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SECTION 32 01 29.61

PARTI AL DEPTH PATCHI NG OF RI G D PAVI NG
05/17
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NOTE: This gui de specification covers the
requirenents for partial depth patching of spalled
concrete and popout areas of rigid paving. The work
i nvol ves renoval of spalled concrete, preparing the
area to be repaired, and placing, finishing, and
curing (as needed) the repair material. It is
enphasi zed that this specification is for
rehabilitation applications only and is not to be
used wi th new construction.

Adhere to UFC 1-300-02 Unified Facilities CGuide
Speci fications (UFGS) Fornmat Standard when editing
this gui de specification or preparing new project
specification sections. Edit this guide
specification for project specific requirenents by
addi ng, deleting, or revising text. For bracketed
items, choose applicable iten(s) or insert
appropriate information.

Remove information and requirenents not required in
respective project, whether or not brackets are
present.

Conment s, suggestions and reconmended changes for
this gui de specification are wel cone and shoul d be
submitted as a Criteria Change Request (CCR.

*% *% *% *% *% *% *% *% *% *% *% *% *%%

PART 1 GENERAL
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NOTE: This specification is not intended for repair
of heat resistant concrete pavenments. See second
note in paragraph entitled "Cenent."

For details, drawings and illustrations related to

partial depth patching, refer to UFC 3-270-03,
"Concrete Crack and Partial -Depth Spall Repair" for
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drawi ngs, details and illustrations, at

http: //ww. wbdg. or g/ ccb/ DODY UFC/ uf c_3_270_3. pdf and

UFC 3-270-01, "Asphalt and Concrete Pavemrent

Mai nt enance and Repair". To downl oad UFGS graphics

related to this section, go to
http://www.whdg.org/ffc/dod/unified-facilities-guide-specifications-ufgs/forms-graphics-tables

*% *% *% *% *% *% *% *% *% *% *%%
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NOTE: For full-depth repairs of PCC pavenents for
roads and streets only, use Section 32 13 13.06
PORTLAND CEMENT CONCRETE PAVEMENT FOR ROADS AND SI TE
FACILITIES. For full-depth patches or slab renoval
and replacenent of airfield pavenments, use Section
32 13 14.13 CONCRETE PAVI NG FOR Al RFlI ELDS AND OTHER
HEAVY DUTY PAVEMENTS.

kkkkkkkkkkkkkkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkhhhhhkhkkkkkkkkkk

NOTE: As a mininum show the follow ng information
on the draw ngs:

1. Plans showing |ayout and identification of each
affected joint and joint type. |nclude
identification of joints with dowels and with
tie-bars. Identify pavenents or slabs that are
reinforced and the reinforcenent. Include |ocation
of each random crack where spall repairs are needed.

Spalling along a longitudinal joint in ol der
concrete pavenments may be a result of a broken
keyway. Details for repairing broken keyways shoul d
be included in the project plans. Repair of broken
keyways using the full-depth repair technique should
be consi dered.

2. Show approxi mate | ocation, length and wi dth of
each spall and location and size (usually average

di anmeter) of popouts to be repaired. Dinensions of
spal | s and popouts need not be to scale. ldentify
by | egend and synbol whether spall repair needed is
approxi mately rectangul ar or circular or pentagona
(triangul ar spall). Specifically detail any special
or unusual shapes or partial depth repairs.

3. If required spall repairs are extensive, provide
a schedul e showi ng scope of work and quantities for
bid purposes in addition to the |ocation plans.
Identify feature areas where spalls or groups of
spalls are |located, area of spall repairs in square
nmeter square feet, |ocation and nunber or area of
popouts, and other PCC pavenent repairs which nmay be
a part of the contract.

4. Provide details of spall and popout repairs.

Refer to UFC 3-270-01 and UFC 3-270-03 for suggested
details to be included on project drawi ngs. Ensure
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that these drawi ngs include the required 50 mm 2 i nch

nm ni mum hori zontal beyond the unsound spall ed areas
in the length and wi dth di mensi ons shown for each
spall repair area

5. In conducting field surveys to |locate and size
spal | s needi ng repair, each suspect area nust be
sounded to determ ne extent of damage. Sounding may
be done with a steel hanmmer, steel rod, or other

sui table neans for |ocating unsound areas that

exhi bit hollow sound, and indicator of potentially
del am nated concrete that nmay devel op into a spall

It is not unusual for delam nation in a spall area
to extend well beyond that visually obvious. Each
exi sting partial depth patch should al so be sounded
to determnmine the performance of the patch. |If

soundi ngs indicated that existing patches may be
unsound, these patches should be included in the new
pat chi ng program

6. Indicate the nmaxi mumallowable time to return
the repair area to aircraft/vehicle traffic. The
paverment repair material that is required for the
repairs may be dictated by the naxi mum al | owabl e
time to return the repair area to aircraft/vehicle
traffic. M xes based on the use of a standard Type
I, Il or V cenent can be used when the time required
to return the area to traffic is in excess of 3
days. M xes based on the use of standard Type ||
cenent can be used when the tine required to return
the area to traffic is in excess of 24 hours. M xes
which utilize blends of adm xture in conjunction

wi th standard cenent types to further accelerate
strength gains can be used when the tine required to
return the area to traffic is in excess of 4 hours;
however, these blends are very sensitive to the

m Xxi ng proportions and deviation as snmall as 5
percent can lead to a 6 to 8 hour increase in the
cure tines. Wen the time required to return the
area to traffic is less than 4 hours use of
proprietary or nmagnesi um phosphate repair materials
is required. |In general, repairs using nmaterial
designed for traffic after short curing periods have
shorter life spans.

kkkkkkkkkkkkkkkkkkkkkkkkkkhhkhkkkkkkkkkkkkhkhhkkkkkkkkkkkkkkhkhkhkhkhkkkkkkkkkkk

1.1 UNI T PRI CES

NOTE: When lunp sum paynent is used, delete this
paragraph . |If patching is a separate pay item
revi se the paragraph accordingly.

*% *% *% *% *% *% *% *%%

1.1.1 Measurement
The quantity of concrete and proprietary repair products to be paid for is

the nunber of [cubic neters feet][ kgs I bs] placed in the conpleted and
accepted patched areas.

SECTION 32 01 29.61 Page 6



1

1

1.2 Payment

The quantity of concrete and proprietary repair products, neasured as
specified, is paid for at the contract unit price. The unit price includes
full conpensation for furnishing |abor; materials; and for perform ng work
i nvol ved in patching the pavenents as specified.

2 REFERENCES

NOTE: This paragraph is used to list the
publications cited in the text of the guide
specification. The publications are referred to in
the text by basic designation only and listed in
thi s paragraph by organi zati on, designation, date,
and title.

Use the Reference Wzard' s Check Reference feature
when you add a Reference ldentifier (RI D) outside of
the Section's Reference Article to automatically

pl ace the reference in the Reference Article. Also
use the Reference Wzard' s Check Reference feature
to update the issue dates.

Ref erences not used in the text will automatically
be deleted fromthis section of the project

speci fication when you choose to reconcile
references in the publish print process.

*% *% *% *% *% *% *% *% *% *% *% *% *%%

The publications listed below forma part of this specification to the
extent referenced. The publications are referred to within the text by the
basi ¢ designation only.

