETER
x 1'-6" LONG EPOXY COATED BARS

_

EXPANSION JOINT,

AND SHEET & OF & FOR NOTES.

CAST-IN-PLACE REPAIR JOINTS USING
GROUTED DOWEL OR DEFORMED BARS

\ /
\* BAR CHAIR —
# EXPANSION CAP

# SEE SHEET 3 OF 6 FOR BAR SPACING

* FIBER JOINT FILLER

Erg

MICHIGAN DEPARTMENT OF TRANSPORTATION
BUREAU OF HIGHWAY DEVELOPMENT STANDARD PLAN

CONCRETE PAVEMENT

FOR

REPAIR

7-27-2004 §-11-2004 R-44-EF SHEET
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EXISTING 12°-0" (LANES LESS THAN 12'-0" REDUCE CENTER SPACE ACCORDINGLY)

10 1'-0" 1'-0" 1°=0" 1'-0"  2'-0" _1'-0" 1'-0" 1’0" 1’0" 1'-0"

_— ' PAVEMENT
PAVEMENT THICKNESS 7% ‘ o o o o o o o o C{\ 94’3 THICKNESS +

T 1% DIAMETER HOLES (TYP.)
NOTE: THE HOLE SPACING MAY BE ADJUSTED 1" HORIZONTALLY. RAISED '5's OR LOWERED

173" FROM THE ABOVE LOCATIONS TO AVOID DRILLING [NTO THE REJNFGPCEMENK

DOWEL OR DEFORMED BAR SPACING FOR CONCRETE REPAIRS

PAVEMENT TO BE CAST AFTER LANE TIE
IS GROUTED INTQ EXISTING PAVEMENT ___EX]SHNG CONCRETE PAVEMENT

I+ PAVEMENT 7"
/ T;[CKr\IEESES + ——— DRILL %" DIAMETER HOLE INTO THE EXISTING
PAVEMENT AND GROUT-IN-PLACE #5 x 1'-6" LONG

\_ EPOXY COATED DEFORMED BARS

+ 1"

PAVEMENT
THICKNESS

EPOXY ANCHORED LANE TIE

REPAIR LENGTH REPAIR LENGTH % OFFSET REPAIR LENGTH
OVER 20°-0" ) OVER 20'-0" . / (NO LANE TIES)
(USE LANE TIES) ‘ (USE LANE TIES) ‘

| | | |

{ ——— LANE TIES \‘ \‘ ——— LANE TIES la—1(C2) }\ \‘

L | I T I | > -1 | f I I | =)
< L < L I B I

g 1 f Y 1

JOINT TYPES AS SPECIFIED ON PLANS “SJOINT TYPES AS SPECIFIED ON PLANS

REPAIR LENGTHS LESS THAN ONE SLAB LENGTH, BUT MORE THAN 20'-0"
(ALL LANE REPAIRS)

* OFFSET REPAIR LENGTH
‘ 410" MAX. ‘ 417-0" MAX. L/ o TIES)
‘ (USE LANE TIES) (USE LANE TIES) ‘ ‘
/~JOINT LOCATIONS BEFORE REPAIR-

? _— LANE TIES \
J‘\‘(‘l\\\l\\ll\

| f M I
| B R ST IR |

\JUINT TYPE AS SPECIFIED ON PLANS TS JOINT TYPES AS SPECIFIED ON PLANS
REPAIR LENGTHS OVER ONE SLAB LENGTH
(ALL LANE REPAIRS)

* % WHEN THERE 1S MORE THAN ONE INTERIOR JOINT. MAKE OTHERS (C2)

* OFFSET REPAIR LENGTH —
(NO LANE TIES) EXISTING SLAB LENGTH (USE LANE TIES) / (NO LANE TIES)

I .
‘ -~ JDINT TYPES AS SPECIFIED ON PLANS

|
Cl

|
| ,.J LANE TIES {
1

|

REPAIR LENGTH GREATER THAN ONE SLAB LENGTH "™ USE (C2) JOINT [N LINE
WITH EXISTING JOINT

REPAIR LENGTHS OVER ONE SLAB LENGTH
(ONE - LANE REPAIRS)

* JF OFFSET IS MORE THAN &'-0", PLACE (C2) JOINT [N LINE WITH REPAIR JOINT.

IF OFFSET IS 6'-0" OR LESS. ELIMINATE THE IN LINE (C2) JOINT.
IJF OFFSET S LESS THAN 2'-0" ELIMINATE THE OFFSET.

LANE TIES FOR DOWELED REPAIRS

JOINT TYPES AS SPECIFIED ON PLANS —

MICHIGAN DEPARTMENT OF TRANSPORTATION
BUREAU OF HIGHWAY DEVELOPMENT STANDARD PLAN FOR

CONCRETE PAVEMENT REPAIR
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EXISTING PAVEMENT

REPLACE C.R.C. PAVEMENT REINFORCEMENT.

RECAST CONCRETE.

REMOVE CONCRETE
LEAVE EXISTING STEEL,

REMOVE CONCRETE

REMOVE CONCRETE AND STEEL

LEAVE EXISTING STEEL]

EXISTING PAVEMENT

CASE 1

HMA REPAIR OF
CONCRETE PAVEMENT

THE HMA  SHALL BE

\
N EXISTING PAVEMENT
JOINT OR CAACK

REMOVE LOOSE DETERIORATED CONCRETE.
(NOT TO EXCEED PAVEMENT THICKNESS)

FOR CASES 1. Il. &

THICKNESSES NOT TO EXCEED 3"
SURFACE OF THE REPAIR SHALL BE FLUSH WITH THE EXISTING PAVEMENT SURFACE.

CASE II

HMA REPAIR OF CONCRETE
PAVEMENT WITH HMA SURFACE

\
N EXISTING PAVEMENT
JOINT OR CRACK

REMOVE HMA OVERLAY TO CONCRETE SURFACE.

FINAL SAW CUT 1'%’ DEEP *2'-6" MIN. INITIAL SaW CUT ¥ 276" MIN. —— FINAL SAW CUT 1'7" DEEP
(SAVE STEEL) (SAVE STEEL)
|
. . e s e o
\
EPOXY COATED #5 BARS TRANSVERSELY EVERY 12" [N REPAIR ———REPLACE WITH SIMILAR BASE MATERIAL
AND COMPACT TQ 95% DENSITY
(10 BE PAID FOR AS PART OF THE
CONCRETE PAVEMENT REPAIR)
®NOTE: IF EXISTING REINFORCEMENT LAPS ARE ENCOUNTERED IN THIS AREA. FINAL SAW CUT
WUST BE MOVED BACK TO PROVIDE MINIMUM 2'~8" LAP OF PAVEMENT RE[NFORCEMENT.
REPAIRING CONTINUOUSLY REINFORCED CONCRETE
VARIABLE VARLABLE
VARIABLE 0.15 GAL/SYD WIDTH WIDTH
0.15 GAL/SYD WIOTH BOND COAT — —PROVIDE VERTICAL EDGES BY SAW _——0.15 GAL/SYD
BOND COAT —__ ~ /' CUT OR OTHER APPROVED METHOD BOND COAT
) \ /
| / 4\\\\
! /4 |
[/ N /1|
Zle L L L
o > BlzE< = 4 =
E g|== z l
3 3 \ !
=

S EXISTING PAVEMENT
JOINT QR CRACK

CASE III
HMA REPAIR OF CONCRETE
PAVEMENT WITH HMA SURFACE

REMOVE HMA OVERLAY AND LOOSE
DETERIORATED CONCRETE.
(NOT TO EXCEED PAVEMENT THICKNESS)

[11+ THE REMOVED MATERIAL SHALL BE REPLACED WITH A HMA TOP COURSE MIXTURE.

COMPACTED WITH A MACHINE VIBRATOR OR

AND WITH THE TOP LIFT THICKNESS

NOT TO EXCEED 2",

SURFACE REPAIR FOR JOINT OR CRACK

(TRANSVERSE OR LONGITUDINAL)

APPROVED ROLLER WITH BASE LIFT

THE FINAL

DETAIL
7

HMA SURFACE REMOVAL

CHISELED CUT

CASE 1V
FULL DEPTH HMA REPAIR
OF CONCRETE PAVEMENT
REMOVE THE DETERIORATED CONCRETE FULL

COMPACT LODSE EXISTING BASE.
COMPACT WITH HMA ANY LODST BASE.

FOR CASES IV,
THE HMA SHALL BE

THICKNESSES NOT TO EXCEED 3" AND WITH THE TOP LIFT THICKNESS NOT TO EXCEED 2°.

