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Florida Department of Transportation

JEB BUSH 605 Suwannee Street JOSE ABREU
GOVERNOR Tallahassee, FL. 32399-0450 SECRETARY
February 3, 2004

Mr. Donald Davis

Program Operations Engineer
Federal Highway Administration
227 N. Bronough Street, Suite 2015
Tallahassee, Florida 32301

Re:  Office of Design, Specifications
Section 353
Proposed Specification: D3530000.D03 - Concrete Pavement Slab Replacement

Dear Mr. Davis:

We are resubmitting, for your approval, two copies of a proposed Supplemental Specification for
Concrete Pavement Slab Replacement.

This change was proposed by Charles Ishee of the State Materials Office to update language and
terminology in order to bring it in line with other recently published specifications.

Please review and transmit your comments, if any, as soon as possible so that we may include
this in the July 2004 Workbook. Comments should be sent via Email to SP965DB or
duane brautigam{@dot.state.fl.us.

If you have any questions relating to this specification change, please call Duane F. Brautigam,
State Specifications Engineer at 414-4110.

Sincerely,
Signature on file

Duane F. Brautigam, P.E.
State Specifications Engineer

DFB/jf

Attachment

co: General Counsel
Florida Transportation Builders' Assoc.
State Construction Engineer
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353 CONCRETE PAVEMENT SLAB REPLLACEMENT.,
REN ), gl
SECTION 353 (Pages 326-331) is deleted and the following substituted: e

SECTION 353
CONCRETE PAVEMENT SLAB REPLACEMENT
353-1 Description.

_.-{ Deleted: 12-20-01
-{ Deleted: 5.19-03

. Daleted: 12203

. { Deleted: 1-16-04

Deleted: (FA 1-3-02) (7-02)
Inserted: 5-19-03
Inserted: 10-24-03
Inserted: 12-2-03

353-2 Materials.
353-2.1 General: Meet the following requirements:
Portland Cement Concrete (Class 1 Paving)*.

....Section 346

\E .

Loarse Aggregate Section901 { Inserted: 1-16:04
Fine Aggregate ... Section 902 T | Deleted: p
JPortland Cement.. .oSection921 0 { Deleted: siabs
,Water SeCth!'l 923 ................... Y Deleted: , to the satisfaction of the
Admixtures Section924, " | Enginecr and
‘Ev_c_l_l!‘i!IB.CM%I?_l‘_i?:l B gectmnggg ,,,,,,,,,,,,,,,,,,, ", [ Deleted: (x)

Epoxy Compounds . Section926 . Deteted:
Embedded Items Section 931 T \! o

Lalcium Chloride ... AASHTOM 144, Typel,
* Concrete wilt meet the requirements of Section 346 (Class 1 Paving) with the changes
described in this Section.
Loncrete pavement containing only dowel bars will be considered pen-reinforced

—em U

concrete.
353-3 Composition of Concrete.

353-3.1 Mixture Proportions: Designate the actual proportions to be used to produce a concrete
with a minimum 6-hour compressive strength of 2,200 psi [15 MPa] and a minimum 24-hour compressive

1
]
[}
b
h
0

"

strength of 3,000 psi [21 MPa). Deleted: (i)
Prior to producing concrete, submit the design mix for approval on a form acceptable to %", [ Delated: »

the Department. Ensure the 24-hour acceptance strength has a minimum over design of 400 psi [IMPal. . Dalated: «The requirements of 346.2.5

Indicate slump before and after addition of accelerator. Use mixes approved by the Department and from . | are applicable to the admixtures.

an approved concrete production facility meeting the requirements of Chapter 9.2 of the Materials Manual . 7 petated: tic and
— Concrete Production Facilities Guidelines. Yy
When an accelerating admixture is used in solution, the amount of water in the sclution is

e AN A A A A A AR A A A A A AL A A AL A AL A A A

", | Deleted: unreinforced

considered to be part of the mixing water. Make necessary adjustment to the concrete mix-water to [m:fm;o"'l';:ig";';;‘:']“:m design
{ Deleted: Inspect and t ]
.2 { Deleted: and strength, ]
) { Deleted: wkrnces ]
3377 { Dateted: +* ]
‘ ) ‘LDeleted: Target 3
*»For values as specified in the approved Design Mix prior to the addition of accelerating i\ Inserted: Target )
admixture. L. Deteted: ]
v 353-3.2 Certification: Provide certification in accordance with 346-63. . .\, Deleted: s )
353-3.3 Demonstration Slab: Prior to butching production concrete, demonstrate the ability to - ", { Deleted: Calcium Chloride . up to 1%, |
furnish replacement slabs by constructing a demonstration slab on site. Demonstrate production L, L by weight of Cement*** i
techniques for slab removal, dowel installation, concrete placement, finishing, slab curing, sample [ Inserted: «s= J
J

preparation and curing, and proper timing of joint sawing. Demonstrate the ability to achieve the required I Deleted:  +++The amount o [1]]
compressive strengths. Demonstrate the ability of the slabs to achieve the maturity needed for opening to

[ Deleted: producing j
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traffic within the required time. Schedule construction of the demonstration slab during the same time
period specified in the Contract Documents. If the Engineer determines that elements of the
demonstration slab fail to meet requirements of the Contract Documents, propose adjustments to the
construction processes and/or materials for the Engineer’s approval. The Engineer may require additional
demeonstration slabs until a demonstration slab conforms with the Contract Documents.
353-4 Batching and Mixing Concrete.
Obtain concrete that meets the requirements of 346-7 with the following additional requirements:
Add all the concrete ingredients, excluding the jiccelerator to the truck mixer at the plant. Mix ... Deleted: calcium chloride and 3 galiyd® |

each batch at the plant at the mixing speed for 70-100 revolutions of the drum. { [15 1/m’) of withheld mixing water J
Agitate the concrete en route to the job site at a speed of no more than three revolutions per

.--| Deleted: calcinm chioride and withheld |
[ mixing water 1

J
{ Delleted: calcium chloride and withheld |
*. | mixing water are

|
3
| Deleted: calcium chloride )i
'{ Dolated: 45 }
*.'{ Deleted: . )
| Deleted: Thoroughly dissolve the }

353-5 Test Requirements.
Perform concrete sumpling and testing in secordance with Section 346-5, Perform the plastic
property tests in accordance with 346-8, except when the mix design contain

calcium chloride in the withheld mixing
water before adding it to the mixer at the
. jobsite,

| Daleted: If approved by the Engineer, a
Type C or Type E admixture that is on

| the Qualified Products List (QPL} may be

\| used in liew of calcium chloride.

ingredients, including the accelerator, are added.

Make  minitnuin of four test cylinders from the last slab for each day of placement to assess
strength for protection and opening to traffic (protection set). Cure the protection sct of ¢ylinders by E
methods identical to those used o curing the conerete replacement slabs. Cure the acceptance set of
evlinders idenrical to the proteciton set of evlinders for the first 6-hours, then by labuaratory cured
conditions thercafier untit the 24-hour strengih test. Provide s location and guring facility for inidal curing
of verification ¢vlinders.