AVERI CAN ASSOCI ATI ON OF STATE HI GHWAY AND TRANSPORTATI ON OFFI Cl ALS
(AASHTO)

AASHTO SDDP- 1- OL (2003) Shop Detail Drawi ng Presentation
Guidelines

ASTM | NTERNATI ONAL ( ASTM

ASTM C1260 (2014) Standard Test Method for Potential
Al kali Reactivity of Aggregates
(Mortar-Bar Method)

ASTM C131/ C131M (2014) Standard Test Method for Resistance
to Degradation of Snall-Size Coarse
Aggregate by Abrasion and Inpact in the
Los Angel es Machi ne

ASTM C136/ C136M (2014) Standard Test Method for Sieve
Anal ysis of Fine and Coarse Aggregates

ASTM C143/ C143M (2015) Standard Test Method for Slump of
Hydraul i c- Cenment Concrete

ASTM C150/ C150M (2018) Standard Specification for Portland
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ASTM C1581/ C1581M

ASTM C1602/ C1602M

ASTM C192/ C192M

ASTM C231/ C231M

ASTM C260/ C260M

ASTM C267

ASTM C309

ASTM C31/ C31M

ASTM C33/ C33M

ASTM C39/ C39M

ASTM C469/ C469M

ASTM C494/ C494M

ASTM C531

ASTM C579

ASTM C580

Cement

(2018) Standard Test Method for

Det erm ni ng Age at Cracking and | nduced
Tensil e Stress Characteristics of Mrtar
and Concrete under Restrained Shrinkage

(2012) Standard Specification for M xing
Water Used in Production of Hydraulic
Cement Concrete

(2016a) Standard Practice for Mking and
Curing Concrete Test Specinens in the
Laboratory

(2017a) Standard Test Method for Air
Content of Freshly M xed Concrete by the
Pressure Met hod

(2010a; R 2016) Standard Specification for
Air-Entraining Adnmi xtures for Concrete

(2001; R 2012) Chenical Resistance of
Mortars, Grouts, and Mnolithic Surfacings
and Pol yner Concretes

(2011) Standard Specification for Liquid
Menbr ane- For mi ng Conpounds for Curing
Concrete

(2018b) Standard Practice for Mking and
Curing Concrete Test Specinens in the Field

(2018) Standard Specification for Concrete
Aggregates

(2018) Standard Test Method for
Conpressive Strength of Cylindrical
Concrete Speci nens

(2014) Static Mdulus of Elasticity and
Poi sson's Ratio of Concrete in Conpression

(2017) Standard Specification for Chenical
Admi xtures for Concrete

(2018) Standard Test Method for Linear
Shri nkage and Coefficient of Thernal
Expansi on of Chenical - Resi stant Mortars,
G outs, and Mnolithic Surfacings, and
Pol ynmer Concretes

(2018) Standard Test Methods for
Conpressive Strength of Chem cal - Resi st ant
Mortars, Grouts, Monolithic Surfacings,
and Pol yrmer Concretes

(2018) Standard Test Method for Fl exural
Strength and Modul us of Elasticity of
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1.

ASTM C617/ C617M

ASTM C666/ C666M

ASTM C685/ C685M

ASTM C881/ C881M

ASTM C882/ C882M

ASTM C884/ C884M

ASTM C94/ C94M

ASTM D1751

ASTM D1752

ASTM D5023

ASTM D75/ D75M

Chem cal - Resi stant Mortars, Gouts,
Monol it hic Surfacings, and Pol ymer
Concretes

(2015) Standard Practice for Capping
Cylindrical Concrete Speci nens

(2015) Resistance of Concrete to Rapid
Freezi ng and Thawi ng

(2017) Standard Specification for Concrete
Made by Vol unetric Batching and Conti nuous
Mixing

(2015) Standard Specification for
Epoxy- Resi n- Base Bondi ng Systens for
Concrete

(2013a) Bond Strength of Epoxy-Resin
Systens Used with Concrete by Slant Shear

(2016) Standard Test Method for Thernal
Conpatibility between Concrete and
Epoxy- Resi n Overl ay

(2017a) Standard Specification for
Ready- M xed Concrete

(2004; E 2013; R 2013) Standard
Specification for Preformed Expansion
Joint Filler for Concrete Paving and
Structural Construction (Nonextruding and
Resi |l i ent Bitun nous Types)

(2018) Standard Specification for

Pref ormed Sponge Rubber, Cork and Recycl ed
PVC Expansion Joint Fillers for Concrete
Pavi ng and Structural Construction

(2015) Standard Test Method for Plastics:
Dynami ¢ Mechani cal Properties: In Flexure
(Thr ee- Poi nt Bendi ng)

(2014) Standard Practice for Sanpling
Aggregates

U S. ARMY CORPS OF ENG NEERS ( USACE)

CCE CRD-C 300

(1990) Specifications for Menbrane-Form ng
Conpounds for Curing Concrete

U. S. NATI ONAL ARCHI VES AND RECORDS ADM NI STRATI ON ( NARA)

29 CFR 1910

3 SUBMITTALS

Cccupational Safety and Health Standards

*kkkkkkkkkkkhkkkkkkkkkkk

NOTE:

kkkkkkkkkkkkkkkkkkkk

Revi ew subnittal description (SD) definitions
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in Section 01 33 00 SUBM TTAL PROCEDURES and edit
the following list to reflect only the subnmittals
required for the project.

The Guide Specification technical editors have
designated those itens that require Government
approval, due to their conplexity or criticality,
with a "G" GCenerally, other submittal itenms can be
reviewed by the Contractor's Quality Control

System Only add a “G to an item if the subnittal
is sufficiently inmportant or conplex in context of

t he project.

For subnmittals requiring Government approval on Arny
projects, a code of up to three characters within
the subnmittal tags nmay be used following the "G'
designation to indicate the approving authority.
Codes for Arny projects using the Resident
Managenment System (RMB) are: "AE" for
Architect-Engineer; "DO' for District Ofice

(Engi neering Division or other organization in the
District OOfice); "AO" for Area Ofice; "RO for
Resident O fice; and "PO' for Project Ofice. Codes
following the "G' typically are not used for Navy,
Air Force, and NASA projects.

The "S" following a submittal itemindicates that
the submittal is required for the Sustainability
eNot ebook to fulfill federally mandat ed sustai nabl e
requirenents in accordance with Section 01 33 29
SUSTAI NABI LI TY REPORTING. Locate the "S" submittal
under the SD nunber that best describes the
submttal item

Choose the first bracketed itemfor Navy, Air Force
and NASA projects, or choose the second bracketed
itemfor Arnmy projects.

*kkkkkkkkkkkkkkkkkkkkkkkkkhkhhhhkkkkk kkkkkkkkkkkkkkkkkkkkkkhkhkhkkkkkxk

Gover nnent approval

is required for subnmittals with a "G' designati on;

submittals not having a "G' designation are for [Contractor Quality Control
approval .] [information only. Wen used, a designation followi ng the "G
designation identifies the office that will review the submittal for the
Government.] Submittals with an "S" are for inclusion in the

Sustai nability eNotebook, in conformance to Section 01 33 29 SUSTAI NABI LI TY
REPORTI NG. Submit the following in accordance with Section 01 33 00

SUBM TTAL PROCEDURES:

SD- 02 Shop Drawi ngs

[ Shop Drawi ngs;

SD- 03 Product

Concrete Mx Design; ([, [

Dat a

., [—_11]

1]

Rigid Proprietary Repair Products; ¢, | 11

Pol ymeric Proprietary Repair Products; C[, |

1]

Pi gnent ed Li qui d Menbrane- Forni ng Conpound; C[, | 11
Aggregate Service Record
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1.

1.

SD- 04 Sanpl es

Absorbent Curing Material; ¢, [___ 11
Joint Filler; ¢, [ 11
Joint Sealant; ¢, [ 1]

SD- 05 Design Data
Concrete Mx Design; ¢, [___ 1]
SD-06 Test Reports

Laboratory Test Results

Aggregate G adation

Cement

Concrete Slunp

Concrete Air Content

Concrete Conpressive Strength (cylinder)

M xer Calibration and Efficiency

Concrete Unifornity

Bond Strength

Pol yneric Proprietary Repair Products; C[, | 1]

SD-07 Certificates

Cement

Aggregate

Admixtures

Absor bent curing nateri al

Pi gnent ed Li qui d Menbrane- Form ng Conpound

Joint Filler
Joi nt Seal ant

4 QUALI TY ASSURANCE

*kkkkkkkkkkkkkkkkkkkkkkkkkkhhkhkkkkkkkkkkkkhkhhkhkkkkkkkkkkkhkhhkhhkkkkkkkkkkik

NOTE: Cuidance for preparation of criteria to be
used in inspection of |aboratory facilities is
contai ned in ASTM E329.