REPLACE AND

&V,

VARIABLE WIDTH 12° VARIABLE WIDTH 12"
T0P OF EXISTING 1y WIDTH PROVIDE VERTICAL EDGES BY SAW Ly WIDTH AW CUT DR
PAVEMENT — CUT OR OTHER APPROVED METHOD ——_ - /
\ ] \ , ) Y
\ i B8 I
g_ s L
- ! !
/ \ \
0.15 GAL/SYD S EXISTING PAVEMENT 0.15 GAL/SYD hN EXISTING PAVEMENT
BOND COAT— JOINT OR CRACK BOND COAT — JOINT OR CRACK

CASE V

FULL DEPTH HMA REPAIR OF CONCRETE
PAVEMENT WITH HMA SURFACE

DEPTH.
FULL DEPTH.

REMOVE EXISTING HMA DETERIDORATED CONCRETE PAVEMENT
COMPACT LODSE EXISTING BASE.

REPLACE

AND COMPACT WITH HMA ANY LOST BASE.

THE REMOVED MATERJAL SHALL BE REPLACED WITH A HMA TOP COURSE MIXTURE.

COMPACTED WITH A MACHINE VIBRATOR OR APPROVED ROLLER WITH BASE LIFT

SURFACE OF THE REPAIR SHALL BE FLUSH WITH THE EXISTING PAVEMENT SURFACE.

FULL DEPTH REPAIR FOR

JOINT OR CRACK

(TRANSVERSE OR LONGITUDINAL)

THE FINAL

DETAIL
8
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ORIGINAL CORNERS BROKEN QUT. FILL o 1ey" FIBER JOINT FILLER, PAID

VOIDS WITH CONCRETE. PAID FOR AS FOR AS PART OF THE WIDENING
PART OF THE WIDENING.——

ORIGINAL SLAB WIDENING SLAB

SHEET METAL OR OTHER SUITABLE
THIN MATERTAL STAKED IN PLACE

JOINT PATCH ADJACENT TO WIDENING SLAB

——— PLACE % + ' HIGH x dlsg’ + "
WIDE JOINT FILLER IN SAWED JOINT

3" 4 1" (MACHINE INSTALLED)
47" = 17" (HAND INSTALLED)

TOP OF JOINT FILLER

/

FULL DEPTH SAW CUTS —— FILL ANY VOIDS THAT OCCUR BELOW
FILLER WITH STRIPS OF URETHANE
FOAM OR POLYETHYLENE FDAM

NOTES:  WHEN PRESSURE RELIEF JOINT [$ TO BE CONSTRUCTED THROUGH
CONCRETE  SHOULDER. TRENCHING BELOW CONCRETE MAY BE
NECESSARY TO ALLOW RODM FOR 7' FILLER.

PRESSURE RELIEF JOINT

THIS DETAIL ALSO APPLIES TO HMA SURFACED
CONCRETE PAVEMENT REQUIRING PRESSURE RELTEF JOINTS

o -
e
Btﬁ,@.k ™ _JOINT WIDTH SAVE
P T~ s IN PAYEMENT
-~ \Qﬂ ~
)
et =
QS
P
36
&

EXPANSION MATERTAL —

CURBs GUTTER. AND CURB FACE SHALL BE SAWED AS DEEP AS THE EXISTING
PAVEMENT THICKNESS. THE REMAINING CONCRETE SHALL BE CHIPPED QUT AND
EXPANSION MATERTAL OF SUFFICIENT THICKNESS SHALL BE PLACED IN SAWED
JOINT TO FILL THE GAP AS DIRECTED BY THE ENGINEER.

EXPANSION JOINT, Esc

MICHIGAN DEPARTMENT OF TRANSPORTATION
BUREAU OF HIGHWAY DEVELOPMENT STANDARD PLAN FOR

CONCRETE PAVEMENT REPAIR
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NOTES:

CONCRETE PAVEMENT REPAIRS (INCLUDING JOINT TYPES) OR PRESSURE RELIEF
DETAILS SHALL BE AS SPECIFIED ON THE PLANS OR IN THE LDG OF PROJECT.

IF THE EXISTING PAVEMENT HAS A HMA SURFACE. THE SAW CUTS SHALL EXTEND
THROUGH THE UNDERLYING PORTLAND CEMENT CONCRETE.

STEEL REINFORCEMENT [S REQUIRED FOR CONCRETE REPAIRS IN REINFORCED
PAVEMENTS AND SHALL BE SUPPORTED ON DOWEL BAR ENDS AND BAR CHAIRS
(FULL WIDTH OF RE[NFORCEMENT WITH 3'-6" MAXIMUM SPACING). A MINIMUM
OF ONE BAR CHAIR PER REPAIR [S REQUIRED. NO STEEL RE[NFORCEMENT (S
REQUIRED FOR CONCRETE REPAIRS [N PLAIN CONCRETE PAVEMENTS.

FOR REINFORCED REPAIRS 8'-0" OR LESS IN LENGTH. THE REINFORCEMENT
SHALL BE POSITIONED WITH THE LARGER DIAMETER WIRES PERPENDICULAR TO
THE PAVEMENT CENTERLINE.  FOR REINFORCED REPAIRS GREATER THAN 8'-0"
IN_LENGTH, THE LARGER DIAMETER WIRES SHALL BE POSITIONED PARALLEL TO
THE CENTERLINE.

SAW OVERCUTS IN ADJACENT LANE. SHOULDER., RAMP, AND GUTTERS THAT WILL
REMAIN IN PLACE. SHALL BE CLEANED AND THEN SEALED WITH HOT-POURED
RUBBER-ASPHALT.

WHEN THE CONCRETE PAVEMENT REPAIR 1S CONSTRUCTED IN PREPARATION FOR
AN OVERLAY, Crg JOINT RESERVOIRS AND SEALANTS SHALL BE OMITTED AND
EXPANSION JOINTS (Erg) SHALL HAVE THE FIBER JOINT FILLER KEPT FLUSH
TQ THE PAVEMENT SURFACE.

EXPANSION CAPS SHALL BE ACCORDING TO STANDARD PLAN R-40-SERIES.

TRANSVERSE CONTRACTION (C2) AND EXPANSION (EZ)
ACCORDING TO STANDARD PLAN R-39-SERIES.

JOINTS  SHALL BE

DOWEL AND DEFORMED BARS USED IN Trgs Crgs AND Erg JOINTS SHALL BE
EPOXY COATED ACCORDING TO THE CURRENT STANDARD SPECIFICATIONS.

DOWEL BARS AND DEFORMED BARS FOR TIED JOINTS SHALL BE GROUTED INTO
EXISTING PAVEMENT WITH A  CGROUT SELECTED FROM THE PREQUALIFIED
MATERIALS LISTED IN THE DEPARTMENT'S “MATERIALS SAMPLING GUIDE”
UNDER ADHESIVE SYSTEMS FOR GROUTING DOWEL BARS AND TIE BARS FOR
FULL-DEPTH CONCRETE PAVEMENT REPAIRS.

THE BOND BREAKER TAPE SHALL MEET THE REQUIREMENTS OF THE
SPECIFICATIONS FOR CONSTRUCTION.

STANDARD

THE SAME TYPE JOINT SHALL EXTEND ACROSS ADJACENT LANE REPAIRS.

AFTER GROUTING IN-PLACE.
APPLIED TO THAT PORTION OF
THE CAST CONCRETE.

RC-250 OR AN APPROVED BOND BREAKER SHALL BE
Crg AND Erg DOWEL BARS THAT EXTEND INTO

REPAIRED CONCRETE PAVEMENTS REQUIRE THAT 4” OF Erg EXPANSION JOINTS
BE DISTRIBUTED THROUGHOUT A GIVEN 1000' SECTION.  THE AMOUNT OF
REMAINING MOVEMENT AVAILABLE FROM ANY EXISTING EXPANSION JOINTS WITHIN
THE SAME 1000 LENGTH MAY BE SUBTRACTED FROM THE REQUIRED 4"

WHERE THERE ARE ND REPAIR LDOCATIONS WITHIN A
EXPANSION SPACE WILL BE PROVIDED.

1000" LENGTH. NO

EXPANSION JOINT FILLER SHALL EXTEND THE FULL DEPTH OF THE REPAIR AND
BE FLUSH WITH THE EXISTING PAVEMENT SURFACE. PRIDR TO SEALING. THE
JOINT FIBER FILLER AT THE PAVEMENT SURFACE SHALL BE REMOVED BY CUTTING
1" WIDE AND 1'¢" DEEP TO PERMIT THE PLACEMENT 0OF THE HOT-PDURED RUBBER
ASPHALT  SEALANT. HOLES [N EXPANSION JOINT FILLER SHALL BE 1'5"
MAXIMUM DIAMETER AND SHALL BE ALIGNED TO FIT DRILLED HOLES IN CONCRETE.