Test two cylinders from the protection set within 6-hours of sampling and consider the average
compressive strength of these two tests to be the 6-hour compressive strength. If the compressive strength
is below 2,200 psi {15 MPa), test the remaining 2 cylinders from the protection set no longer than 6-hours
from sampling. The Maturity Method specified in 353-10.2 may be used as an alternate to the protection
set of concrete cylinders.

Deleted: whena Type Cor Type E
1| admixture is used

‘| Deleted: Calcium Chloride
leted: Calcium Chloride H

E
! )
[ Deleted: is )
1

4

Deleted: Perform concrete sampling
\| and testing in accordance with 346-5.

[
: [ Deleted: has Calcium Chioride ]
5]

353-6 Concrete Slab Acceptance. | % | Deleted: the tests will be performed

Reject any Concrete not meeting the plastic property requirerments of 353-5. Acceptance willbe Eﬁ;ﬁ:’;gﬂ:m:m{si}'gwg
based on plastic properties, achieving the 2,200 psi [15 MPa] compressive strength prior to opening the | apply to this Section with the following
slabs to traffic and the 24-hour compressive strength. 1 modification:

If the compressive strength of any set of test cylinders fails to meet the strength requirements, [ Deleted: s i
take immediate corrective measures to ensure that concrete placed in the future meets the specified " | Deleted: one set 1
strength requifements. The Engineer \‘vill evaluate lthe particular cir'cumstan_ces_ in each instance where a ; Deleted:  Perform concrete sampling 3
strength deficiency occurs. If the Engineer determines that there will be a significant effect on the service and testing according to standard test
life of the replacement slab, replace the concrete at no expense to the Department. n%mu:ed;; limrghieﬂctmﬁc linders b

If any uncontrolled cracks appear during the life of the contract, remove and replace the cracked methods identical to those used in curing
stab at no expense to the Department. Repair by removing and replacing the pavement across the full i the conerete replacement slabs. Cure the
width of all affected lanes or shoulders and to the nearest transverse joint in each directien. Investigate 5 :ﬁo‘e‘fl’c‘:z;=:c;{:$‘:;‘;ﬂ=;:’:°
and implement immediate effective solutions to eliminate further cracks, in consultation with, and subject  *. | bours, then by lsboratory cured
to the approval of, the Engineer. ¥, | conditions thereafter until the 24-hour
353-7 Placing, Striking Off, Consolidating and Finishing Concrete. | srengh el

Place concrete as specified in 350-8. . .| Detated: piable o the Engincer |

{ Deteted: any )
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The requirements of 350-9,and 350-1{} are applicable to this Section. . --+1 Deleted: 10 |
Perform straight edging while the concrete is still in plastic state after floating is completed and ‘{ Deleted: , ]
the excess water removed. Furnish and operate a 10 foot [3 meter] straightedge meeting the requirements . { Dadetodi
of 350-3,0. Hold the straightedge in successive positions paralle] to the road centerline, in contact with the " ; :
surface, testing until the replacement siab is straight edged from one side to the other. Advance along the - { Deleted: and 350-12.2 J
road in successive stages of not more than one-half the length of the straightedge. Fill any depressions { Deleted: 12 J
immediately with freshly mixed concrete, strike-off, consolidate and refinish. Cut down and refinish any
high areas. Continue straightedge testing and surface correction until the entire surface conforms to the
required grade and cross section._Ensure that transverse slope deviations of the finished pavement do not
exceed 1/8 inch [3 mm] with the straightedge laid in a direction perpendicular to the centerlipg, When
portland cement concrete pavement abuts bridge approaches or pavement not under this Contract, ensure
that the Jongitudinal slope deviations of the finished pavement do not gxceed 1/8 inch [3 mm] in 10 foot
3 m] length. Produce a uniform, gritty textured final finish longitudinaliy aleng the payement by
dragging a broom or seamless strip of damp burlap, having at least 3 feet [1 m] in contact with the
PaVEMENt, .--{ Deleted: , longitudinally slong the |

When required in the Contract Documents, produce s paveinent surfice that is true to arade and { pavement ;
uniform in appearance with 2 longitudinad line tvpe texture by grinding in accordance with Seetion 352,

353-8 Curing.

Cure the slab as specified in 350-11, except for time and temperature restrictions. Use curing { Deteted: 3 )
compounds as specified in 350- 1.2 after completing the finishing operations. After the curing compound ---{ Deleted: 3 t
has been applied, gover the surface and exposed edges with 2 layers of white burlap-polyethylene curing . { Deteted: f
blanket conforming to Section 925 or insulating blankets approved by the Engineer. Cover the slab with . /
the curing materials as soon as the slab hardens enough to sesist marsing the conerete surfave, Continue .-} Deleted: sustain the load !
curing the slab until the concrete achieves the required 6-hour strength.

353-9 Joints.

353-9.1 General: Construct transverse joints as specified in 350-12 and as shown on the Design ---{ Deleted: 5 ]
Standards, except that dowels bars are installed per 353-9.2. Tie bars will not be placed along the
longitudinal joints unless shown in the Contract Pocuments. Apply a liguid bond breaker recompaencled
by the manufacturer for the inended application to all vertical faces of the adjacent slabg, ---1 Daleted: the ]

353-9.2 Dowel Bars: Provide dowel bars in accordance with the details shown in the Contract “{ Deleted: along the longitudinal joint |
Documents. . B

353-9.2.1 Dowel Bars at Transverse Joint Between two Replacement Slabs: Follow
the requirements of 350+]2 when providing dowel bars at a transverse joint between two freshly placed - { Deleted: 154 |
replacement slabs.

353-9.2.2 Dowel Bars at Transverse Joints Between Existing and Replacement
Slabs: Follow the requirements of 350~ 2, except drill holes and install dowel bars into the sawed face or [ Deleted: 15.4

end of the existing slab. Develop load transfer between existing and freshly placed replacement slab. The
dowels shall be free to move inside the replacement slab and epoxy-bonded into the existing slab.

353-9.2.3 Dowel Bar Installation: Install dowel bars in accordance with Section 416
except as modified herein, Use a gang drill (several drills mounted parallel in a rigid frame), when enough
operating space is available. Drill parallel to the centertine of the conerete pavenrent,

Inject epoxy into the hole after cleaning and prior to dowel insertion. Start
injection at the back of the hole to force the epoxy to move forward during dowel insertion. Twist the
dowel a minimum of one full turn during the insertion to ensure that the epoxy completely surrounds the
dowel. The injection process and viscosity of the epoxy shall be adequate to insure that the space between
the surface of the dowel and the inside of the hole is completely filled with epoxy.

Do not allow the epoxy to escape from the front of the hole after inserting the
dowel in the hole. Use a grout retention disk 1/8 inch [3.2 mm) thick, fabricated from nylon or plastic, to
hold epoxy in the hole during dowel insertion.