*% *% *% *% *% *% *% *% *% *% *% *% *%%

4.1 Preconstruction Testing OF Materials

Submit proposed concrete mx design at least [30] [__ ] days prior to

pl acement. Provide m x design evaluation and certification by a Governnent
approved engi neering testing |aboratory, and indicate the weight of each
ingredient of the m xture, aggregate gradation, slunp, air content,

wat er-cenment ratio, time of trafficking and 3-day and 28-day conpressive
strength test results. Include a conplete list of materials including

adm xtures and applicable reference specifications. Place no concrete
prior to Governnent approval of the proposed m x design. No deviation from
the approved mix design is permtted without prior Contracting Oficer
approval.

Wthin 24 hours of physical conpletion of |aboratory testing, submt copies
of laboratory test results for Contracting Oficer approval.

SECTION 32 01 29.61 Page 11



1.4.1.1 Cement
Test cement as prescribed in the referenced specification under which it is
furni shed. Cenent nay be accepted on the basis of mll tests and the
manuf acturer's certification of conpliance with the specification

1.4.1.2 Aggregate

Take aggregate gradation sanples for |aboratory testing in conformance with
ASTM D75/ D75M.

1.4.1.3 Proprietary Repair Products
At | east 30 days before the repair material is used, submit certified
copies of test results for the specific lots or batches to be used on the
project, not nore than 6 nonths old prior to use in the work.

Manufacturer's certifications nmay be submtted rather than | aboratory test

results for proprietary repair products. Include in the submttals details
for substrate preparation, mnixing, placing, finishing, curing and testing
of the material, as applicable. [Include a nininmumof three case histories

docunenting the use of the product in a simlar freeze-thaw environment and
pavenent condition. Certify conpliance with the appropriate specification
referenced herein. Place no materials wthout prior approval fromthe
Contracting Oficer.

1.4.2 Equi prent; Approval, Mintenance, and Safety

Provi de and use only dependabl e and wel|l maintained equi pnent that is
appropriate to acconplish the work specified. Allow sufficient tine for
assenbly of equi pnent requiring such at the work site to pernit thorough
i nspection, calibration of weighing and nmeasuring devi ces, adjustment of
parts, and the naking of any repairs that may be required prior to the
start of work.

a. Subnmit volunetric mxer calibration and efficiency test results in
accordance with the requirenents of ASTM C685/ C685N within 6 nonths of
concrete placenent. |f applicable, subnmit concrete uniformty test
data for the first load of the ready-m xed concrete to be used as the
repair material.

b. Provide Safety Data Sheets (SDS) and Personal Protection Equi prent
(PPE) per 29 CFR 1910.

1.4.3 Shop Detail Draw ngs

*% *% *% *% *% *% *% *% *% *% *% *% *%%

NOTE: Delete this paragraph if the project scope
does not require detail ed shop drawi ngs and stagi ng
pl ans fromthe Contractor.

kkkkkkkkkkkkkkkkkkkkkkkkkhkhhkkkkkkkkkkkkkkkhhkhkkkkkkkkkkkkhkhhkhhkkkkkkkkkkk

Subnmit detail ed Shop Draw ngs confornming to AASHTO SDDP- 1- OL.
1.5 DELI VERY, STORAGE, AND HANDLI NG
1.5.1 Cement

Deliver cenent in bulk or in suitable bags used for packagi ng cenents and
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store in a manner to prevent absorption of noisture.
.5.2 Aggregate

Deliver, handle, and store aggregates in a nmanner to avoi d breakage,
segregation, inter-mngling or contam nation by foreign materials.

.5.3 G her Materials

Del i ver epoxy-resin, chemnical adm xtures and proprietary repair products to
the site in such manner as to avoid danmage or |oss. Provide storage areas
in a window ess and weat herproof, but ventilated, insulated nonconbustible
buil ding, with provision nearby for conditioning the material to 20 to 30
degrees C 70 to 85 degrees F for a period of 48 hours prior to use. Keep
the anmbient tenperature in the storage area no higher than 40 degrees C 100
degrees F.

. 6 Project/Site Conditions

Do not place concrete or other repair products when weat her conditions
detrinmentally affect the quality of the finished product. Do not place
concrete when the air tenperature is below 5 degrees C 40 degrees F in the
shade. When air tenperature is likely to exceed 35 degrees C 90 degrees F,
provi de concrete having a tenperature not exceeding 35 degrees C 90 degrees
F when deposited. Keep the surface of placed concrete danp with a water
fog until the approved curing nmediumis applied. Take similar precautions
for placing other repair products, as directed by the product vendor's
instructions. Do not place concrete or other repair products if the

weat her forecast indicates that the air tenperature is expected to drop

bel ow 5 degrees C 40 degrees F over the next 7 days.

PART 2 PRODUCTS

21 MATERIALS

1.1 Coar se Aggregate

2.1.1.1 Composition

Provi de coarse aggregate consisting of gravel, crushed gravel, crushed
stone, or a conbination thereof.

2.1.1.2 Quality

kkkkkkkkkkkkkkkkkkkkkkkkkkhhkhkkkkkkkkkkkkhkhhkkkkkkkkkkkkkkhkhkhkhkhkkkkkkkkkkk

NOTE: Do not allow types of aggregate at |ocations
where they have an unsatisfactory perfornmance
record. Specify aggregate to be washed in areas
wher e del eterious substances are present and

unsati sfactory performance has been observed.

If concrete is used for the repair, the concrete
aggregates should be simlar to aggregates in

exi sting concrete pavenent to ensure that there is
thermal conpatibility between the aggregate in the
exi sting concrete pavenent and the aggregate in the
repair concrete

*kkkkkkkkkkkkkkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkkhhkhkkkkkkkkkkkkhkhkhkhkhkkkkkkkkkk
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Provi de aggregate , as delivered to the m xers, consisting of clean, hard,
unweat hered, and uncoated particles. Renpbve dust and other coatings from
the coarse aggregate by adequate washing. Meet the requirements of

ASTM C33/C33N, C ass 5S. Provide aggregates with an abrasion | oss, when
tested in accordance with ASTM C131/ C131N, not exceedi ng 40 percent; the
maxi mum al | owabl e percentage for clay lunps and friable particles is [1.5]
_____ ] percent. Provide docunentation of aggregate confornming to ASTM

[
C136/C136M.
2.1.1.3 Particl e Shape

Provi de spherical or cubical shaped coarse aggregate particles. Renove all
course aggregates with the |argest dinension that is equal to or |arger
than three tinmes the small est di nension

2.1.1. 4 Gradation

*% *% *% *% *% *% *% *% *% *% *% *% *%%

NOTE: The spall repair depth should be a ninimum of
50 mMm 2 inches. The 13 nm 1/2 inch maxi mum nomi na
size for coarse aggregate specified belowis

suitable for 50 mMmm 2 inches deep spall repair areas.

*% *% *% *% *% *% *% *% *% *% *% *%%

The nmaxi mum nom nal size of the coarse aggregate is 13 nmm 1/2 inch
Provi de wel|l graded coarse aggregate conforming to gradation size 7 in
Table 3 of ASTM C33/C33N when tested in accordance with ASTM C136/ C136N as

delivered to the batching hoppers.

2.1.1.5 Al kali Silica Reactivity

*kkkkkkkkkkkkkkkkkkkkkkkkkkhhhhkkkkkkkkkkkkkhhkhkkkkkkkkkkkkhkhkhkhhkkkkkkkkkkk

NOTE: For small quantity patching projects, include
the first paragraph and require the use of
non-reactive aggregate.

For large quantity patching projects, include
reference to Section 32 13 14.13 CONCRETE PAVI NG FOR
Al RFI ELDS AND OTHER HEAVY DUTY PAVEMENTS MORE THAN
10, 000 CUBI C YARDSand incl ude the second paragraph
cross-referencing ASR eval uation and mtigation
testing.

kkkkkkkkkkkkkkkkkkkkkkkkkkhhkkhkkkkkkkkkkkkhkhhkhkhkkkkkkkkkk
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[ Eval uate and test coarse aggregate, to be used in all concrete, for
alkali-silica reactivity in accordance with ASTM C1260. Provi de aggregate
with a neasured expansi on not exceeding 0.08 percent at 28 days when
tested. Aggregates with test data indicating an expansi on greater than
0.08 percent will be rejected.]