Erg JOINTS SHALL BE CONSTRUCTED ONLY WHEN THEY EXTEND
LANES, RAMPS. OR SHOULDERS.

ACROSS ALL

WHEN Erg JOINTS ARE PLACED ADJACENT TO CONCRETE CURB AND GUTTER THAT
IS NOT REQUIRED TO BE REMOVED. AN Esc JOINT SHALL BE CONSTRUCTED IN
THE CURB AND GUTTER.

JOINT RESERVOIRS FOR THE HOT-POURED RUBBER-ASPHALT SEALANT SHALL BE
ABRASIVE BLAST CLEANED, FOLLOWED BY A FINAL CLEANING OF OIL-FREE
COMPRESSED AIR PRIDR TO SEALING.

LANE TIES (TO ADJACENT PAVEMENT LANE. WHEN REQUIRED) SHALL BE SPACED
ACCORDING TO STANDARD PLAN R-41-SERLES, EXCEPT THAT THE FIRST LANE TIE
ADJACENT TO A TRANSVERSE JOINT SHALL BE [NSTALLED AT A DISTANCE OF
1"-8" FROM THE JOINT.  WHEN BOTH SIDES OF A LONGITUDINAL JOINT ARE
POURED [NTEGRALLY. LANE TIES SHALL BE STRAIGHT DEFORMED EPOXY COATED
BARS CAST-IN-PLACE AS SPECIFIED ON STANDARD PLAN R-41-SERIES.  WHEN
ADJACENT LANES ARE CAST SEPARATELY. LANE TIES SHALL 8E GROUTED-IN-
PLACE AS SPECIFIED ON THIS PLAN. THE GROUT SHALL BE SELECTED FROM THE
PREOUAL IFIED MATERIALS LISTED IN THE DEPARTMENT'S "MATERIALS SAMPLING
GUIDE". UNDER LANE TIES.

THE MONTH AND YEAR OF CASTING AND STATION NUMBER (1F REMOVED) SHALL BE
STENCILED ON EACH CONCRETE REPAIR.

WHEN CONSTRUCTING THE FIRST POUR OF A CAST-IN-PLACE PAVEMENT REPAIR
LESS THAN 20'-0" LONG., THE Trg TIED JOINT SHOULD BE PLACED ON END
CLOSEST TO THE APPROACHING TRAFFIC AND SHALL EXTEND ACROSS THE
ADJACENT LANE REPAIRS ON THE SAME END.
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APPENDIX C: SPECIAL SPECIFICATIONS FOR ROUTINE
MAINTENANCE REPAIRS
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SPECIAL SPECIFICATION
RESEAL JOINTS AND CRACKS

DESCRIPTION

This work includes removing the existing sealant material (if applicable), cleaning the
joint, and installing silicone sealant in the roadway and bridge joints specified on the
plans. The plans will designate the type of joint (transverse or longitudinal), location of
joint (mainline, shoulder, ramps, acceleration/deceleration lanes), type of joint (roadway,
bridge) to be resealed, which type silicone to use (Type A, B, C, or D). The Engineer will
determine the roadway and bridge cracks to be resealed. Unless otherwise specified on
the plans, use Type A silicone for roadway joints and use Type D silicone for bridge
joints.

MATERIALS

Silicone Sealant and Bond Breakers: Furnish silicone sealant in a one-part or two-part
silicone formulation. Use sealant that is compatible with the surface to which it is
applied. Do not use acid-cure sealants on Portland cement concrete.

1. Type A: A one part, low modulus, non-sag silicone. Used to seal horizontal and
vertical joints in Portland cement concrete pavements and bridges. Tooling is
required.

2. Type B: A one part, very low modulus, self-leveling silicone. Used to seal
horizontal joints in Portland cement concrete pavements and bridges. Tooling is
not normally required.

3. Type C: A one part, ultra-low modulus, self-leveling silicone. Used to seal
horizontal joints in Portland cement concrete pavements and bridges and joints
between Portland cement concrete pavement and asphaltic concrete shoulders.
Tooling is not normally required.

4. Type D: A two part, ultra low modulus, self-leveling, rapid cure silicone. Used to
seal horizontal joints in Portland cement concrete pavements and bridges and
joints between Portland cement concrete pavement and asphaltic concrete
shoulders. Tooling is not required.

Bond Breakers: Bond breakers shall be chemically inert and resistant to oils, gasoline,
solvents, and primer, if one is required. Install silicone sealants over a bond breaker to
prevent the sealant from bonding to the bottom of the joint.

Epoxy Resin Adhesives: Furnish the epoxy adhesive as two separate components.
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EQUIPMENT

Air Compressors: Use air compressors equipped with traps to remove surplus water and
oil in the compressed air. Do not use contaminated air. Ensure that the compressor can
deliver compressed air at a continuous pressure of at least 90 psi (600 kPa). The Engineer
may check the compressed air for contamination.

Silicone Sealant Pump: Apply silicone sealant by pumping only. Use a caulking gun
with a cartridge for touch-up work or small applications only. Use a pump with sufficient
capacity to deliver the necessary volume of silicone to completely fill the joint in a single
pass. Ensure that the nozzle’s size and shape closely fits into the joint to fill the joint with
sealant using enough force to prevent voids in the sealant and to force the sealant to
contact the joint faces.

Caulking Gun: Use a caulking gun with cartridge for the following situations: (a) Touch
up work; (b) Placing vertical runs of Type A silicone in a bridge deck joint when Type B,
C, or D silicone is used in the horizontal runs; (c) Sealing voids and cracks with Type A
silicone where Type B, C, or D silicone (which will be applied on top of the Type A
silicone) might leak through; and (d) Sealing small cracks in the concrete.

CONSTRUCTION METHODS

A. Preparation

Before installing a bond breaker or sealant, ensure that the joint is clean and dry.
Complete all cleaning, air blasting, or air drying.

B. Resealing Existing Joints
1. Remove Existing Sealant

Completely remove the existing sealant in the joints. Take care during removal
and cleaning to prevent damaging or enlarging the existing width of the joint.
Repair any damaged areas at no cost to the Department.

2. Depth of Existing Joint

Determine if the joint depth will accommodate the required sealant thickness and
bond breaker and provide the required recess below the riding surface.

Consider that the backer rod is thicker after it is squeezed into the joint.

If necessary, saw the existing joint deeper and wider to provide the joint depth
and width specified on the plans.

3. Clean the Joint
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Thoroughly clean the joint of all foreign material including oil, asphalt, curing
compound, sealant adhesive, paint, rust, and existing sealant, if still present.
Demonstrate to the Engineer that the proposed method of cleaning old sealant or
foreign material from joints will not widen the joints by more than 0.040 in. (1
mm). The method shall not alter the joint profile (including rounding of the top
corner) or alter the texture of the concrete riding surface. Do not use chemical
agents to clean the joint. Ensure that the cleaning process produces a new, clean
concrete face on the vertical faces of the joint.

C. Sealing New Joints

1.

Sawing

Saw the transverse and longitudinal joints according to the Specifications and
plan details.

a.

€.

Make the initial cut and wait for the concrete to harden enough to prevent
spalling or raveling.

Make the second cut to the width and depth shown on the plans.
Do not use a gang saw to make a completed cut in a single operation.

If spalling of the sawed edge harms the joint seal, patch the spall with an
approved epoxy patching compound and allow it to fully cure before installing
the joint sealant.

Make each patch to the intended neat lines of the finished cut joint.

Cleaning Freshly Cut Sawed Joints

Immediately after sawing the joint do the following:

a.

Completely remove the resulting slurry from the joint and clean the immediate
area by flushing it with a jet of water under pressure. Use other tools as
necessary.

When the surfaces are thoroughly clean and dry and immediately before
placing the joint sealer, use compressed air with a pressure of at least 90 psi
(620 kPa) to blow out the joint and remove dust traces.

If freshly cut sawed joints are contaminated before they are sealed, clean them
before seal.

Ensure that cleaning methods do not alter the joint profile, the rounding of the
top corners, or the concrete riding surface texture. Do not clean the joint with
chemical agents.
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D. Sealing Joints

1.

Install Bond Breakers

Select and use bond breakers [backer rod (if required) or tape] according to the
following:

a.

Before installing a bond breaker, clean and dry the joint or crack. Before
placing the bond breaker and sealant, complete the cleaning, air blasting, or
air drying.

Ensure that the backer rod diameter is at least 25 percent larger than the joint
width.