353-10 Protection and Opening to Traffic.
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353-10.1 General: The requirements of 350-6 apply to this Section. Keep the slab closed to
traffic until the compressive strength requirement of 2,200 psi [15 MPa] is achieved. Verify the
achievement of the required strength by cylinder testing as specified in 353-5 or the use of the maturity
method test as described in 353-10.2. Provide documentution that 6-hour strength was achieved prior to
opening o trailic, by cither a cvhinder fest report or a printed maturity meter moniloring record.

Protect the pavement from all traffic, including construction vehicles, until the specified

will be used to proteci the pavement. The protective measures shall be arranged so as not to interfere with
traffic lanes being utilized for required maintenance of traffic,
353-10.2 Maturity Method Testing: Provide and perform, with the assistance of the Engineer,
Maturity Method Testing as specified in ASTM C 1074 using Maturity Meter apparatus specified therein.
Maturity Method Testing may be used to estimate the in-place strength of that days
production of concrete slabs. Temperature sensors will be embedded at locations designated by the
Engineer.
‘When this method is used, a strength-maturity relationship chart, as outlined in ASTM C
1074, will be prepared and tested at the concrete producer’s design mix trial batch laboratory, or at other
approved laboratory facilities designated by the Engineer. Compressive strength tests, as specified in

with prior approval by the Enpinecr.

The Engineer may require compressive strength testing as outlined in 353-5. Fabricate six
test cylinders for protection strength and Maturity Meter correlation testing. The compressive strength
cylinder and maturity meter correlation testing will be performed for the first production day and at the
discretion of the Engineer for each remaining placement week, or until terminated by the Engineer.
353-11 Method of Measurement.

The quantity to be paid for will be the volume, in cubic yards [cubic meters], of concrete placed
and accepted. The quantity will be calculated on the basis of field-measured dimensions. The depth used
in this calculation will be determined by averaging an appropriate number of measurements from the
plane of the existing pavement surface to the surface of the subgrade, as it exists immediately prior to
Placing the concrete.

353-12 Basis of Payment.

Price and payment will be ful! compensation for all work specified in this Section and shall
include demonstration slab construction, all joint construction, including tie bars and dowels, fumnishing
of test specimens, and all necessary incidentals.

Payment will be made under:

Item No. 353- 70- Concrete Pavement Slab Replacement - per cubic yard.

Item No. 2353- 70- Concrete Pavement Slab Replacement - per cubic meter.

-1 Deleted: Such protection shall include

the erection and maintenance of signs,
lights, batricades, construction and
removal of temporary pavement, bridges,
croasovers, and the use of flagmen or
similar methods approved by the
Engincer

- ju’ Deleted: atages 4,6, 8, 12, 24 and 48

| hours in accordance with ASTM C 39

]
!
[ . ]
.1 Deleted: two ]

'{ Deletad: two points !
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353 CONCRETE PAVEMENT SLAB REPLACEMENT.

(REV2-3-04)

SECTION 353 (Pages 326-331) is deleted and the following substituted:

SECTION 353
CONCRETE PAVEMENT SLAB REPLACEMENT

353-1 Description.

Replace the existing defective area of concrete pavernent with portland cement concrete. Repair
the damaged area of adjacent slabs, caused by slab removal at no cost to the Department.
353-2 Materials.

353-2.1 General: Meet the following requirements:

Portland Cement Concrete (Class I Paving)*..............ceervo-e.o. S€ctiON 346
Coarse AZETEEALE ... .oovvverererrrcraee s et s Section 901
Fine ABBTegate ........ccoueiviresinirmsmniirs s esnres s st Section 902

Portland CemeNt.......cociiviiii i isiinssrereres e rererasssessesesesseeses Section 921

Water ........... et st ettt b e et b aae AR Section 923
ADMUKIUTES «...cvcec e cmresnreranre e e snme s eme e b sisians Section 924
Curing Materials..... ... sreenn SECHON 925
Epoxy COmpounds .........cco oo st Section 926
Embedded Hems.......coooooverinreeieneememvicsnis et Section 931
Calcium Chloride ........ccoovvvnirrviiier e AASHTO M 144, Type {

* Concrete will meet the requirements of Section 346 (Class 1 Paving) with the changes
described in this Section,

Concrete pavement containing only dowel bars will be considered non-reinforced
concrete.

353-3 Composition of Concrete.

353-3.1 Mixture Proportions: Designate the actual proportions to be used to produce a concrete
with a minimum 6-hour compressive strength of 2,200 psi [15 MPa] and a minimum 24-hour compressive
strength of 3,000 psi [21 MPa}.

Prior to praducing concrete, submit the design mix for approval on a form acceptable to
the Department. Ensure the 24-hour acceptance strength has a minimum over design of 400 psi [3MPa].
Indicate slump before and after addition of accelerator. Use mixes approved by the Department and from
an approved concrete production facility meeting the requirements of Chapter 9.2 of the Materials Manual
— Concrete Production Facilities Guidelines.

‘When an accelerating admixture is used in solution, the amount of water in the solution is
considered to be part of the mixing water. Make necessary adjustment to the concrete mix-water to
account for the amount of water it the accelerating admixture solution. Test the concrete for consistency
subject to the following values from the approved mix design values:

Slump Tolerance™™.........coovvvrevmerveeemeemnicneecais % 1.5 inches [40 mm]
Entrained Ar™ oo s e 1% to 6%
Temperature not to exceed 100 °F [38°C]

*+For values as specified in the approved Design Mix prior to the addition of accelerating
admixture.

353-3.2 Certification: Provide certification in accordance with 346-6.3.

353-3.3 Demonstration Slab: Prior to batching production concrete, demonstrate the ability to
furnish replacement slabs by constructing a demonstration slab on site. Demonstrate production
techniques for slab removal, dowe! installation, concrete placement, finishing, slab curing, sample
preparation and curing, and proper timing of joint sawing. Demonstrate the ability to achieve the required
compressive strengths. Demonstrate the ability of the slabs to achieve the maturity needed for opening to
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traffic within the required time. Schedule construction of the demonstration slab during the same time
period specified in the Contract Documents. [f the Engineer determines that elements of the
demonstration slab fail to meet requirements of the Contract Documents, propose adjustments to the
construction processes and/or materials for the Engineer’s approval, The Engineer may require additional
demonstration slabs until a demonstration slab conforms with the Contract Documents.

353-4 Batching and Mixing Concrete.

Obtain concrete that meets the requirements of 346-7 with the following additional requirements:

Add all the concrete ingredients, excluding the accelerator to the truck mixer at the plant. Mix
each batch at the plant at the mixing speed for 70-100 revolutions of the drum.

Agitate the concrete en route to the job site at a speed of no more than three revolutions per
minute. Add the accelerator to the concrete at the job site. Mix the concrete for 40 additional revolutions
at mixing speed after the accelerator is added to the mixer. Do not add accelerator to any concrete which
has attained the age of 60 minutes, measured from the beginning of the initial mixing at the plant.

Incorporate the accelerator into the concrete design mix in accordance with the recommendations
of the admixture supplier.

353-5 Test Requirements.