[ Eval uate coarse aggregate in accordance with Section 32 13 14.13,
paragraph: Alkali-Silica Reactivity, with nmitigation of reactive aggregate
in accordance with the referenced paragraph.]

For proprietary repair products, provide docunentation fromthe supplier

that the repair product conbination with the aggregates selected will not
exhibit alkali-silica reactivity.
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2.1.2 Fi ne Aggregate

2.1.2.1 Composition
Provide fine aggregate consisting of either natural sand, nmanufactured
sand, or a conbination of natural and nanufactured sand, and conposed of
clean, hard, durable particles; confornming to Table 2 of ASTM C33/ C33M.

2.1.2.2 Particl e Shape

Ensure particles of the fine aggregate are generally spherical or cubica
i n shape.

2.1.2.3 Grading
Provide fine aggregate as delivered to the mixer confornmng to the
gradation in Table 1 of ASTM C33/C33N when tested in accordance with
ASTM C136/ C136M.
In addition, provide fine aggregate, as delivered to the mxer, with a
fi neness nmodul us of not |ess than 2.40 nor nore than 2.90, when cal cul ated
in accordance with ASTM C136/ C136M.
2.1.2.4 Al kali Silica Reactivity
Eval uate and test fine aggregate to be used in all concrete for
al kali-silica reactivity in accordance w th Paragraph ALKALI SILICA
REACTIVITY.
2.1.3 Admixtures
2.1.3.1 Ai r-Entrai ning Admi xtures
Provi de air-entraining adni xtures conform ng to ASTM C260/ C260M.
2.1.3.2 Chemi cal Adm xtures

ASTM C494/ C494N. \Where not shown or specified, the use of adnmixtures is
subject to witten approval of the Contracting O ficer

2.1. 4 Cement
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NOTE: Specify type of portland cement to suit

proj ect requirenent and | ocation. Specify Type II
cenent only when pavenents are expected to be
returned to active service in excess of 24 hours and
| ess than 3 cal endar days. Specify type of cenent,
including lowalkali, to suit |local aggregate

condi tions. Types of cements other than those
bracketed nay be specified provided the designer
knows that they have a satisfactory service record
in partial depth repairs.

kkkkkkkkkkkkkkkkkkkkkkkkkhkhhkkkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkhkhhkhhkkkkkkkkkkk
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NOTE: |In addition to portland cenent, there are
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many types of cenments, polyners, blends and

nodi fications thereto, and other cenentitious
material s available for patching PCC. Some have
performed very well in sone cases but failed in
others. Many are unusually sensitive to noisture,
tenperature conditions, mxing criteria, curing
techni ques, quality of worknanship, or other
critical processes. Sone are suitable for use
during cold weather. Many will develop a |evel of
strength in excess of that needed for patching PCC
pavenents. Many are not as durable as PCC. Sone
have been introduced fairly recently and do not have
a long term performance record. For patching PCC,
nost are |ess conpatible, and nore expensive than
portland cement. Use of any of these materials will
depend on the know edge of the design engi neer as
wel | as project requirenments and nmay necessitate
significant nodifications to this guide
specification and attached details.
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Provi de portland cement conforming to ASTM C150/ C150V, Type [ ].

Provide low al kali cenent if the proposed fine or coarse aggregate are
found to have greater than 0.08 percent expansi on when tested in accordance
with  ASTM C1260, as per paragraph: Alkali Silica Reactivity.

2.1.4.1 Portl and Cement ConcreteM x Design

*% *% *% *% *% *% *% *% *% *% *% *% *%%

NOTE: The required tinme for strength gain and
conpressive tests needs to be adjusted based on the
maxi mumtime available to return traffic to the
repaired pavenment. Pavenent materials nust reach
the minimumrequired strength requirenents wthin
the tine available to return traffic to the repaired
pavenment. Retain the bracketed tinme of testing,
based on the Iength of tine fromfinishing the

pl acement, not to the initial set of the concrete,
that best represents the tine avail able before
returning the area to traffic. The nmaxi muminterval
for required conpressive strength and testing is 3
days.

The m ni mum al | owabl e conpressive strength at the
time of trafficking is 17.5 MPa 2,500 psi for roads,
streets and parking areas and 20.7 MPa 3,000 psi for
airfield pavenents.

Alist of materials that can neet the 2 hour cure

time to return to traffic can be found on the

approved material list on the Pavenent Repair

Material Certification Programweb page at
Blockedhttps://transportation.erdc.dren.mil/cacsites/TriService/pavement_repair.aspx

Del ete the bracketed portion of the second paragraph
for patching airfield pavenments.

kkkkkkkkkkkkkkkkkkkkkkkkkhkhhkkkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkhkhhkhhkkkkkkkkkkk

Design the concrete mixture to produce a m ni mum conpressive strength of
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[17.5] [20.7] [____ ] MPa [2,500] [3,000] [___] psi at [2] [4] [24] [72]
[__ ] hrs fromthe time the material is screeded and finished in the repair
area and a m ni mum conpressive strength of [31] [35] MPa [4,500] [5,000] ps
at 28 days of age, determined in conformance with ASTM C39/ C39VN and

ASTM C192/ C192NV, using standard 150 by 300 mm 6 by 12 inch cylinder

speci nens; and providing an air content by volune of [5] [6] [__ ]
percent, plus or mnus 1.5 percent, based on neasurenents nmade on concrete
i medi ately after discharge fromthe mixer in conformance with

ASTM C231/ C231N

The al |l owabl e range of slunp is 13 to 50 M 1/2 to 2 inches when tested in
accordance with ASTM C143/ C143lN [except that maxi num sl unp nmay be increased
to 100 mMm 4 i nches when the Contractor has included an approved

wat er -reduci ng, md range, adm xture conform ng to ASTM C494/ C494N in the
m x design]. To mininize drying shrinkage, the maxi mum water-cenent ratio
by weight is linmted to 0.45.

2.1.5 Curing Materials

kkkkkkkkkkkkkkkkkkkkkkkkkkhhkkkkhkkkkkkkkkkhkhhkhkkkkkkkkkkkkhkhhkhhkkkkkkkkkkk

NOTE: Use of curing naterial and curing type is
dependent on the specific repair product used.
Concrete and cenentitious repair products nust be
cured using pignented |iquid nmenbrane curing
conpound typically used for curing conventionally
pl aced concrete pavenent.

Pol ynmer (epoxy) repair products will need to be
cured as per the product vendor's instructions.

When time is critical and the curing tine for
concrete or cenentitious repair material is not
acceptabl e, specify use of rapid setting proprietary
repair materials.

*% *% *% *% *% *% *% *% *% *% *% *% *%%

2.1.5.1 Pi gnent ed Li qui d Menbrane- Form ng Conpound
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NOTE: Delete reference to ASTM C309 when repairing
airfield pavenents. ASTM C309 may only be specified
for repair of roads, streets, and parking areas only.

*% *% *% *% *% *% *% *% *% *% *% *% *%%

Provi de pignmented |iquid nmenbrane-forning conpound conformng to
COE CRD-C 300 [or ASTM C309].

2.1.6 Bonding-Agents
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NOTE: Bondi ng agents should be used only for
proprietary repair materials that require their
use. Use only bondi ng agents reconmended by the
manuf acturer of the repair material. For concrete
and cenentitious repair materials, a saturated
surface dry or danp contact area is sufficient and
easi er to nanage under a range of anbient
conditions. A grout scrub may be used on projects
with slow setting materials placed in repair areas
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with irregul ar surfaces.
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2.1.6.1 Epoxy-Resin

Provi de two conponent epoxy-resin nmaterial fornulated to neet the

requi renents of ASTM C881/C881N, Type Ill, grade and class as approved, for
use in bond coat applications and as a conponent of epoxy-resin concrete or
mortar.