Install the backer rod in the joint at the depth specified on the joint detail in
the plans, as directed by the Engineer.

The width of some bridge joints may require back-up material other than the
typically shaped round backer rod.

Use material available in square or rectangular shapes, or cut the strips from
sheet stock to fit properly into the joint. Use approved bond breaking tapes in
place of backer rod in some applications. See plan details for various joint

types.

Install Silicone Sealant

Install the silicone sealant immediately after cleaning the joint or crack and
installing the bond breaker. Keep the joint or crack clean and dry.

If the joint or crack becomes contaminated, damp, or wet, remove the bond
breaker if it has been installed. Clean and dry the joint or crack and install a new
bond breaker before placing the sealant.

Follow these guidelines when placing the sealant:

a.

b.

Ensure that the air temperature during placement is at least 40 °F (4 °C).

Use a pump to apply the silicone sealant. The pump must be able to
completely fill the joint to the specified width and height of sealant in one
pass. Use a nozzle with the proper size and shape to closely fit inside the joint.
The sealant must be introduced inside the joint with enough pressure to
prevent voids in the sealant and to force the sealant into contact with the joint
faces.

Use a caulking gun with cartridge for touch-up work, small applications (such

as vertical runs with Type A silicone in a bridge deck joint when Type B, C,
or D silicone is used), and to seal voids and cracks with Type A silicone
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where Type B, C, or D silicone might leak through. You may also use a
caulking gun to seal small cracks in the concrete.

d. After placing Type A silicone sealant, tool it to provide the specified recess,
thickness, and shape as shown on the plans. Apply sufficient force to the
sealant in this tooling operation to force the sealant against the joint faces and
to ensure proper wetting and bonding of the sealant to the joint faces. Type B,
C, and D silicones are self-leveling and do not normally require tooling.

e. Because of the consistency of Type B, C, and D silicones, ensure that the
bond breaker completely closes off gaps and voids where the silicone might
leak through. To ensure that the gaps are closed use any of the following
methods:

. Stuff small pieces of backer rod into the gaps and voids.
« Place a piece of bond breaking tape over the void.
« Use Type A silicone to seal the void.

If using Type B, C, or D silicone and a backer rod, ensure the backer rod is
Type M. Do not use Type L backer rod with Type B, C, and D silicone.

f. Place the sealant to conform to the specified recess and thickness shown in the
plans.

3. Clean Pavement

After sealing a joint or crack, immediately remove the surplus sealant or other
residue on the pavement or structure surfaces.

4. Open to Traffic
Do not permit traffic on the sealed joints or cracks until:
 The sealant is tack free.

« The sealant has cured enough to resist displacement from slab
movement or other causes.

« Debris from traffic does not imbed into the sealant.
5. Special Requirements
The following requirements apply to this work:

a. Seal the joints and cracks for any one day’s work on resealing projects within
30 calendar days after surface grinding for that day is completed, unless
otherwise specified in the plans. Seal joints on new pavement after the curing
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period. When the plans call for resealing before specified grinding, increase
the recess depth and joint depth by 1/4 to 3/8 in. (6 to 10 mm) to compensate
for the depth of the pavement removed during the grinding operation.

b. The Engineer will determine all cracks to be resealed.

c. Route cracks to the depth specified on the plans by wet or dry sawing with
diamond or abrasive blades. Remove sawing residue or other contaminants.

d. If the manufacturer recommends a primer, use it according to the
recommendations. When required, install primer before the backup material.

e. Seal the bridge joints, including the approach slab, specified on the plans.
Only reseal non-armored joints (one-sealant receptacle and concrete surfaces
on joint faces), unless otherwise indicated on the plans.

MEASUREMENT

When listed as a pay item in the Proposal, joints and cracks sealed and resealed will be
measured in linear feet (meters).

No separate measurement and payment will be made unless a pay item for the work is
included in the Proposal. If no pay item is included in the Proposal, include the cost of
the joint sealing and resealing in the overall bid price submitted.

No separate measurement or payment will be made for any sawcutting required to seal or
reseal the joint.

PAYMENT

When listed as a pay item in the Proposal, joints and cracks sealed or resealed will be
paid for at the Contract Unit Price bid per linear ft (meter). Payment is full compensation
for furnishing materials, equipment, tools, labor, and incidentals to complete the work.
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SPECIAL SPECIFICATION
EDGE DRAIN

DESCRIPTION

This work consists of furnishing and installing an approved Prefabricated Geocomposite
Edge Drain (PGED) as specified at the location(s) and to the limits shown in the contract
documents or as directed by the Engineer, in writing, prior to performing the work. This

work includes excavating and backfilling the trench.

MATERIALS
A. General

Provide Geotextile and Prefabricated Geocomposite Edge Drain of the type appropriate
for the intended use as shown on the plans and as listed in the appropriate Approved List
issued by the Department’s Materials Bureau. Evaluation of a Geotextile or Prefabricated
Geocomposite Edge Drain not on the Approved List will be made in accordance with
procedural directives of the Geotechnical Engineering Bureau. Evaluation will require a
minimum of four months.

Provide PGED that is a flexible product consisting of a geotextile bonded to or tightly
wrapped around an internal supporting core.

Provide PGED that is resistant to deterioration from salts, road oils, fuels, and other
deleterious substances encountered in the type of application.

B. Basis of Acceptance

Geotextiles: The Geotextiles which are on the Approved List issued by the
Department’s Materials Bureau will be accepted on the basis of the brand name
labeled on the Geotextile or the Geotextile container and verification of the Geotextile
by a Departmental Geotechnical Engineer. Provide Drainage class geotextile
conforming to apparent opening size (AOS) Class A, and Strength Class 2 or higher.

Prefabricated Geocomposite Edge Drain: The Prefabricated Geocomposite Edge
Drains which are on the Approved List issued by the Department’s Materials Bureau
will be accepted on the basis of the brand name labeled on the drain’s packaging and
verification by the Engineer of the geotextile wrap being on the approved list for
Drainage application for AOS Class A, and Strength Class 2 or higher.
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C. Quality Assurance of Prefabricated Geocomposite Edge Drain

When the State elects, a one (1) meter long sample will be obtained for quality assurance
testing. The results of this testing will only affect a product’s standing on the Approved
List. No payment will be made for this sample.

D. Backfill Material
Provide backfill material meeting the following requirements:
For existing material backfill, provide suitable material.

For underdrain filter material backfill, provide material that meets the requirements of
Underdrain Filter.

E. Fittings

Provide fittings and materials necessary to make splices and connections of the PGED to
outlet piping that conform to the manufacturer’s requirements. Design all fittings and
materials to prevent soil intrusion into the PGED or outlet piping.

Provide fittings that allow for outletting the continuous PGED in a sag area (ie., a tee)
and for outletting the individual run length segments as shown in the contract documents
or as ordered by the Engineer.

In cases where the PGED is terminated without an outlet, provide a fitting to prevent soil
intrusion into the end of the PGED.

CONSTRUCTION METHODS

Excavate a trench in the location and to the limits shown in the contract documents or as
directed by the Engineer.

Where existing material backfill is used, place the PGED abutting the side of the trench
closest to the centerline of pavement (the inside of the trench). Where underdrain filter
material backfill is used, place the PGED abutting the side of the trench farthest away
from the centerline of pavement (the outside of the trench). Place the PGED in an upright
vertical position so that it has no bends, crimps, or sags in its final position. Be aware that
many PGED’s provide drainage on only one side. Place the PGED so the side that
provides drainage faces the pavement.

Backfill and compact the trench. Where underdrain filter material backfill is used, place
the backfill in one lift. Where existing material backfill is used, place backfill in
approximately three equal lifts. For existing material backfill, perform the trenching,
PGED placement, and first lift backfill and compaction operations in one continuous
operation.
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Compact each lift with at least two passes of an approved vibrating pad, plate, or drum-
type compactor. Other vibratory compaction systems may be used as approved by the
Engineer. Remove the surplus excavated material from the work area and dispose of it as
required in disposal of surplus excavated materials.

For any given PGED run, install outlets no later than 48 hours after PGED placement. Do
not backfill the outlet trench until the installation of the fitting and connection to the
outlet pipe is inspected and approved by the Engineer. Backfill all trenches before the end
of the workday.

Install splices required in the PGED prior to placement of the PGED. Install splices and
connections in the PGED in accordance with the manufacturer’s recommendations to
ensure continuity of the PGED.

During all periods of shipment and storage, keep the PGED wrapped and protected from
direct exposure to sunlight, mud, dirt and debris. Repair or replace any damaged portion
of the PGED to the satisfaction of the Engineer. Payment will not be made for repairing
or replacing the damaged portions caused by the Contractor’s operations.