Perform concrete sampling and testing in accordance with Section 346-3. Perform the plastic
property tests in accordance with 346-8, except when the mix design contains an accelerator; perform the
plastic property tests prior to the addition of the accelerator. The requirements of 346-9 apply to this
Section with the following modification: 28-day requirements will be replaced with 24-hours and if the
design mix includes an accelerator, then the compressive strength cylinders will be fabricated after all
ingredients, including the accelerator, are added.

Make a minimum of four test cylinders from the last slab for each day of placement to assess
strength for protection and opening to traffic (protection set). Cure the protection set of cylinders by
methods identical to those used in curing the concrete replacement slabs. Cure the acceptance set of
cylinders identical to the protection set of cylinders for the first 6-hours, then by laboratory cured
conditions thereafter until the 24-hour strength test. Provide a location and curing facility for initial curing
of verification cylinders.

Test two cylinders from the protection set within 6-hours of sampling and consider the average
compressive strength of these two tests to be the 6-hour compressive strength. If the compressive strength
is below 2,200 psi [15 MPa], test the remaining 2 cylinders from the protection set no longer than 6-hours
from sampling. The Maturity Method specified in 353-10.2 may be used as an altemate to the protection
set of concrete cytinders.

Test the acceptance and verification cylinders at 24-hours from the time of sampling.

353-6 Concrete Slab Acceptance.

Reject any Concrete not meeting the plastic property requirements of 353-5. Acceptance will be
based on plastic properties, achieving the 2,200 psi [15 MPa] compressive strength prior to opening the
slabs to traffic and the 24-hour compressive strength.

If the compressive strength of any set of test cylinders fails to meet the strength requirements,
take immediate corrective measures to ensure that concrete placed in the future meets the specified
strength requirements. The Engineer will evaluate the particular circumstances in each instance where a
strength deficiency eccurs. If the Engineer determines that there will be a significant effect on the service
life of the replacement slab, replace the concrete at no expense to the Department.

If any uncontrolled cracks appear during the life of the contract, remove and replace the cracked
slab at no expense to the Department. Repair by removing and replacing the pavement across the full
width of all affected lanes or shoulders and to the nearest transverse joint in each direction. Investigate
and implement immediate effective solutions to eliminate further cracks, in consultation with, and subject
to the approval of, the Engineer.

353-7 Placing, Striking Off, Consolidating and Finishing Concrete.

Place concrete as specified in 350-8.
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The requirements of 350-9 and 350-10 are applicable to this Section.

Perform straight edging while the concrete is still in plastic state after floating is completed and
the excess water removed. Furnish and operate a 10 foot [3 meter] straightedge meeting the requirements
of 350-3.6. Hold the straightedge in successive positions parallel to the road centerline, in contact with the
surface, testing until the replacement slab is straight edged from one side to the other. Advance along the
road in successive stages of not more than one-half the length of the straightedge. Fill any depressions
immediately with freshly mixed concrete, strike-off, consolidate and refinish. Cut down and refinish any
high areas. Continue straightedge testing and surface correction until the entire surface conforms to the
required grade and cross section. Ensure that transverse slope deviations of the finished pavement do not
exceed 1/8 inch [3 mm] with the straightedge laid in a direction perpendicular to the centerline. When
portland cement concrete pavement abuts bridge approaches or pavement not under this Contract, ensure
that the longitudinal slope deviations of the finished pavement do not exceed 1/8 inch [3 mm] in 10 foot
[3 m} length. Produce a uniform, gritty textured final finish longitudinally along the pavement by
dragging a broom or seamless strip of damp burlap, having at least 3 feet [1 m] in contact with the
pavement.

When required in the Contract Documents, produce a pavement surface that is true to grade and
uniform in appearance with a longitudinal line type texture by grinding in accordance with Section 352.
353-8 Curing.

Cure the slab as specified in 350-11, except for time and temperature restrictions, Use curing
compounds as specified in 350-11.2 after completing the finishing operations. After the curing compound
has been applied, cover the surface and exposed edges with 2 layers of white butlap-potyethylene curing
blanket conforming to Section 925 or insulating blankets approved by the Engineer. Cover the slab with
the curing materials as soon as the slab hardens enough to resist marring the concrete surface. Continue
curing the slab until the concrete achieves the required 6-hour strength.

353-9 Joints.

353-9.1 General: Construct transverse joints as specified in 350-12 and as shown on the Design
Standards, except that dowels bars are installed per 353-9.2. Tie bars will not be placed along the
lengitudinal joints unless shown in the Contract Documents. Apply a liquid bond breaker recommended
by the manufacturer for the intended application te all vertical faces of the adjacent slabs.

353-9.2 Dowel Bars: Provide dowel bars in accordance with the details shown in the Contract
Documents.

353-9.2.1 Dowel Bars at Transverse Joint Between two Replacement Slabs: Follow
the requirements of 350-12 when providing dowel bars at a transverse joint between two freshly placed
replacement slabs.

353-9.2.2 Dowel Bars at Transverse Joints Between Existing and Replacement
Slabs: Follow the requirements of 350-12, except drill holes and install dowel bars into the sawed face or
end of the existing slab. Develop load transfer between existing and freshly placed replacement slab. The
dowels shall be free to move inside the replacement slab and epoxy-bonded into the existing slab.

353-9.2.3 Dowel Bar Installation: Install dowel bars in accordance with Section 416
except as modified herein. Use a gang drill (several drills mounted parallel in a rigid frame), when enough
operating space is available. Drill parallel to the centerline of the concrete pavement.

Inject epoxy into the hole after cleaning and prior to dowel insertion. Start
injection at the back of the hole to force the epoxy to move forward during dowel insertion. Twist the
dowel a minimum of one full turn during the insertion to ensure that the epoxy completely surrounds the
dowel. The injection process and viscosity of the epoxy shall be adequate to insure that the space between
the surface of the dowel and the inside of the hole is completely filled with epoxy.

Do not allow the epoxy to escape from the front of the hole after inserting the
dowel in the hole. Use a grout retention disk 1/8 inch [3.2 mm] thick, fabricated from nylon or plastic, to
hold epoxy in the hole during dowel insertion.

353-10 Protection and Opening to Traffic.
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353-10.1 General: The requirements of 350-6 apply to this Section. Keep the slab closed to
traffic until the compressive strength requirement of 2,200 psi [15 MPa] is achieved. Verify the
achievement of the required strength by cylinder testing as specified in 353-5 or the use of the maturity
method test as described in 353-10.2. Provide documentation that 6-hour strength was achieved prior to
opening to traffic, by either a cylinder test report or a printed maturity meter monitoring record.

Protect the pavement from all traffic, including construction vehicles, until the specified
2,200 psi [15 MPa] strength has been obtained. Include in the Quality Control Plan (QCP) what actions
will be used to protect the pavemnent. The protective measures shall be arranged so as not to interfere with
traffic lanes being utilized for required maintenance of traffic.

353-10.2 Maturity Method Testing: Provide and perform, with the assistance of the Engineer,
Maturity Method Testing as specified in ASTM C 1074 using Maturity Meter apparatus specified therein.

Maturity Method Testing may be used to estimate the in-place strength of that days
production of concrete slabs. Temperature sensors will be embedded at locations designated by the
Engineer.