M x epoxy-resin grout conponents in the proportions recommended by the
manuf acturer. Condition the conponents to 20 to 30 degrees C 70 to 85
degrees F for 48 hours prior to mxing. Mx the two epoxy conponents with
a power-driven, explosion-proof stirring device in a netal or polyethylene
cont ai ner having a hem spherical bottom Add the curing-agent conponent
gradually to the epoxy-resin conmponent with constant stirring until a

uni formm xture is obtained. Stir such that the amount of entrained air is
a m ni mum

2.1.7 Joi nt Seal ant

Provide joint sealant as [indicated on the drawings.] [as specified in
Section 32 01 19.61 RESEALING OF JONTS IN RIA D PAVING ]

2.1.8 Joint Filler

Provide joint filler material conforming to ASTM D1751 or ASTM D1752, Type
I1[ or 100 percent recycled material neeting ASTM D1752, subparagraphs 5.1
to 5.4].

2.1.9 Water

Test water that is not approved by Public Health authorities for domestic
consunption in accordance wi th ASTM C1602/ C1602V and only use water that
meets the acceptance criteria of Table 1 or 2 of ASTM C1602/ C1602N or
provi de docunentation that the water does neet the acceptance criteria of
Tabl e 2 of ASTM C1602/ C1602M.

2.1.10 Ri gi dProprietary Repair Products

*% *% *% *% *% *% *% *% *% *% *% *% *%%

NOTE: The required tinme for strength gain and
conpressive tests needs to be adjusted based on the
maxi mumtine available to return traffic to the
repaired pavenment. Pavenent materials nust reach
the minimumrequired strength requirenents w thin
the tine available to return traffic to the repaired
pavenment. Retain the bracketed tinme of testing,
based on the length of time fromfinishing, not the
initial set of the concrete, that best represents
the tine available before returning the area to
traffic. The maxi muminterval for required
conpressive and bond strength and testing is 3 days.

*% *% *% *% *% *% *% *% *% *% *% *% *%%

Arigid proprietary repair product is defined as a rigid material inits
hardened state with an el astic nodul us greater than 6,900 MPa 1, 000, 000 psi
For partial depth repairs do not extend the product with aggregates that
are or can be retained on a 19 mm 3/4 inch sieve. Test the product in
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accordance with the following test series. Replicate each test on three
speci mens. Report all three results for each test and use the average
val ue for conparison with the specification requirenents. Report the
curing conditions for each test type.

.1.10.1 Conpressive Strength
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NOTE: The nini mum al | owabl e conpressive strength at
the tinme of trafficking is 17.5 MPa 2,500 psi for
roads, streets and parking areas and 20.7 MPa 3, 000
psi for airfield pavenents.

*% *% *% *% *% *% *% *% *% *% *% *% *%%

Cast 75 by 150 nm 3 by 6 inch cylinder specinens in accordance with

ASTM C192/ C192N and test in accordance with ASTM C39/ C39V, using bonded or
unbonded caps, after [2] [4] [24] [72] [___] hours and 3 day curing

period. Use only materials with a mninum conpressive strength of [17.5]
[20.7] MPa [2,500] [3,000] psi at the tinme traffic is returned to the repair.

.1.10.2 Bond Strength

Cast 75 by 150 nm 3 by 6 inch cylinder specinens and test in accordance

with  ASTM C882/ C882N. Cast the candidate material agai nst a 30-degree
wedge specinen consisting of the candidate material itself or an ordinary
portland cenment mixture. Test specinens, using bonded caps, after 1 day
curing period. For a bond consisting of the candidate material bonded to
OPC nortar, a mninmum bond strength of 5,800 kPa 850 psi is required at 1
day of age. For a bond consisting of the candidate material bonded to
itself, a mnimmbond strength of 6,900 kPa 1,000 psi is required at 1 day
of age.

.1.10.3 Modul us of Elasticity

Cast 150 by 300 mm 6 by 12 inch cylinder specinens in accordance with
ASTM C192/ C192N and test in accordance with ASTM C469/ C469N, using bonded
caps, after 3 day curing period. A maxi mum chord nodul us of elasticity of
27,600 MPa 4,000,000 psi is required at 3 days of age.

.1.10.4 Coefficient of Thermal Expansion

Cast 25 by 25 by 250 mm 1 by 1 by 10-inches prismatic bar speci nens and
test in accordance with ASTM C531, after 3 days curing period. Use repair

product with a coefficient not exceeding 11.6 by 10°% mm per nmm per degree C

7 by 10 inch per inch per degree F at 3 days of age. Also, determine
the coefficient of thermal expansion of the existing pavenent concrete by
testing a core or by estinmating based on naterial conposition. Use a
repair product with a coefficient of expansion within 20 percent of the
coefficient of the existing pavenent concrete.

.1.10.5 Shri nkage Potenti al

Cast 330 mm|.D. by 406 nm O D. by 150 nm 13 inch I.D. by 16 inch OD. by 6
inch tall restrained toroidal specinens and test in accordance with

ASTM C1581/ C1581N. Start neasuring strain after conpletion of casting.

Use repair products with shrinkage not exceeding 40 mcrostrain is required
at 14 days of age. No cracking is pernitted at 28 days of age.
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2.1.10.6 Freeze- Thaw Resi st ance

Use aggregate with a satisfactory service record in freezing and thaw ng
environnments of at |east 5 years of sucessful service in three concrete
pavi ng projects. Provide aggregate service record certified by an

i ndependent third party professional engineer, petrographer, or concrete
materi al s engineer along with their resune. QOherw se, cast prisnmatic
speci mens in accordance with ASTM C192/C192N and test in accordance with
ASTM C666/ C666N, Procedure A. Begin freeze-thaw testing after specinens
have been imrersed in saturated line-water for 3 days. Report the
Durability Factor (DF) and the nunber of cycles to failure.

2.1.11 Pol yneric Proprietary Repair Products

*kkkkkkkkkkkkkkkkkkkkkkkkkhkhhhhkkkkkkkkkkkkhkhhkhhkkkkkkkkkkkkhkhhkhhkhkkkkkkkkkik

NOTE: This specification does not address materials
that require heating or nelting for application
Polyneric materials may be selected for spall repair
when rapid curing is necessary.

Manuf act ur er -reconmended cure tines range fromten
m nutes to eight hours for nost polyneric repair
materials. Cure times are nost often a function of
environnental conditions, especially tenperature, so
cure tines may vary fromthe | aboratory to the
field. Many materials require the application of a
primer to the concrete surface before applying the
repair material. Some repairs are designed to

i mediately follow the prining step, while sone
require that the priner coat be allowed to fully
cure before repairing. Sone polynmeric repair

mat eri al s conprise nmanufacturer supplied aggregates
or fillers with the resin, others are designed to
use | ocal aggregates which nmust be acquired

i ndependently by the Contractor. Foll ow

manuf acturers’ recommendati ons regardi ng aggregate
sel ection and preparation.

*% *% *% *% *% *% *% *% *% *% *% *% *%%

Polyneric repair materials include epoxies, nethacrylates, and urethanes
with or without aggregate. Use only materials that have not reached the
manuf acturer's published shelf |ife for the material lot. Ship and store
materials in areas with tenperature, humdity, solar exposure and packagi ng
integrity in accordance with manufacturer's recomendati ons. Use and apply
prinmers, bond agents or bond adhesives, in accordance with nmanufacturer's
recommendati ons. Procure, prepare and use aggregates and fillers in
accordance with manufacturer's recommendati ons.

2.1.11.1 Chem cal Rei stance

Prepare two sets of three 51 mm 2-inch cubes cured at 23 Degrees C 73
Degrees F for seven days. Measure and wei gh the specinmens before
subrmergi ng the test solvent, JP8 fuel at 66 Degrees C 150 Degrees F for 24
hours in accordance with ASTM C267 one set of three specinen. Test
conpressive strength of the other three specinens for conparison. Measure,
test, record and report the wei ght change and | oss of conpressive

strength. Use only materials that have | ess than or equal to a 20 percent
reduction in the average conpressive strength of the three i mersed sanple
conmpared to the average conpressive strength of the non-i mrersed sanpl es.
Use only nmaterials that have a change in weight of 10 percent or |ess.
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2.1.11.2 Conpressive Strength

Deternine, record and report the conpressive strength of the material using
procedures contained in ASTM C579. Prepare three sets of three sanples,
one set per curing interval. Prepare the sanple so that no sanple
dimension is less 51 M 2 in or 5 tinmes the nmaxi num aggregate size. The
maxi mum aggregate size is the smallest standard sieve size through which
100 percent or the aggregate will pass. Cure the sanples at 23 Degrees C
73 Degrees F. Test the first set of specinmens after a curing period of one
hour and a second set after a curing period of four hours. Test the third
set of sanples at the manufacturer’s published cure or trafficability tine
for the product at 23 Degrees C 73 Degrees F. Use only those nmaterials

whi ch exceed 3,450 kPa 500 psi at the tine of trafficking of the repair.