Backfill and compact all portions of the trench which are overcut in length to facilitate
the operation of the trench cutting equipment in accordance with the same requirements
as for the trench containing the installed PGED.

MEASUREMENT

The quantity of the PGED to be paid will be the number of linear meters satisfactorily
installed computed from the payment lines indicated in the contact documents or from
payment lines established, in writing, by the Engineer.

PAYMENT

The unit price bid per linear meter includes the cost of furnishing all labor, equipment
and material necessary to satisfactorily complete the work, including excavation,
installation, underdrain filter material, backfilling and compacting, repair of overcuts, and
removal of surplus excavated material. Payment will not be made for repairs of damage
caused by the Contractor’s operations.

Payment for outlets is not included and will be made under the appropriate, separate pay
items.
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SPECIAL SPECIFICATION
PARTIAL DEPTH REPAIR

DESCRIPTION

This work includes partial depth patching of spalls and potholes in Portland cement
concrete pavement by removing the broken, damaged, or disintegrated concrete
pavement. This work also includes removing asphaltic concrete patches from spalled or
damaged areas of the pavement surfaces and patching them with approved patching
materials according to this Specification and the existing pavement cross-sections.

MATERIALS

Ensure that the materials used to repair and patch Portland cement concrete pavement
conform to the rapid setting patching material requirements.

The laboratory may waive the setting time requirements of approved materials if the
minimum compressive strength development is unaffected.

EQUIPMENT

To clean the repair areas, use air compressors equipped with traps that can remove
surplus water and oil in the compressed air. Ensure that the compressor can deliver
compressed air at a continuous pressure of at least 90 psi (620 kPa).

The Engineer will check the compressed air daily for contamination. Do not use
contaminated air.

CONSTRUCTION METHODS

A. Removing and Preparing the Repair Area
Prepare to perform partial patching of spalled joints and potholes as follows:
1. Partial Depth Patching of Spalled Joints

a. “Sound” each transverse joint and longitudinal joint with a visual defect to
determine the limits of the damaged or defective areas. Strike the pavement
surface along the sides of each joint with a hammer, chain drag, or similar tool
to detect unsound concrete that sounds flat or hollow.
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. Mark the limits of the defective areas on the pavement by making a rectangle
2 in. (50 mm) beyond the outer limits of the unsound concrete area as a guide
for sawing.

Mark spalled areas less than 2 ft (600 mm) from each other along a joint as
one spall area. If separated by 2 ft (600 mm) or more, mark as separate spall
areas.

Do not repair defective (spalled) joint areas less than 6 in. (150 mm) long and
1.5 in. (40 mm) wide under this Specification. Thoroughly clean and seal
them with silicone sealant as part of the joint sealing operation.

Saw the rectangular marked areas with near vertical faces at least 2 in.
(50 mm) but not more than 3 in. (75 mm) deep.

Remove unsound material within the sawed area with a maximum 30 1b (135
N) chipping hammer.

Do not damage or fracture the sound concrete substrate to be left on the
bottom of the spall area. Do not use sharp pointed bits.

. If the unsound material is more than 4 in. (100 mm) deep, the Engineer may
direct a 6 ft (1.8 m) slab replacement be placed.

. Before placing the patching material, saw the face of the existing transverse or
longitudinal joints bordering the repair areas. Saw at least 5 in. (125 mm) deep
and 0.25 in. (6 mm) wide with the full depth of the sawcut extending at least 1
in. (25 mm) beyond the limits of the repair areas in each direction.

Immediately before placing the patching material, thoroughly clean the
surfaces within the repair areas by sandblasting and air blasting to remove oil,
dust, dirt, traces of asphaltic concrete, slurry from saw operation, and other
contaminants.

Place a 0.25 in. (6 mm) wide piece of closed cell polyethylene foam shaped to
fit the sawcut in the joints bordering the repair areas.

If “back-to-back™ repairs are made at a joint, support the 0.25 in. (6 mm)
closed-cell polyethylene foam during the placing operation to maintain a true,
straight joint line.

Have the Engineer approve the method used. The polyethylene foam must be
supported in a straight line when the patching material is placed so a straight
joint line will be formed.

Maintain a straight line or the Engineer may require the repairs be repeated at
no additional cost to the Department.
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2. Partial Depth Patching of Pavement Potholes
The Engineer will determine which pavement potholes will be repaired.

Use the procedures given for repairing spalled joints to repair potholes within the
pavement surface. The requirement of using the 0.25 in. (6 mm) closed-cell
polyethylene foam does not apply.

B. Concrete Patching

Patch concrete one lane at a time, safely and rapidly to minimize inconvenience to the
traveling public.

1. Accomplish the work with other operations in progress within an area if possible.
2. Complete the work before the grinding operation begins, if grinding is specified.

3. Remove and replace completed concrete patches that contain cracks, shrinkage,
compression failures, or are damaged by construction or traffic before Final
Acceptance at no additional cost to the Department.

C. Placing Patching Material

Use Repair Method 1 unless the State Materials Research Engineer gives written
approval to use Repair Method 2. Use Repair Method 1 when the average daily
temperature is 50 °F (10 °C) or above. Use of Repair Method 2, if approved, is limited
to the manufacturer’s written recommendations.

For the following repair methods, begin the placement when the surface within the
repair area is dry and thoroughly free of contaminants.

Ensure that the finished surface including joints meets a surface tolerance of 1/8 in.
(3 mm) per 10 ft (3 m).

Use approved measures as necessary to keep pavement surfaces adjacent to this
operation free of excess grout and other materials. Unless otherwise specified,
complete the patching operations and open the lanes to traffic before sunset each day.

1. Repair Method 1: Twenty-four Hour Accelerated Strength Concrete
Use this method as follows:

a. Completely coat the concrete surface areas within the repair area with a film
of Type 1l epoxy approximately 10 to 20 mils (0.25 to 0.50 mm) thick.

b. Mix the concrete on-site in a portable mixer. Obtain approval for the mix
design and mixing method from the laboratory. The material must meet a
slump range of 1.0 in. (25 mm) to 3.0 in. (75 mm).
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2.

c. Deposit the concrete in the repair area while the epoxy is still tacky. Vibrate it
to form a dense, homogeneous mass of concrete that completely fills the patch
area.

d. Screed the concrete to the proper grade and do not disturb it until the water
sheen disappears from the surface.

e. Cover the concrete with wet burlap or membrane curing compound. Allow the
curing to continue for at least three hours. The Engineer may require longer
curing to ensure sufficient concrete strength development before opening to
traffic.

Repair Method 2: Rapid Setting Patching Material for Portland Cement Concrete
Pavement

a. In addition to the requirements outlined in “Removing and Preparing the
Repair Area,” prepare the surfaces in the repair areas according to the
manufacturer’s written recommendations.

b. Perform the patching material handling, mixing, placing, consolidating,
screeding, and curing according to the manufacturer’s written instructions as
approved by the laboratory.

c. Continue curing for at least one hour and until opening the section to traffic.

D. Special Requirements

The following special requirements apply to this work:

1.

If repairing adjacent to an unstable shoulder, place a form the full depth of the
repair area to maintain a true, straight shoulder joint and to prevent the patching
material from intruding onto the shoulder area.

After curing the patching material, remove the form and repair the shoulder at no
cost to the Department.

During sandblasting, protect traffic in the adjacent lanes.
After the sandblasting operations:
a. Thoroughly clean the area to be repaired with compressed air.

b. Remove sand from the sandblasting operation from the roadway and
shoulders.

Do not “over-cut” the pavement beyond marked areas whenever possible.

Remove saw slurry and other contaminates from the over-cutting.
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7. Repair the over-cuts by filling full depth with an approved low-viscosity epoxy
compound using a Type II epoxy adhesive. Make these repairs as soon as
possible, but not after the joint is resealed.

8. Re-establish original transverse and longitudinal joints by sawing and sealing the
joints with silicone that meets the requirements of the plan details. Re-establish

the joints within 60 days after placing the patch. Ensure that re-established joints
are at least 3/8 in. (10 mm) wide.

MEASUREMENT

The area measured for payment is the number of square yards (meters) of patching
complete in place and accepted.