When this method is used, a strength-maturity relationship chart, as outlined in ASTM C
1074, will be prepared and tested at the concrete producer’s design mix trial batch laboratory, or at other
approved laboratory facilities designated by the Engineer. Compressive strength tests, as specified in
ASTM C 1074, will be generated to produce a five point curve with points before and after the target and
with prior approval by the Engineer.

The Engineer may require compressive strength testing as outlined in 353-5. Fabricate six
test cylinders for protection strength and Maturity Meter correlation testing. The compressive strength
cylinder and maturity meter correlation testing will be performed for the first production day and at the
discretion of the Engineer for each remaining piacement week, or until terminated by the Engineer.
353-11 Method of Measurement.

The quantity to be paid for will be the volume, in cubic yards [cubic meters], of concrete placed
and acecepted. The quantity will be calculated on the basis of field-measured dimensions. The depth used
in this calculation will be determined by averaging an appropriate number of measurements from the
plane of the existing pavement surface to the surface of the subgrade, as it exists immediately prior to
placing the concrete.

353-12 Basis of Payment,

Price and payment will be full compensation for all work specified in this Section and shall
include demonstration slab construction, all joint construction, including tie bars and dowels, furnishing
of test specimens, and all necessary incidentals.

Payment will be made under:

Item No. 353- 70- Concrete Pavement Slab Replacement - per cubic yard.

Item No. 2353- 70- Concrete Pavement Slab Replacement - per cubic meter.
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***The amount of calcium chloride in the mix may be increased to 1.5%
by weight of the cement if the purity of calcium chloride is 80% or less.
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Florida Department of Transportation
JEB BUSH 605 Suwannee Street JOSE ABREU
GOVERNOCR Tallahassee, FL. 32399.0450 SECRETARY

January 16, 2004

Mr. Donald Davis

Program Operations Engineer
Federal Highway Administration
227 N. Bronough Street, Suite 2015
Tallahassee, Florida 32301

Re:  Office of Design, Specifications
Section 353
Proposed Specification: D3530000.D02

Dear Mr. Davis:

We are submitting, for your approval, two copies of a proposed Supplemental Specification for
Concrete Pavement Slab Replacement.

This change was proposed by Charles Ishee of the State Materials Office to update language and
terminology in order to bring it in line with other recently published specifications.

Please review and transmit your comments, if any, as soon as possible so that we may include
this in the July 2004 Workbook. Comments should be sent via Email to SP965DB or
duane.brautigam(@dot.state.fl.us.

If you have any questions relating to this specification change, please call Duane F. Brautigam,
State Specifications Engineer at 414-4110.

Sincerely,

(hans

Duane F. Brautigam, P.
State Specifications Engineer

DFB/jf

Attachment

ce: General Counsel
Florida Transportation Builders' Assoc.
State Construction Engineer
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353 CONCRETE PAVEMENT SLAB REPLACEMENT.
(REVA2-20-015-19-9310-24-0312-2-031-16-04)-F-A1-3-02)3(7-02} (FA 00-00-00) (7-
04)
SECTION 353 (Pages 326-331) is deleted and the following substituted:

SECTION 333
CONCRETE PAVEMENT SLAB REPLACEMENT

353-1 Description.
Replace the existing defective area of concrete pavement with Pportland cement concrete-slabs.

Repair the damaged area of adjacent slabs, caused by slab removal-to-the-satisfaction-of-the Engineer-and

at no cost to the Department.

353-2 Materials.
353-2.1 General: Meet the following requirements:

(2) Coarse AZEIegate ...t Section 901
(b) Fine Aggregate.........c.ccocvniiininiiniinininienneninsnin s Section 902
(c) Portland Cement.........c..coverermrenenrinecrnrcnieieisissenanenas Section 921
() WALET .o Section 923
() AdMIXIUTES. ... ccorrrrremenrienre e es e e ians Section 924%
() Curing Materials........ccoconiiiiiiiiniiiin e Section 925
(g) Epoxy Compounds..........veceeericniiinininncnisint s sesasnens Section 926
(h) Embedded Items ......cccceniicniiiiiiiiiien e Section 931
(i) Calcmm Chlorlde ......................................... AASHTO M 144, Type 1*

—(oncrete pavement
containing only ae-aad-dowel bars w111 be cons1dered ﬁﬂfeaﬁfereed-non-remforced concrete.

353-3 Composition of Concrete.

353-3.1 Mixture Proportions: Designate the actual proportions to be used to produce a concrete
with a minimum 6-hour compressive strength of 2,200 psi [15 MPa] and a minimum 24-hour compressive
strength of 3,000 psi [21 MPa].

Prior to producing concrete, submit the design mix for approval on a form acceptable to
the Department. The-minimus-over-design-shall be-400-psi-{3-MPat-at-Ensure the 24-hour acceptance
strength has a minimum over design of 400 psi {3MPa]. Indicate slump before and after addition of
accelerator. Use mixes approved by the Department and from an approved concrete production facility
meeting the requirements of Chapter 9.2 of the Materials Manual — Concrete Production Facilities
Guidelines.

When an accelerating admixture is used in solution, the amount of water in the solution is
considered to be part of the mixing water. Make necessary adjustment to the concrete mix-water to
account for the amount of water in the accelerating admixture solution. Jaspeet-and-tTest the concrete for
consistency and-steength-subject to the following teleranees-values from the approved mix design values:

2 Tt Slump Tolerance-**........covvvvviecnnnnn £ £ 1.5 inches [40 mm]

Entrained AIr** ... st 1% to 6%

43 Caloinm Chlorideup-to1 % by weight of Cement®** Temperature not to exceed 100
°F [38°C]

**For values as specified in the approved Design Mix prior to the addition of accelerating
admixture.
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353-3.2 Certification: Provide certification in accordance with 346-6.3.

353-3.3 Demonstration Slab: Prior to predueinghatching production concrete, demonstrate the
ability to furnish replacement slabs by constructing a demonstration slab on site. Demonstrate production
techniques for slab removal, dowel installation, concrete placement, finishing, slab curing, sample
preparation and curing, and proper timing of joint sawing. Demonstrate the ability to achieve the required
compressive strengths. Demonstrate the ability of the slabs to achieve the maturity needed for opening to
traffic within the required time. Schedule construction of the demonstration slab during the same time
period specified in the Contract Documents. If the Engineer determines that elements of the
demonstration slab fail to meet requirements of the Contract Documents, propose adjustments to the
construction processes and/or materials for the Engineer’s approval. The Engineer may require additional
demonstration slabs until a demonstration slab conforms with the Contract Documents.

353-4 Batching and Mixing Concrete.

Obtain concrete that meets the requirements of 346-7 with the following additional requirements:

Add all the concrete ingredients, excludmg the eale&uﬂ—ehteﬂde—aﬂd—?»—ga#yd HsAw
withheld-mixing-water-accelerator to the truck mixer at the plant. Mix each batch at the plant at the
mixing speed for 70-100 revolutions of the drum.