2.1.11.3 Fl exural Strength and Modul us of Elasticity

Determ ne, record and report the Flexural strength and tangent nodul us of
elasticity of the material using procedures contained in ASTM C580 using
three-point bending. Prepare three sets of three beam sanpl es, one set per
curing interval. Prepare the sanple so that no sanple dinmension is less 51
mm2 in or 5 tines the maxi mum aggregate size. The maxi num aggregate size
is the small est standard sieve size through which 100 percent of the
aggregate will pass. Cure the sanples at 23 Degrees C 73 Degrees F. Test
the first set of specinmens after a curing period of one hour and a second
set after a curing period of four hours. Test the third set of sanples at
the manufacturer’s published cure or trafficability time for the product at
23 Degrees C 73 Degrees F. Use only those materials with a flexura
strength which exceeds 2,410 kPa 350 psi and a tangent nodul us greater than
34.5 MPa 5,000 psi at the tinme of trafficking of the repair.

2.1.11. 4 Bond Strength by Sl ant Shear

Test, deternmine, record and report the material bond strength using

ASTM CB882/ C882N, with the followi ng nodification. 1In lieu of the specified
testing using a | ayer of material sandw ched between two PCC dunmi es,
prepare sanpl es which contain one PCC dumrmy that represents half of the
specinmen with repair material use to produce the other half of the sanple.
Cast 75 by 150 nm 3 by 6 inch cylinder specinmens by casting the polymeric
repair material against a 30-degree wedge speci men consisting of an
ordinary portland cement nmixture. Prepare three sets of three cylinder
sanpl es, one set per curing interval. Cure the sanples at 23 Degrees C 73
Degrees F. After curing, cap the cylinders according to ASTM C617/ C617N
Test the conposite cylinder in conpression causing a shear failure at the
bond line. Test one set of specinmens after a curing period of four hours.
Test another set after a curing period of 24 hours. Test the other set of
sanpl es at the manufacturer’s published cure or trafficability time for the
product at 23 Degrees C 73 Degrees F. Use only those materials with a
cal cul ated bond strength in excess of 3,450 kPa 500 psi at the tine of
traffic.

2.1.11.5 Thermal Conpatibility

I n accordance with ASTM C884/C884l, prepare two sanples by first casting
and curing for 28 days two PCC bl ocks, each measuring 305 mm x 305 nm x 76
mm12 in x 12 in x 3 in. After 28 days of curing, apply an overlay of the
repair material on each of these two PCC bl ocks neasuring 13 mm 0.5 in
thick. Cure each block for seven days at 23 Degrees C 73 Degrees F.
Expose the conposite specinens to five freeze-thaw cycles, each cycle
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consi sting of exposure to -21 Degrees C -6 Degrees F for 24 hours then 23
Degrees C 73 Degrees F for 24 hours. Use only those materials that do not
have any signs of delanination in either specinen.

2.1.11.6 Dynani ¢ Mechani cal Anal ysi s ( DMA)

Prepare three sanple in accordance with ASTM D5023 using the | argest
samples that will fit in the test apparatus. Prepare the sanple w thout

aggregates if possible. Test, determ ne, record and report the change in
Modul us of Elasticity as a function of tenperature at intervals of 5
Degrees C 10 Degrees F . Report any nelting of the repair material over

the selected tenperature range. Test the pavenent repair material from-51
Degrees C to 204 Degrees C -60 Degrees F to 400 Degrees F. Use a

si nusoi dal three-point bending load on the specinmen at a frequency of 0.1
second with a maxi num strain of 0.01 percent. Increase the tenperature
linearly at a rate of 3 Degrees C per mnute. Record the storage nodul us
(modul us of elasticity), |loss nodulus, and tangent delta as a function of
tenperature. Test the specinens after curing the specinens for seven days
at 23 Degrees C 73 Degrees F. Report the tenperature at which the storage
modul us val ue decreases to 50 percent of the nodul us value at 23 Degrees C
73 Degrees F. Report if the sanple melts or conbusts at tenperatures |ess
than or equal to 204 Degrees C 400 Degrees F. Use only materials which
have 50 percent reduction in nodulus at tenperatures in excess of 66
Degrees C 150 Degrees F. Use only materials which do not nelt or conbust at
tenperatures | ess than or equal to 204 Degrees C 400 Degrees F.

2.1.12 Sand- Cenent Mortar for Filling Small Popouts

Sand-cenent nortars are not pernmitted for spall repair. For snall popouts,
an approved epoxy nmay the used as the repair material

2.1.13 Reinforcement

Provi de reinforcement as [indicated on the draw ngs][specified in Section
03 30 53 M SCELLANEQUS CAST- | N- PLACE CONCRETE] .

PART 3 EXECUTI ON
3.1 PATCH MATERI AL SELECTI ON

Use Portland cenent concrete (PCC) or approved proprietary product for
repair areas nore than 9,400 cubic centineters 600 cubic inches in vol une
after unsound concrete is renoved. Use Portland cenent nortar for cavities
bet ween 850 and 9, 400 cubic centinmeters 50 and 600 cubic inches in size
after unsound concrete is renpved.

3.2 BATCHI NG, M XI NG AND PROPCRTI ONI NG OF CONCRETE REPAI R MATERI AL

Provide facilities and equi pment for the accurate neasurenent and contro

of each of the materials entering the concrete, nortar, and grout. Provide
free access for the Contracting Oficer to the batching and m xing plant at
all tinmes. Provide mxing equipnment capable of conbining the aggregate,
cement, admi xture, and water into a uniformm xture and di scharging this

m xture w thout segregation. The concrete m xing equipnent is to neet the
appl i cabl e requirenents of ASTM C94/ C94M\.

The use of volumetric batching and continous mxing is acceptable, provided
all operations are in accordance with ASTM C685/ C685N
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3.

3.

2.1 Equipment

Assenbl e dependabl e and operabl e equi prent, allowing tine for thorough

i nspection, calibration of weighing and nmeasuring devi ces, adjustment of
parts, and the naking of any repairs that may be required prior to fina
approval and the comencenent of work. Miintain the equipnent in good
wor ki ng condition. Use only equipnent that can ensure the water to cenent
ratio is within 2 percent of required.

. 2.2 Conveying

Convey concrete fromm xer to repair area as rapidly as practible by
met hods whi ch prevent segregation or |oss of ingredients.

. 2.3 Facilities for Sanpling

Provide facilities for readily obtaining representative sanples of
aggregate and concrete for test purposes. Furnish necessary platforns,
tool s, and equi pnent for obtaining sanples.

.2.4 Concrete M x Proportions

Use proportions of concrete materials entering into the concrete mxture in
accordance with the approved m x design. Revise the m x design whenever
necessary to maintain the workability, strength, and standard of quality
required, and to neet the varying conditions encountered during the
construction; however, make no changes without prior approval. The water
to cenment ratio cannot exceed 0.45 at any tine.

.2.5 Measurement

Provi de equi pnent necessary to neasure and control the anmount of each
material in each batch of concrete. Wigh bulk cement. Cenent in unopened
bags as packed by the manufacturer may be used w t hout wei ghing. One bag
of portland cenent is considered as wei ghing 42. 64 kg 94 pounds.

Measure nixing water and air-entraining adni xtures by volume or by weight.
Consider one liter gallon of water as weighing 1 kg 8. 33 pounds.