PAYMENT
The area measured as specified above will be paid for at the Contract Unit Price per
square yard (meter). Payment is full compensation for equipment, tools, labor, incidentals

to complete the work, including but not limited to:

e Removing existing asphaltic concrete patching material or the spalled, broken, or
damaged Portland cement concrete;

e (leaning the open area by sandblasting;
e Furnishing, placing, finishing, and curing the patching material; and

e Sawing and sealing new transverse and longitudinal joints.
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SPECIAL SPECIFICATION
DIAMOND GRINDING

DESCRIPTION

This item shall govern for diamond grinding existing portland cement concrete pavement
surfaces and the removal of the residue resulting from the grinding operations at locations
designated on the plans or as directed by the Engineer and in accordance with the
requirements herein.

EQUIPMENT

Grinding shall be done utilizing diamond blades, mounted on a multi-blade arbor on a
self-propelled machine which has been built for grinding pavements. The equipment shall
have sufficient power, traction, and stability to maintain accurate depth of cut and slope.
The grinder shall have a depth control device which will detect variations in the
pavement surface and adjust the cutting head height to maintain the depth of cut
specified. The grinding machine will be equipped with devices to control alignment.
Flailing grinding devices will not be permitted.

CONSTRUCTION METHODS

Grinding shall be performed in a longitudinal direction and shall begin and end at lines
normal to the pavement lane lines. Grinding shall be terminated a minimum of 1 ft from
bridge or approach slab expansion joints.

The grinding shall produce a uniform finished surface, eliminate joint or crack faults, and
provide positive lateral surface drainage. Auxiliary or ramp lane grinding shall transition
as required from the mainlane edge to maintain or provide positive lateral drainage and
an acceptable riding surface.

Contractor shall perform grinding operations in such a manner as to limit spalling or
partial depth failures. Repair of any damaged concrete pavement as a result of the
Contractors operations shall be the responsibility of the Contractor. Repair shall be in
accordance with Special Specification, “Concrete Repair of Spalls on Concrete
Pavement” for spalls of 0 - 1.5 in. (0 - 38 mm) in depth. Repair of spalls greater than 1.5
in. (38 mm) shall be in accordance with Item 361, “Full Depth Repair of Concrete
Pavement.”
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Longitudinal grinding shall begin at the outside edge of the portland cement concrete
pavement and run in a continuous pattern across the lane surface to the opposite outer
edge of the traffic lane or pavement. The ground surface shall be uniform in appearance
with a longitudinal corduroy type texture. The grooves shall be between 0.1 and 0.15 in.
(2.5 and 3.5 mm) wide. The land area between the grooves shall be between 0.07 and
0.08 in. (1.7 and 2.0 mm). The width of the groove shall have a tolerance of plus or
minus 0.02 in. (0.5 mm) under normal pavement conditions. On curve and/or super
elevated areas, the width of the grooves may exceed this tolerance.

The depth of the grooves shall have a tolerance of plus or minus 0.06 in. (1.5 mm).

At the beginning of each work shift, all grinding machines shall be equipped with a full
complement of grinding blades that are capable of cutting grooves of the specified width,
depth and spacing.

Grinding shall provide a positive lateral drainage by maintaining a constant cross slope
across each lane. The entire area designated on the plans shall be textured and surfaces on
both sides of the transverse joints or cracks shall be in essentially the same plane, in
accordance with smoothness specifications. However, extra depth grinding to eliminate
minor depressions is not required.

The actual ground area of any 3 ft (1 m) by 100 ft (30 m) selected longitudinal area of
pavement specified to be ground shall not be less than ninety percent (90 percent) of the
selected longitudinal area. Any 3 ft X 100 ft (1 m X 30 m) section not meeting this
requirement will not be measured for payment.

The ground pavement shall meet a surface tolerance at least as stringent as that described
in the Special Specification Item 5000 “Ride Quality for Pavement Surfaces” under
“Testing Procedures, Surface Test Type B”. The pavement surface shall be measured for
riding quality using a multiple wheel profilograph. The pavement is to be evaluated in
525 ft (160 m) sections. The profile index shall not exceed 10 in. per mile (150 mm per
km). A unit price adjustment may be used for a profile index of 10 in. to 15 in. per mile
(150 mm to 240 mm per km) in lieu of re-grinding to meet the 10 in. per mile (150 mm
per km) criterion. No payment will be made for a profile index in excess of 15 in. per
mile (240 mm per km).

A straight edge requirement may be used to control bumps and/or ridges in pavement
surface. Grinding along the inside of existing pavement shall conform to the above
referenced Item 5000. Straightedge requirements do not apply across longitudinal joints
or outside the ground areas. The transverse slope of the pavement shall be uniform to a
degree that there shall be no depressions or misalignment of slope greater than 0.1 in. (3
mm) between passes of the cutting head when tested by stringline or straight edge placed
perpendicular to the centerline. Transverse joints and random cracks shall be visually
inspected to ensure that adjacent surfaces are in the same plane. Misalignment of the
planes of these surfaces shall not exceed 0.02 in. in 1 ft (1.5 mm in 1 m).
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The removal of all slurry or residue resulting from the grinding operation shall be
continuous. Pavement must be immediately left in a washed clean condition, free of all
slipperiness from the slurry, etc. Residue from grinding operations should not be
permitted to flow across shoulders or lanes occupied by public traffic or to flow into
gutters or other drainage facilities. Solid residue, resulting from grinding operations,
should be removed from the pavement surfaces before such residue is blown by the
action of traffic or wind.

The Department will take random samples of the grinding residue and cooling water for
chemical testing. The contractor shall allow access for department personnel to obtain the
samples.

All joint restoration work (except sealing) shall be completed prior to the diamond
grinding operation. All sealing of joints shall be completed after the grinding operation.

MEASUREMENT

This item will be measured by the square ft (m) of surface area ground, of the depth
specified. Square ft (m) calculations will be based on the neat dimensions shown on the
plans.

PAYMENT

The work performed and materials furnished in accordance with this Item and measured
as provided under “MEASUREMENT” will be paid for at the unit price bid for
“DIAMOND GRINDING CONCRETE PAVEMENT”, of the depth specified. This price
shall be full compensation for grinding the pavement surface, repairing of damaged
concrete pavement including spalls or partial depth failures, loading, hauling and
disposing of the residue material, labor, tools, equipment, manipulation, and incidentals
to complete the work.

No payment will be made for work done by any machine on a trial run to demonstrate its
ability to meet this specification unless the work performed is acceptable under this
specification.
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SPECIAL SPECIFICATION
RETROFIT LOAD TRANSFER

DESCRIPTION

This work shall consist of cutting slots at transverse cracks, placing dowel bars in the
slots, and filling the void with a concrete patching material. All work shall conform to
details as shown on the plans.

MATERIALS

Dowel bars shall be 18 in. (460 mm) long and 1’2 in. (38 mm) in diameter. They shall be
epoxy coated, or encased in a sleeve, except that the epoxy coating or sleeve shall be the
full length of the dowel bar.

Expansion caps shall be made of plastic as approved by the Engineer and of the
dimensions shall have a 1'% in. (38 mm) inside diameter, and shall provide a minimum of
2 in. (13 mm) of expansion space beyond the end of the dowel bar if using only one cap.
If an expansion cap is used on each end of the dowel bar, each cap shall provide a
minimum of % in. (7 mm)of expansion space.

Bond release agent for the dowel bars shall be selected from the Qualified Products
List (QPL) for Coatings for Dowel Bar.

Dowel bar chairs shall be made of either a non-metallic material, or an epoxy coated
metallic material as approved by the Engineer.

Material used to re-form the crack shall be able to be cut to the width of slot +%4 in./-0
in. (+6 mm/-0 mm), fit around the dowel bar, and be a minimum of % in. (6 mm) below
the existing pavement surface. It shall be of a continuous, one-piece, smooth
compressible material and shall be a maximum of %4 in. (6 mm) thick. It shall also be
semi-rigid such that it will not bend or fold over when the patching material is placed.
Rubber materials will not be allowed unless it can be demonstrated to the Engineer that
they can withstand bending or folding.

Bond breaker tape or joint sealant for sealing the crack shall be selected from the
Qualified Products List. The bond breaker tape shall be selected from the Qualified
Products List for Bond Breaker Tapes. The joint sealant shall be selected from the
Qualified Products List for Sealant for Perimeter of Beam Repairs.
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Concrete patching materials used to backfill the slots shall be selected from the
Qualified Products List for Prepackaged Hydraulic Fast-Set Patching. The patching
material shall be extended with aggregate up to the maximum amount specified in the
QPL. If a curing compound is recommended by the manufacturer of the patching
material, it shall be in accordance with Standard Specifications for Construction.

The aggregate used in the patching materials shall be a dry, clean, crushed 26A
gradation conforming to Standard Specifications for Construction, or equivalent as
approved by the Engineer.