Agitate the concrete en route to the job site at a speed of no more than three revolutions per
minute. Add the ealemm—eh}ende-&nd—wrtmaeld—mmmg—watef accelerator to thc concrete at the Job site.
Mix the concrete for 40 additional revolutions at mixing speed after the
mixing-water-are accelerator is added to the mixer. Do not add esleium-ehleride-accelerator to any
concrete which has attained the age of 4560 minutes, measured from the beginning of the initial mixing at
the plant.

Incorporate the admmtﬁre—accelerator #5-into the concrete design mix in accordance with the

recommendations of the admixture supplier-whes-aFype-C-orFType E-admixture-is-used.

353-5 Test Requirements.

Perform concrete sampling and testing in accordance with Section 346-5. Perform the plastic
property tests in accordance with 346-8, except when the mix design contains-Celeium-Chieride an
accelerator perform the plastic propcrty tests pnor to the addition of-Caleiurm-Chleride the accelerator.

; 6-5—-The requirements of 346-9 apply to this
Sectlon w1th the followmg modlﬁcatton 28-day requzrements will be replaced with 24-hours and if the

desngn mix h&s—Galemm—Ghloﬁde-mcludes an accelemtor then the-tests—wr]-l—be—perfem&ed—pﬁeﬂe—the

medrﬁe&t—teﬂ—the compresswc strength cylmdcrs w111 be fabrlcatcd after all ingredients, mcludmg the
accelerators, are added.

Make ene-seta minimum of four test cylinders from the last slab for each day of placement to
assess strength for protection and opening to traffic (protection set). Cure the protection set of cylinders
by methods identical to those used in curing the concrete replacement slabs. Cure the acceptance set of
cylinders identical to the protection set of cylinders for the first 6-hours, then by laboratory cured
conditions thereafter until the 24-hour strength test. Provide a location and curing facility for initial
curing of verification cylinders.

Test two cylinders from the protection set within 6-hours of sampling and consider the average
compressive strength of these two tests to be the 6-hour compressive strength. If the compressive strength
is below 2,200 psi [15 MPa), test the remaining 2 cylinders from the protection set no longer than 6-hours
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from sampling. The Maturity Method specified in 353-10.2 may be used as an alternate to the protection
set of concrete cylinders.

Tcst the acceptance and venf cation cylmdcrs at 24-hours from the time of samplmg

353-6 Concrete Slab Acceptance.

Reject any Concrete not meeting the plastic property requirements of 353-5. Acceptance will be
based on plastic properties, achieving the 2,200 psi [15 MPa] compressive strength prior to opening the
slabs to traffic and the 24-hour compressive strength.

If the compressive strength of any set of test cylinders fails to meet the strength requirements,
take immediate corrective measures to ensure that concrete placed in the future meets the specified
strength requirements. The Engineer will evaluate the particular circumstances in each instance where a
strength deficiency occurs. If the Engineer determines that there will be a significant effect on the service
life of the replacement slab, replace the concrete at no expense to the Department.

If any uncontrolled cracks appear during the life of the contract unacceptable to the Engineer,
remove and replace any slab at no expense to the Department. Repair by removing and replacing the
pavement across the full width of all affected lanes or shoulders and to the nearest transverse joint in each
direction. Investigate and implement immediate effective solutions to eliminate further cracks, in
consultation with, and subject to the approval of, the Engineer.

353-7 Placing, Striking Off, Consolidating and Finishing Concrete.

Place concrete as specified in 350-8.

The requirements of 350-+89; and 350-110-and-350-12:2 are applicable to this Section.

Perform straight edging while the concrete is still in plastic state after floating is completed and
the excess water removed. Furnish a straightedge meeting the requirements of 350-3.126. Hold the
straightedge in successive positions parallel to the road centerline, in contact with the surface, testing until
the replacement slab is straight edged from one side to the other. Advance along the road in successive
stages of not more than one-half the length of the straightedge. Fill any depressions immediately with
freshly mixed concrete, strike-off, consolidate and refinish. Cut down and refinish any high areas.
Continue straightedge testing and surface correction until the entire surface conforms to the required
grade and cross section. Produce a uniform, gritty textured final finish longitudinally along the pavement
by dragging a broom or seamless strip of damp burlap, having at least 3 feet [1 m] in contact with the
pavement;-lengitudinally-along-the-pavement.

When required in the Contract Documents, produce a pavement surface that is true to grade and
uniform in appearance with a longitudinal line type texture by grinding in accordance with Section 352.

353-8 Curing.

Cure the slab as specified in 350-13, except for time and temperature restrictions. Use curing
compounds as specified in 350-13/.2 after completing the finishing operations. After the curing
compound has been applied, Gcover the surface and exposed edges with 2 layers of white burlap-
polyethylene curing blanket conforming to Section 925 or insulating blankets approved by the Engineer.
Cover the slab with the curing materials as soon as the slab hardens enough to -sustain-the Jeadresist
marring the concrete surface. Continue curing the slab until the concrete achieves the required 6-hour
strength.

353-9 Joints.
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353-9.1 General: Construct transverse joints as specified in 350-152 and as shown on the Design
Standards, except that dowels bars are installed per 353-9.2. Tie bars will not be placed along the
longitudinal joints unless shown in the Contract Documents. Apply a liquid bond breaker recommended
by the manufacturer for the intended application to theall vertical faces of the adjacent slabs-aleng the

353-9.2 Dowel Bars: Provide dowel bars in accordance with the details shown in the Contract

Documents.

353-9.2.1 Dowel Bars at Transverse Joint Between two Replacement Slabs: Follow
the requirements of 350-35-412 when providing dowel bars at a transverse joint between two freshly
placed replacement slabs.

353-9.2.2 Dowel Bars at Transverse Joints Between Existing and Replacement
Slabs: Follow the requirements of 350-+5-4/2, except drill holes and install dowel bars into the sawed
face or end of the existing slab. Develop load transfer between existing and freshly placed replacement
slab. The dowels shall be free to move inside the replacement slab and epoxy-bonded into the existing
slab.

353-9.2.3 Dowel Bar Installation: Install dowel bars in accordance with Section 416
except as modified herein, Use a gang drill (several drills mounted parallel in a rigid frame), when enough
operating space is available. Drill parallel to the centerline of the concrete pavement.

Inject epoxy into the hole after cleaning and prior to dowel insertion. Start
injection at the back of the hole to force the epoxy to move forward during dowel insertion. Twist the
dowel a minimum of one full turn during the insertion to ensure that the epoxy completely surrounds the
dowel. The injection process and viscosity of the epoxy shall be adequate to insure that the space between
the surface of the dowel and the inside of the hole is completely filled with epoxy.

Do not allow the epoxy to escape from the front of the hole after inserting the
dowel in the hole. Use a grout retention disk 1/8 inch [3.2 mm] thick, fabricated from nylon or plastic, to
hold epoxy in the hole during dowel insertion.

353-10 Protection and Opening to Traffic.