Use only equi pment, sensors and measurenent controls that ensure the water
to cenent ratio is accurately controlled within 2 percent of required.

.2.6 Workability

Maintain the slunp of the concrete at the | owest practicable val ue, not
exceeding the value specified in Paragraph PORTLAND CEMENT CONCRETE M X
DESI GN or the manufacturer's recomendati on when proprietary repair
materials are used.

3 PREPARATI ON OF EXI STI NG PAVEMENT
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NOTE: Airfield projects require full depth repairs
in accordance with Section 32 13 14. 13 CONCRETE
PAVI NG FOR Al RFI ELDS AND OTHER HEAVY DUTY
PAVEMENTS. For projects other than airfields, ful
depth repairs should be requied as specified in
Section 32 13 13.06 PORTLAND CEMENT CONCRETE
PAVEMENT FOR ROADS AND SI TE FACI LI Tl ES.
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3.
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NOTE: Specify mininmum depth of renoval of existing
PCC. A 50 nm2 inch minimumdepth is usually
satisfactory and shoul d be specified, except where

| ocal conditions indicate 50 mm 2 inch thick shall ow
pat ches have an unsatisfactory service record. When
requi red depth of repair is known or reasonably
expected to exceed one-half the pavenment thickness,
full depth repairs should be required.

*% *% * * *% *% *% *% *% *% *% *% *%%

3.1 Preparation of Existing Surfaces

In the area to be patched, [except popouts,] renbve existing concrete to a
m ni mum depth of [50] [__ ] nm[2] [__ ] inches bel ow t he pavenent
surface adjacent to spalls and to such additional depth where necessary to
expose a surface of sound, unweathered, and non-del am nated concrete that
is not contam nated by sealants, oils, greases, or deicing salts or
solutions. Make a vertical perinmeter saw cut at |east 50 mm 2 inches deep
and at |east 50 nm 2 inches outside of the area needing repair. Acconplish
concrete renoval in spalled areas with light, hand-held, high-frequency

chi ppi ng hammers wei ghing not nore than 14 kg 30 pounds or other approved
hand tools. Do not use jack hamrers wei ghing nore than 14 kg 30 pounds and
do not use pavenent breaker devices nounted on or pulled by nobile

equi prrent. Use of milling devices such as a cold planer are allowed but
require augnmentation with concrete saws and jack hamers to generate the
required vertical surfaces on edges of the repair which are nmlled at the
curvature of the drum

Clean the repair area surface by [sandblasting] [waterblasting], blow ng
with conpressed air, sweeping, and vacuuns. Use [sandbl asti ng]

[wat erbl asting] to renove all traces of sealer, oils, grease, rust, and
ot her contam nants.

.3.2 Reinforcement
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NOTE: Dowel bars and tie bars are typically | ocated
at md-depth of the slab. [|f unsound concrete
extends to the depth of the dowel bars or tie bars,
performfull-depth repairs at these |ocations.
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Clean to bare nmetal by sandbl asting any existing reinforcenment exposed in
the repair area. Renobve any reinforcenent that cannot be properly
re-enbedded in the new repair concrete. Cut and renpbve at the joint not

| ess than 50 mm 2 inches of existing exposed reinforcenent that is
continuous through the repair area and is enbedded in the adjacent slab

. 3.3 Preparation of Joints Adjacent to Spalls

Renove existing joint sealing and joint filler nmaterials. Saw as indicated
and install insert board, cut to appropriate dinensions, to prevent contact
bet ween new patch material and existing concrete at the adjacent joint

face. Use insert board with a thickness equal to or slightly larger than
the joint width (groove) adjacent to the repair material, as indicated on
the drawings. Install a bead of approved caul king material to preclude new
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patching material fromgetting around insert and into the joint fromthe
sides and bottom of the insert. Cean up any caul king materi al
accidentally deposited on the prepared spall surface. Repair any sawcut
overcuts with an approved epoxy repair material

3.3.4 Di sposal of Debris
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NOTE: Specify location of disposal of debris.
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Sweep pavenent surface to renbve excess joint material, dirt, water, sand
and ot her debris using vacuum sweepers or hand broons. Renove the debris
imediately [to a point off station.] [to an area designated by the
Contracting Officer.] [in accordance with Section 02 41 00 [ DEMOLI TI ON

[ AND] [ DECONSTRUCTI QN . ]

3.3.5 Bondi ng Agent, Adhesive or Coat
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NOTE: Epoxy-resin bond coats should be linmted to
patches [ ess than 600 mm 2 feet square. For
proprietary patching products, prepare the substrate
in accordance with the manufacturer's

recommendations.
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Prior to placing concrete, wash the previously prepared surfaces with a
hi gh pressure water jet followed by an air jet to renpbve free water on the
repair surface.

3.3.5.1 Epoxy-Resin

Limit epoxy-resin bonding coat to use on patches with a surface area of

| ess than 600 mMm 2 feet square. Coat the clean and dry surface, including
sawed faces, with a 0.02 to 0.04 mMmm 20 to 40 mil thick filmof the
epoxy-resin bonding coat Place the epoxy-resin bonding coat in one
application, just prior to concrete placenment, with the use of nechanica
combi nation, mnixing and spraying equi pnent, or two coat application with
stiff brushes. Scrub the first brush coat into the concrete surface,
followed by an additional brush coat to obtain the required thickness.
Apply the final coat just prior to placenent of the concrete.

3.3.5.2 Proprietary Repair Products

Apply in accordance with the nmanufacturer's witten instructions.

3.3.6 Popout Repair
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NOTE: Delete this paragraph if no popout repairs
are included in the project. Note the first
sentence for definition of popouts.

Del ete the bracketed statements containing

"sand-cement " and "chipping" for airfield projects,
and specify overcoring surface defects in concrete.
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Overcoring refers to coring a hole around the popout

that is at least 50 nm 2 inches in dianeter w der

t han the popout, centered on the popout and that is

at least 25 mm 1 inch deeper than the popout or 50 nm
2 inches deep, whichever is deeper

When the time to return to traffic is less than 12
hours normal concrete mixes will not likely neet

nm ssion requirenents and the use of approved
proprietary repair materials, including epoxy
materi als, should be considered. Wen repairs nust
be nmade in tenperatures bel ow 45 degrees F and above
90 degrees F the use of approved proprietary repair
material s, including epoxy materials designed for
use in the prevailing weather conditions at

pl acement, shoul d be considered. Epoxy naterials
shoul d not be considered for repairs in excess of 4
square feet.

Popout s, as used herein, are pavenent surface defects caused by
deterioration of unsatisfactory coarse aggregate, decaying of organic
material such as wood or roots, nechanical accidents, or other reasons.
Most popouts are indicated on the drawi ngs by average dianeter but the
actual surface configuration will vary fromcircular to polygonal. Repair
popouts as indicated using [epoxy nmortar ] [approved proprietary repair
material]. Cean popout cavities of all dirt and contami nants prior to

filling. As indicated on draw ngs, prepare popout areas by [ chipping]
[overcoring surface defects in] the concrete to elimnate feather edging of
the nortar or concrete repair material. Core out the distressed areas at

| east 50 mm 2 inches deep or 25 M 1 inch bel ow the depth of the popout.
.4 PLACING

4.1 Port| and Cenent Concrete

*% *% *% *% *% *% *% *% *% *% *% *% *%%

NOTE: Specify placing tine to suit concrete

mat eri al s and environnental conditions. For npst
projects, 90 nmnutes fromthe tinme of initial mxing
i s adequate. However, during hot weather when
dayti nme tenperatures exceed 85 degrees F, specifiy
45 m nut es.
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Pl ace concrete within [45] [90] minutes after the introduction of the

m xing water to the cenent and aggregate or the introduction of the cenent
to the aggregate and before the concrete has obtained its initial set. The
tenperature of the concrete, as deposited in the repair area, can not be
not | ess than 10 degrees C 50 degrees F nor nore than 32 degrees C 90
degrees F. Deposit concrete as to require a mnimum of re-handling and in
such a manner so as to | east disturb the sand-cenent grout. Place concrete
as indicated to maintain existing joints [and working cracks]. Use an
insert or other bond-breaki ng nediumwhere the spalled area abuts a joint
to prevent bond at the joint face and to all ow novenent of the slabs and to
prevent stress concentrations. Do not allow new repair material to
infiltrate or span existing joints [and cracks] indicated to remain. Place
concrete continuously in each spall area. Do not allow workmen to wal k on
the danp repair surface or in the concrete during placing and finishing
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operations.