CONSTRUCTION METHODS
A. Slot cutting

The slots shall be cut using a drum-type carbide machine or a diamond-bladed saw
machine. The machine shall be capable of cutting a minimum of three slots
simultaneously that are centered over the crack. Three slots will be made in each wheel
path across each crack designated by the Engineer. They shall be cut parallel to each
other and with the longitudinal joints to the dimensions. Slots shall also be centered over
the crack or as directed by the Engineer. If the crack wanders, the slots shall be cut to
have at least 6 in. (150 mm) of the dowel bar on each side of the crack.

If a minimum of 6 in. (150 mm) of dowel bar on each side of the crack is not achieved,
payment for that slot shall be as follows:

Length provided Percent of bid price
Less than 6 in. (150 mm) but more than 3 in. (75 mm) 50
Less than 3 in. (75 mm) 0

The Contractor shall mark the cracks along their length so that the slot cutter can see
them to properly place the slots.

The transverse distance from the shoulder or longitudinal joint to the first slot may be
increased by up to 2 in. (50 mm) if the longitudinal portion of the reinforcing mesh is
inhibiting the removal of the slot concrete to the desired depth or width.

B. Removal of Concrete

The concrete remaining in the slots after sawing shall be removed with lightweight
chipping hammers no greater than 30 Ib (13.6 kg). Concrete shall be removed in such a
manner so as to prevent any pavement fractures caused by the removal operations.
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C. Spall Repair

Minor spalls shall be repaired using the patching material used to backfill the slot.
Intermediate and major spalls shall be repaired by partial depth repair.

D. Slot Cleaning

Any loose concrete shall be vacuumed or removed from the slot and all surfaces shall be
dry, abrasive blast cleaned. Any exposed steel shall be blast cleaned to remove any rust
or laitance. Immediately prior to placement of the dowels and patching material, the slots
shall be final cleaned with moisture-free, oil-free compressed air having a minimum
pressure of 90 psi (620 kPa).

E. Dowel Bar Placement

After final cleaning, the crack shall be sealed with a bond breaker tape or joint sealant to
prevent the patching material from entering the crack. The chairs shall be made and
situated for the dowel bars to be aligned in the center of the slot, horizontal, and lay ' in.
to % in. (13 mm to 16 mm) off the bottom of the slot. When aligned correctly, dowels

shall be true to the pavement surface and parallel to the pavement centerline.

When using one expansion cap, it shall be fitted on the trailing end of the dowel bar.
Total expansion capability, whether using one cap or two, shall be % in. (13 mm).

The compressible material shall be placed to re-form the crack across the slot. The
material shall be cut so that it is a minimum of 4 in. (6 mm) below the existing surface so
as not to interfere with the finishing of the slot surface. It shall also be cut to the width of
the slot +% in./-0 in. (+6 mm/-0 mm) to provide a tight fit against that slot sidewalls. It
shall be angled, if necessary, to align the crack on either side of the slot.

The bond release agent shall be applied over the entire dowel bar prior to placing the
dowel bar into the slots. Any bond release agent spilled on any slot surface shall be
immediately removed and the slot surface cleaned.

F. Patching

The patching material shall be mixed with a portable or mobile mixer. The patching
material shall be extended, by weight of the cement, with aggregate up to a maximum
extension rate as specified in the QPL, and placed according to the manufacturer’s
recommendations. The patching material shall then be consolidated using a hand-held
vibrator if recommended by the manufacturer. The surface of the patch shall be finished
flush with the surrounding concrete and cured according to manufacturer’s
recommendations, even if diamond-grinding of the concrete surface is to occur afterward.

Prior to construction, the Contractor shall produce a trial batch of the patching concrete to
a slump or consistency approved by the Engineer. The trial batch shall be proportioned
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and mixed at the maximum water/cement ratio recommended by the manufacturer and
the maximum aggregate extension rate as specified in the QPL. During construction,
patching concrete that the Engineer determines to be not uniform with the approved
slump or consistency, shall either be discharged into a separate container and hand mixed
to the specified uniform consistency or rejected and discarded at the Contractor’s
expense.

The slot walls and bottom must be dry before placement of the patching material, unless
otherwise recommended by the manufacturer.

The Department reserves the right to sample the patching material and conduct strength
testing to verify that the mixture is meeting the requirements stated below.

Age of sample Minimum strength
2 hr 2,000 psi (13.8 MPa)
4 hrs 2,500 psi (17.2 MPa)
28 days 4,500 psi (31.0 MPa)

G. Opening to Traffic

The patching material shall be cured for a minimum of four hours, or as directed by the
Engineer, before placing any vehicle loads on the repair.

MEASUREMENT

The quantity of dowel bar retrofit to be paid for will be measured as units as determined
from actual count in place.

The contract unit price paid for dowel bar retrofit shall include full compensation for
furnishing all labor, materials, tools, equipment, and incidentals, and for doing all the
work involved in placing dowel bar retrofit, complete in place, including placing test
strip, repairing any damaged or removed pavement delineation, cutting, blast cleaning,
caulking, joint filler, grout backfill, sealing transverse weakened plane joints, and
disposal of removed concrete, as shown on the plans, and as specified in the Standard
Specifications and these special provisions, and as directed by the Engineer.

PAYMENT

Payment for dowel bar retrofit includes all labor, equipment, and materials required to cut
and clean the slot, place the dowel bar, repair spalls, backfill with a concrete patching
material, and cure the patching material.
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SPECIAL SPECIFICATION
CROSS STITCHING

DESCRIPTION

This work consists of cross stitching longitudinal cracks in concrete pavement by
epoxying deformed tie bars across the pavement crack in accordance with plan details
and following requirements.

MATERIALS

Deformed tie bars: Tie bars used for cross stitching shall be epoxy coated deformed
bars.

Epoxy coating: Epoxy coating for dowel bars and tie bars shall conform to AASHTO
M284, except that the thickness of the cured coating shall be 10 +/- 2 mils.

Drills: Use a hydraulic drill with tungsten carbide bits. Control the forward and reverse
travel of the drills by mechanically applied pressure. Mount the drill on a suitable piece
of equipment such that it is quickly transported and positioned. Rest and reference the
drill rig frame on and to the pavement surface such that the drilled holes are cylindrical
and repeatable in terms of position and alignment on the surface being drilled. Handheld
drills are not permitted.

CONSTRUCTION METHODS

Angled holes shall be drilled on each side of the longitudinal crack at spacing shown on
the plans. The contractor will be required to drill shallow, vertical starter holes at each tie
bar location if the angle drill spalls the pavement surface at the start of drilling
operations.

The holes shall be blown out with compressed air and shall be dry prior to filling with
epoxy. The air compressor shall be equipped with an approved oil and water trap. Holes
shall be filled with a Type 1, Grade C epoxy system.

The color of the epoxy system shall approximate that of the concrete pavement. The
epoxy shall be mixed in accordance with the manufacturer’s recommendations and
injected into the hole using a caulking gun or other approved method. Epoxy injected
shall be sufficient to fill the void between the bar and hole as evidenced by epoxy
squeeze-out when the bar is inserted. The top of the reinforcing bar shall be below the
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pavement surface, and excess epoxy shall be removed flush with the surface of the
pavement. Epoxy shall not be applied when the ambient temperature is below 40 °F.

After the tie bars have been placed and the epoxy has cured, the random crack shall be
routed to a minimum depth of 3/4 in. (20 mm) and to a width of not less than 3/8 in. (10
mm) or more than 5/8 in. (16 mm). The crack shall be sealed with a silicone sealant and,
the sealant shall be recessed 1/4 in. (6 mm) below the pavement surface. The Engineer
may elect not to route and seal if the random crack is tight.

MEASUREMENT

Cross stitching will be measured by the number of tie bars properly installed.

PAYMENT

Include the cost of all labor, material, and equipment necessary to satisfactorily perform
the work in the unit price bid for cross stitching. No payment will be made for extra work
required to repair damage to the adjacent pavement that occurred during drilling.
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SPECIAL SPECIFICATION
FULL DEPTH REPAIR

DESCRIPTION

This Item shall govern for full depth repair of existing sections of portland cement
concrete pavement in accordance with the existing roadway section and the details shown
on the plans, and to the lines and grades established by the Engineer.

MATERIALS
(1) Concrete
Concrete shall be Class “K” unless Class “K (Modified)” is indicated on the plans.