353-10.1 General: The requirements of 350-6 apply to this Section. Keep the slab closed to
traffic until the compressive strength requirement of 2,200 psi [15 MPa] is achieved. Verify the
achievement of the required strength by cylinder testing as specified in 353-5 or the use of the maturity
method test as described in 353-10.2. Provide documentation that 6-hour strength was achieved prior to
opening to traffic, by either a cylinder test report or a printed maturity meter monitoring record,

Protect the pavement from all traffic, including construction vehicles, until the specified

2 200 ps: [15 MPa] strength has been obtamed Sueh—preteeﬂen—shaﬂ—meluée#w—emﬁten—aﬂd

: milai approved-by-th 'IncludetntheQuahty
Control Plan (QCP) what actions will be used to protect the pavement. The protective measures shall be
arranged so as not to interfere with traffic lanes being utilized for required maintenance of traffic.
353-10.2 Maturity Method Testing: Provide and perform, with the assistance of the Engineer,

Maturity Method Testing as specified in ASTM C 1074 using Maturity Meter apparatus specified therein.

Maturity Method Testing may be used to estimate the in-place strength of that days
production of concrete slabs. Temperature sensors will be embedded at locations designated by the
Engineer.

When this method is used, a strength-maturity relationship chart, as outlined in ASTM C
1074, will be prepared and tested at the concrete producer’s design mix trial batch laboratory, or at other
approved laboratory facilities des‘.lgnated by the Engmeer Compresswe strength tests, as specified in
ASTM C 1074, will be-at-age ; generated to
produce a five point curve with hve-pomts before and Hveﬁom{ﬂ—aﬁer the target and with prior approval
by the Engineer.
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The Engineer may require compressive strength testing as outlined in 353-5. Fabricate six
test cylinders for protection strength and Maturity Meter correlation testing. The compressive strength
cylinder and maturity meter correlation testing will be performed for the first production day and at the
discretion of the Engineer for each remaining placement week, or until terminated by the Engineer.

353-11 Method of Measurement.

The quantity to be paid for will be the volume, in cubic yards [cubic meters], of concrete placed
and accepted. The quantity will be calculated on the basis of field-measured dimensions. The depth used
in this calculation will be determined by averaging an appropriate number of measurements from the
plane of the existing pavement surface to the surface of the subgrade, as it exists immediately prior to
placing the concrete.

353-12 Basis of Payment.

Price and payment will be full compensation for all work specified in this Section and shall
include demonstration slab construction, all joint construction, including tie bars and dowels, furnishing
of test specimens, and all necessary incidentals.

Payment will be made under:

Item No. 333-70- Concrete Pavement Slab Replacement - per cubic yard.
Item No. 2353- 70- Concrete Pavement Slab Replacement - per cubic meter.
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353 CONCRETE PAVEMENT SLAB REPLACEMENT.
(REV1-16-04) (FA 00-00-00) (7-04)
SECTION 353 (Pages 326-331) is deleted and the following substituted:

SECTION 353
CONCRETE PAVEMENT SLAB REPLACEMENT

353-1 Description.
Replace the existing defective area of concrete pavement with portland cement concrete. Repair
the damaged area of adjacent slabs, caused by slab removal at no cost to the Department.

353-2 Materials.
353-2.1 General: Meet the following requirements:

(8) Coarse AZEregate.........ccvevcereeresinriissienisne s isnsssesses Section 901
(b) Fine Aggregate..........cccverrrerminerrmrecciceemeemcernsessnesrssre s Section 902
(¢) Portland Cement.........ccoecnrmrrisinnssreiss e s sesnns Section 921
() WELET ..o e Section 923
(8) AdMIXIUIES.......covriirerierrr e Section 924
(f) Curing Materials........ccoovveiniiniiinn s Section 925
(2) Epoxy Compounds.........ccoceeeereervreerrenicriessencemiossesssnssssnes Section 926
(h) Embedded Items .........ccovvininiiinnnn s Section 931
(i) Calcium Chloride...........ccoevevvnivniirnricrrnns AASHTO M 144, Type 1

Concrete pavement containing only dowel bars will be considered non-reinforced
concrete.

353-3 Composition of Concrete.

353-3.1 Mixture Proportions: Designate the actual proportions to be used to produce a concrete
with a minimum 6-hour compressive strength of 2,200 psi [15 MPa] and a minimum 24-hour compressive
strength of 3,000 psi [21 MPa].

Prior to producing concrete, submit the design mix for approval on a form acceptable to
the Department. Ensure the 24-hour acceptance strength has a minimum over design of 400 psi [3MPa].
Indicate slump before and after addition of accelerator. Use mixes approved by the Department and from
an approved concrete production facility meeting the requirements of Chapter 9.2 of the Materials Manual
— Concrete Production Facilities Guidelines.

When an accelerating admixture is used in solution, the amount of water in the solution is
considered to be part of the mixing water. Make necessary adjustment to the concrete mix-water to
account for the amount of water in the accelerating admixture solution. Test the concrete for consistency
subject to the following values from the approved mix design values:

Slump Tolerance™* ....cooceviiiiincnicncinsnns + 1.5 inches [40 mm)]
Entrained AIr** ... 1% to 6%
Temperature not to exceed 100 °F [38°C]

**For values as specified in the approved Design Mix prior to the addition of accelerating
admixture.
353-3.2 Certification: Provide certification in accordance with 346-6.3.
353-3.3 Demonstration Slab; Prior to batching production concrete, demonstrate the ability to
furnish replacement slabs by constructing a demonstration slab on site. Demonstrate production
techniques for slab removal, dowel installation, concrete placement, finishing, stab curing, sample
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preparation and curing, and proper timing of joint sawing. Demonstrate the ability to achieve the required
compressive strengths. Demonstrate the ability of the slabs to achieve the maturity needed for opening to
traffic within the required time. Schedule construction of the demonstration slab during the same time
period specified in the Contract Documents. If the Engineer determines that elements of the
demonstration slab fail to meet requirements of the Contract Documents, propose adjustments to the
construction processes and/or materials for the Engineer’s approval. The Engineer may require additional
demonstration slabs until a demonstration slab conforms with the Contract Documents.

353-4 Batching and Mixing Concrete.

Obtain concrete that meets the requirements of 346-7 with the following additional requirements:

Add all the concrete ingredients, excluding the accelerator to the truck mixer at the plant. Mix
each batch at the plant at the mixing speed for 70-100 revolutions of the drum.

Agitate the concrete en route to the job site at a speed of no more than three revolutions per
minute. Add the accelerator to the concrete at the job site. Mix the concrete for 40 additional revolutions
at mixing speed after the accelerator is added to the mixer. Do not add accelerator to any concrete which
has attained the age of 60 minutes, measured from the beginning of the initial mixing at the plant.

Incorporate the accelerator into the concrete design mix in accordance with the recommendations
of the admixture supplier.

353-5 Test Requirements.

Perform concrete sampling and testing in accordance with Section 346-5. Perform the plastic
property tests in accordance with 346-8, except when the mix design contains an accelerator; perform the
plastic property tests prior to the addition of the accelerator. The requirements of 346-9 apply to this
Section with the following modification: 28-day requirements will be replaced with 24-hours and if the
design mix includes an accelerator, then the compressive strength cylinders will be fabricated after all
ingredients, including the accelerator, are added.