Consol idate the concrete by small spud vibrators not greater than 25 nm one
inch in dianmeter, except that repair areas |less than 100 mm 4 inches deep or
0.093 square neter one square foot in area nay be consolidated by hand
tanmpi ng or other approved neans. To avoid pulling material away from patch
edge and to nmaxim ze bond strength, work the finishing screed fromthe
center of the patch out to the patch boundary. Fill all saw kerfs
extendi ng beyond the repair area with grout. Start finishing operations
i medi ately after placenent of the concrete. Match finished surface grade
of patched areas to the existing surface grade of the adjacent undi sturbed
pavenent. Keep screeding, floating, or troweling of patch material onto
adj acent pavenents to a mnimum and renove | oose or poorly bonded patch
mat erial from adjacent surfaces. Before the concrete beconmes non-plastic,
finish the surface with a [broom{ [burlap drag] [___ ] to approximtely
mat ch the surface finish of existing adjacent concrete pavenent. Renpve
repair materials for surfaces adjacent to but outside the repair surface.

[ Popouts and spalls, both with a maxi mum di nension | ess than 150 nm 6 i nches,
and not within 100 nm 4 inches of a joint or working crack, may be prepared
by drilling a core 50 mm 2 inches in dianmeter greater than the size of the
defect, centered over the defect, and 50 nm 2 inches deep or 13 nm 1/2 inch
into sound concrete, whichever is greater. Repair the core hole as

speci fied above for other spalls.]

4.2 Epoxy- Resin Concrete and Mortar

Limit epoxy-resin bonding coat to use on patches with a surface area of

| ess than 600 M 2 feet square. Place the epoxy resin materials in |ayers
not over 50 mm 2 inches thick. Make the tine interval between placenent of
additional |ayers such that the tenperature of the epoxy resin material
does not exceed 60 degrees C 140 degrees F at any tinme during hardening.
Use mechanical vibrators and hand tanpers to consolidate the concrete or
mortar. Renove any repair material on the surrounding surfaces of the

exi sting concrete before it hardens.

Place the repair material as indicated to maintain existing joints [and
wor ki ng cracks]. Use an insert or other bond-breaking medi um where the
spal l ed area abuts a joint to prevent bond at the joint face. Do not allow
new repair material to infiltrate or span existing joints [and cracks]
indicated to renmain. Place the repair material continously in each spal
area. Finish the repair material to match the grade of the adjacent
concrete surface

Spall s not adjacent to joints and popouts, both less than 150 nm 6 inches

i n maxi mum di mensi on, may be prepared by drilling a core 50 nm 2 inches in
di aneter greater than the size of the defect, centered over the defect, and
50 mMm 2 inches deep or 13 mm 1/2 inch into sound concrete, whichever is
greater. Repair the core hole as specified above for other spalls.

. 4.3 Proprietary Repair Products

Perform pl aci ng, consolidating, finishing, and curing operations in
accordance with the manufacturer's witten instructions.

Place the repair material as indicated to maintain existing joints [and
wor ki ng cracks]. Use an insert or other bond-breaki ng nedi um where the
spal l ed area abuts a joint to prevent bond at the joint face. Do not allow
new repair material to infiltrate or span existing joints [and cracks].
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3.

Pl ace the repair material continuously in each spall area. Finish the
repair material to match the grade of the adjacent concrete surface.

5 CURING

NOTE: A mininmumcuring tine of 3 days is required
when Type | or Type Il cenents are used
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Cure the repair concrete by protection against |oss of noisture and rapid
tenperature changes for a period of not less than [3] [__ ] days fromthe
begi nning of the curing operation. Protect unhardened concrete fromrain
and flowing water. Provide all equiprment needed for adequate curing and
protection of the concrete on hand and ready to install before actua
concrete placenent begins. Cure proprietary repair products in accordance
with manufacturer's recomendations. Failure to conply with curing
requirenents will be cause for immedi ate suspensi on of concreting

operations.

.5.1 Mermbr ane- For mi ng Curi ng Conpound

Apply nmenbrane -formng curing conpound i mmedi ately to exposed concrete
surfaces. Apply the curing conpound with an overl appi ng coverage that will
give a two-coat application at a coverage of not nore than 20 square niL
200 square feet per gallon for both coats. When application is made by
hand- operated sprayers, apply the second coat in a direction approxi mately
at right angles to the first coat.

Cure concrete properly at joints, but do not allow absorbent curing
conmpound to enter joints that are to be sealed with a joint-sealing
conpounds. Provide a uniform continuous, cohesive conpound filmthat wll
not check, crack, or peel, and that will be free from pinhol es and ot her

i mperfections. Respray concrete surfaces that are subjected to heavy
rainfall within 3 hours after the curing conpound has been applied at the
coverage specified above and at no additional cost to the Governnent.
Respray areas covered with absorbent curing material that are damaged by
pedestrian and vehicular traffic or by subsequent construction operations
within the specified curing period at no additional cost to the Governnent.

.6 JO NT RE- ESTABL| SHVENT

For joint spall repairs, after the repair material has cured, saw a
reservoir for the joint sealant to the dinmensions required for other
joints. Thoroughly clean and seal the reservoir with the seal er and backer
rod specified for the joints. Construct new joints as detailed on the
drawi ngs and align with existing joints.

LT FI NI SH TOLERANCE

Provi de finished surfaces of patched areas neeting the grade of the
adj oi ni ng pavenents wi thout deviations nore than 3 nm1/8 inch froma true
pl an surface within the patched area or at the interface with the adj oi ning
pavement.

. 8 REPAI R AREA PROTECTI ON

Protect the patched areas agai nst danmage prior to final acceptance of the
work by the Government. Exclude traffic fromthe patched areas by erecting
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and mai ntaining barricades and signs until the conpletion of the curing
period of the concrete or the curing period of proprietary repair products
as per the manufacturer's instructions.

.9 FI ELD QUALI TY CONTROL
.9.1 General Requirenents

Test proprietary products in accordance with the manufacturer's witten
instructions.

.9.2 Testing for Strength, Slunp, and Air Content

Sanpl e concrete in the field and test to deternmine the slunp, air content,
and strength of the concrete.

Make cylinders for each shift of placed concrete. Mol d each group of test
cylinders fromthe sane batch of concrete, consisting of a sufficient
nunber of specinens to provide two conpressive-strength tests at each test
age. Make one group of specinmens during the first half of the shift, and
the other during the last portion of the shift. However, at the start of
pavi ng operations and each tinme the aggregate source, aggregate
characteristic, or mx design is changed, nmake one additional set of test
cylinders. Mdld and cure test cylinders at the site for the first 24 hours
or until the testing is required if less than 24 hours of curing is
required and later in the Iaboratory in conformance with ASTM C31/ C31M.
Test cylinders in accordance with ASTM C39/ C39N

Determine the air content and slunp in accordance with ASTM C231/ C231N and
ASTM C143/ C143N, respectively.

.9.2.1 Test Results

Renove concrete not neeting strength, consistency, and air content
requirenments and provide concrete that neets the requirenents of this
specification. The renoval and replacenent nethod or nethods are subject
to approval of the Contracting Oficer

.9.2.2 Acceptance

Wthin 30 days of spall repair or prior to final acceptance, any spal
repair material that cracks, or delam nates, or |oses bond partly or

conpl etely as indicated by soundings, or causes spalling of adjacent
portland cement concrete, or is not separated properly from adjacent sl abs
at joints, or fails to cure uniformy and conpletely, or is otherw se
defective will be rejected by the Government.

Renove all unacceptable repairs, including new damaged areas adjacent to
new spal |l patches, and provide new repairs neeting the specifications.

-- End of Section --
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