All materials shall conform to the pertinent requirements of Item 421, “Portland Cement
Concrete,” together with the following:

The coarse aggregate shall be either Grade 2 or 3. When specified on the plans, air
entrainment will be required. An air entrained content of three (3) to six (6) percent, as
directed by the Engineer, shall be provided. The fine aggregate shall be Grade 1 with a
fineness modulus of 2.60 to 2.80. For Class “K (Modified)” concrete, the fineness
modulus range may be increased to between 2.30 and 3.10 when noted on the plans. All
admixtures used shall conform to the requirements of Item 437, “Concrete Admixtures",
except that the addition of an ASTM Type C nonchloride set-accelerating admixture may
be required at the job site when the temperature of the concrete is above 10 EC. Either
transit-mix or central-mix concrete will be permitted. If the concrete fails to reach the
required 24-hour strength, the Engineer may direct that the concrete be redesigned to
meet these requirements.

(a) Class “K” concrete shall be designed to include 24.5 pounds per cubic feet (390
kilograms per cubic meter) of Type III cement. The maximum water cement ratio
(W/C) shall not exceed 0.49. An ASTM Type A water-reducing admixture and
an ASTM Type C nonchloride set-accelerating admixture shall be used to
achieve the earliest possible concrete-setting times. The use of a set-retarding
admixture will not be permitted with Class “K” concrete. The concrete will be
designed to achieve a minimum flexural strength of 425 psi (2930 kPa) in 24
hours. Additional minimum flexural strength requirements for intermediate time
intervals may be shown on the plans.

(b) Class “K (Modified)” concrete shall be designed to include 24.5 pounds per
cubic feet (390 kilograms per cubic meter) of cement when Type I cement is
used and 21 pounds per cubic feet (335 kilograms per cubic meter) of cement
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when Type III cement is used. The maximum water cement ratio shall not exceed
0.53. An ASTM Type D water-reducing, set-retarding admixture or an ASTM
Type A water-reducing admixture will be used if directed by the Engineer. The
concrete will be designed to achieve a minimum flexural strength of 300 psi
(2070 kPa) in 24 hours.

(2) Reinforcing steel

Reinforcing steel and dowels shall be of the size and grade indicated on the plans and
shall conform to the requirements of Item 440, “Reinforcing Steel.”

(3) Stabilized base material

Stabilized base material shall conform to the material requirements of Item 276, 334, 340,
345, 350 or 421. The materials and material sources shall be approved by the Engineer.
The quality control tests required for these items may be waived by the Engineer, and the
material may be accepted by visual inspection.

(4) Epoxy
Epoxy shall conform to the requirements of Item 575, “Epoxy.”
(5) Miscellaneous materials

All other materials shall conform to the pertinent requirements of Item 360, “Concrete
Pavement.”

CONSTRUCTION METHODS

The areas to be repaired will be outlined on the slab by the Engineer. The area shown on
the plans to be repaired is for bidding purposes only. Actual dimensions of areas to be
repaired will be determined during construction by the Engineer. Patches shall be a
minimum of 6 ft (1.8 m) in length and the full lane in width. If the area to be repaired is
covered with asphaltic concrete, the asphaltic concrete shall be removed over an area
sufficient to allow for proper repair of the concrete pavement. The asphaltic concrete
removed shall remain the property of the Department and shall be stockpiled as directed
by the Engineer.

A pressure relief groove approximately 2 in. (50 mm) deep shall be sawed transversely

6 in. (150 mm) (to the inside) from the patch ends. Full-depth sawcuts shall be made
transversely along the patch ends. Unless otherwise shown on the plans, longitudinal
sawcuts shall be full depth along the patch sides. If in the opinion of the Engineer,
spalling occurs along the full depth longitudinal sawcut, the longitudinal sawcutting shall
then include a longitudinal 2 in. (50 mm) deep pressure relief groove and be performed in
the same manner as the transverse sawcutting. Additional full depth sawcuts may be
made as needed to facilitate removal of the concrete within the limits of the required full
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depth cuts. Concrete adjacent to the patch shall not be spalled or fractured by the removal
procedure.

The concrete shall be removed, taking care not to disturb the underlying pavement
support. The total lift-out method shall be used within the limits of the full depth sawcuts.

All loose subbase material shall be removed and replaced with stabilized base material as
specified in Article 361.2., and approved by the Engineer. If concrete is used to replace
loose subbase material, a bond breaker such as a polyethylene sheet shall be used at the
interface between the replaced subbase material and the new concrete pavement, or as
directed by the Engineer.

For a given patch, the Contractor shall schedule his work so that the concrete placement
will follow the full depth sawcut by no more than seven (7) days unless otherwise shown
on the plans or permitted by the Engineer.

Unless otherwise shown on the plans, dowel bars and reinforcing bars shall be replaced
with new bars of the same size, grade, and spacing. Dowel bars will be required as shown
on the plans. New reinforcing bars shall be placed and firmly supported by approved bar
chairs.

For all concrete pavements, the following procedure of reinforcement shall apply:

The longitudinal tiebars shall be reinforcing steel as detailed on the plans. The
depth of reinforcing steel into the patch area shall be 30 bar diameters. The depth
of reinforcing steel into the existing concrete shall be based on the pull-out test for
bond strength but no less than 12 in. (300 mm). The longitudinal tiebars shall be
epoxy grouted into the existing concrete.

Transverse tiebars shall be 3/4 in. (No. 6) X 2 ft (15M X 600 mm) reinforcing
steel unless otherwise shown on the plans and shall be epoxy grouted, with the
same grout as used for the longitudinal tiebars, into the existing concrete
pavement to a depth of 12 in. (300 mm). Tiebar spacing shall be as shown on the
plans. Other reinforcing steel for the repair shall match the existing reinforcing
steel unless otherwise shown on the plans.

The Contractor must demonstrate, through simulated job conditions that the bond
strength of the longitudinal and transverse tiebars (for continuity of the
reinforcing steel) shall withstand a tensile load in the field of 3/4 of the yield
strength of the tiebar by using a tension test required by ASTM E 488. This test
shall be conducted within 18 hours after grouting of the tiebar into existing
concrete. The Contractor shall demonstrate this test before patching work can
begin.

Concrete placement shall not begin in a given patch until the tiebar and dowel-bar
grout has attained sufficient strength to preclude displacement of the tiebars by
the concrete, as determined by the Engineer. Grout retention disks shall be used
when required on the plans.
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The edge of any patch that abuts a shoulder shall conform with the edge and to the
alignment and grade of the existing pavement. The Contractor will be permitted to
remove enough shoulder base and surfacing to provide room for the forms. All
shoulder material removed shall be replaced with asphaltic concrete material
conforming to the material requirements of Items 330, 334, or 340. Testing of
asphaltic concrete is waived, unless otherwise directed by the Engineer.

The requirements of Item 420, “Concrete Structures,” shall govern the mixing and
placing of the concrete. Immediately prior to placing the concrete, the subbase
and each face of existing concrete shall be wetted.

Approved hand-manipulated mechanical vibrators shall be used to ensure the
proper consolidation of the concrete. The concrete shall be screeded to the
elevation of the adjacent concrete pavement and checked with a straightedge to
ensure that the riding surface will be satisfactory. The concrete shall be given a
broom finish as directed by the Engineer, unless otherwise shown on the plans.

If the repaired area had been covered with asphaltic concrete, the repaired area
shall be overlaid with asphaltic concrete material conforming to the material
requirements of Item 330, 332, 334, or 340, unless otherwise shown on the plans.
The asphaltic concrete overlay shall not be placed until the repaired area has
attained the required flexural strength for opening to traffic. Testing asphaltic
concrete is waived, unless otherwise directed by the Engineer.

The concrete shall be cured in accordance with Article 360.11.(1), (3) and (4).
Membrane or asphalt curing shall be used for the curing of the repaired area. The
curing period shall extend only until the repaired area is opened to traffic.

The repaired area may be opened to traffic when the concrete has attained a
flexural strength of 255 psi (1760 kPa). All test specimens representing tests for
opening to traffic shall be cured using the same methods and under the same
conditions as the repaired area.

Modifications to the specified construction methods, which are requested by the
Contractor, must be submitted to the Engineer in writing for his approval.

MEASUREMENT

This Item will be measured by the square ft (m) of surface area, except for areas that

require repair, which were damaged by the negligence of the Contractor.

PAYMENT

The work performed and the materials furnished in accordance with this Item and

measured as provided under “MEASUREMENT” will be paid for at the unit price bid for
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“Repairing Existing Concrete Pavement,” of the nominal depth specified. This price shall
be full compensation for sawing and breaking the existing pavement structure; for the
removal, loading, hauling, and disposal of the broken concrete or loose subbase; for
furnishing all materials; for all reinforcing steel; for all curing; for all asphaltic concrete
for restoring shoulders and overlaying the repaired area; for subbase patching material;
and for all manipulations, labor, equipment, tools, and incidentals necessary to complete
the work.
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