Make a minimum of four test cylinders from the last slab for each day of placement to assess
strength for protection and opening to traffic (protection set). Cure the protection set of cylinders by
methods identical to those used in curing the concrete replacement slabs. Cure the acceptance set of
cylinders identical to the protection set of cylinders for the first 6-hours, then by laboratory cured
conditions thereafter until the 24-hour strength test. Provide a location and curing facility for initial curing
of verification cylinders.

Test two cylinders from the protection set within 6-hours of sampling and consider the average
compressive strength of these two tests to be the 6-hour compressive strength. If the compressive strength
is below 2,200 psi [15 MPal, test the remaining 2 cylinders from the protection set no longer than 6-hours
from sampling. The Maturity Method specified in 353-10.2 may be used as an alternate to the protection
set of concrete cylinders.

Test the acceptance and verification cylinders at 24-hours from the time of sampling.

353-6 Concrete Slab Acceptance.

Reject any Concrete not meeting the plastic property requirements of 353-5. Acceptance will be
based on plastic properties, achieving the 2,200 psi [15 MPa] compressive strength prior to opening the
slabs to traffic and the 24-hour compressive strength.

If the compressive strength of any set of test cylinders fails to meet the strength requirements,
take immediate corrective measures to ensure that concrete placed in the future meets the specified
strength requirements. The Engineer will evaluate the particular circumstances in each instance where a
strength deficiency occurs. If the Engineer determines that there will be a significant effect on the service
life of the replacement slab, replace the concrete at no expense to the Department.

If any uncontrolled cracks appear during the life of the contract unacceptable to the Engineer,
remove and replace any slab at no expense to the Department. Repair by removing and replacing the
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pavement across the full width of all affected lanes or shoulders and to the nearest transverse joint in each
direction. Investigate and implement immediate effective solutions to eliminate further cracks, in
consultation with, and subject to the approval of, the Engineer.

353-7 Placing, Striking Off, Consolidating and Finishing Concrete.

Place concrete as specified in 350-8.

The requirements of 350-9 and 350-10 are applicable to this Section.

Perform straight edging while the concrete is still in plastic state after floating is completed and
the excess water removed. Furnish a straightedge meeting the requirements of 350-3.6. Hold the
straightedge in successive positions parallel to the road centerline, in contact with the surface, testing until
the replacement slab is straight edged from one side to the other. Advance along the road in successive
stages of not more than one-half the length of the straightedge. Fill any depressions immediately with
freshly mixed concrete, strike-off, consolidate and refinish. Cut down and refinish any high areas.
Continue straightedge testing and surface correction until the entire surface conforms to the required
grade and cross section. Produce a uniform, gritty textured final finish longitudinally along the pavement
by dragging a broom or seamless strip of damp burlap, having at least 3 feet [1 m] in contact with the
pavement.

When required in the Contract Documents, produce a pavement surface that is true to grade and
uniform in appearance with a longitudinal line type texture by grinding in accordance with Section 352.

353-8 Curing.

Cure the slab as specified in 350-11, except for time and temperature restrictions. Use curing
compounds as specified in 350-11.2 after completing the finishing operations. After the curing compound
has been applied, cover the surface and exposed edges with 2 layers of white burlap-polyethylene curing
blanket conforming to Section 925 or insulating blankets approved by the Engineer. Cover the slab with
the curing materials as soon as the slab hardens enough to resist marring the concrete surface. Continue
curing the slab until the concrete achieves the required 6-hour strength.

353-9 Joints.

353-9.1 General: Construct transverse joints as specified in 350-12 and as shown on the Design
Standards, except that dowels bars are installed per 353-9.2. Tie bars will not be placed along the
longitudinal joints unless shown in the Contract Documents. Apply a liquid bond breaker recommended
by the manufacturer for the intended application to all vertical faces of the adjacent slabs.

353-9.2 Dowel Bars: Provide dowel bars in accordance with the details shown in the Contract
Documents.

353-9.2.1 Dowel Bars at Transverse Joint Between two Replacement Stabs: Follow
the requirements of 350-12 when providing dowel bars at a transverse joint between two freshly placed
replacement slabs.

353-9.2.2 Dowel Bars at Transverse Joints Between Existing and Replacement
Slabs: Follow the requirements of 350-12, except drill holes and install dowel bars into the sawed face or
end of the existing slab. Develop load transfer between existing and freshly placed replacement slab. The
dowels shall be free to move inside the replacement slab and epoxy-bonded into the existing siab.

353-9.2.3 Dowel Bar Installation: Install dowel bars in accordance with Section 416
except as modified herein. Use a gang drill (several drills mounted parallel in a rigid frame), when enough
operating space is available. Drill parallel to the centerline of the concrete pavement.

Inject epoxy into the hole after cleaning and prior to dowel insertion. Start
injection at the back of the hole to force the epoxy to move forward during dowel insertion. Twist the
dowel a minimum of one full turn during the insertion to ensure that the epoxy completely surrounds the
dowel. The injection process and viscosity of the epoxy shall be adequate to insure that the space between
the surface of the dowel and the inside of the hole is completely filled with epoxy.
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Do not allow the epoxy to escape from the front of the hole after inserting the
dowel in the hole. Use a grout retention disk 1/8 inch {3.2 mm] thick, fabricated from nylon or plastic, to
hold epoxy in the hole during dowel insertion.

353-10 Protection and Opening to Traffic.

353-10.1 General: The requirements of 350-6 apply to this Section. Keep the slab closed to
traffic until the compressive strength requirement of 2,200 psi [15 MPa] is achieved. Verify the
achievement of the required strength by cylinder testing as specified in 353-5 or the use of the maturity
method test as described in 353-10.2. Provide documentation that 6-hour strength was achieved prior to
opening to traffic, by either a cylinder test report or a printed maturity meter monitoring record.

Protect the pavement from all traffic, including construction vehicles, until the specified
2,200 psi [15 MPa] strength has been obtained. Include in the Quality Control Plan (QCP) what actions
will be used to protect the pavement. The protective measures shall be arranged so as not to interfere with
traffic lanes being utilized for required maintenance of traffic.

353-10.2 Maturity Method Testing: Provide and perform, with the assistance of the Engineer,
Maturity Method Testing as specified in ASTM C 1074 using Maturity Meter apparatus specified therein.

Maturity Method Testing may be used to estimate the in-place strength of that days
production of concrete slabs. Temperature sensors will be embedded at locations designated by the
Engineer.

When this method is used, a strength-maturity relationship chart, as outlined in ASTM C
1074, will be prepared and tested at the concrete producer’s design mix trial batch laboratory, or at other
approved laboratory facilities designated by the Engineer. Compressive strength tests, as specified in
ASTM C 1074, will be generated to produce a five point curve with points before and after the target and
with prior approval by the Engineer.

The Engineer may require compressive strength testing as outlined in 353-5. Fabricate six
test cylinders for protection strength and Maturity Meter correlation testing. The compressive strength
cylinder and maturity meter correlation testing will be performed for the first production day and at the
discretion of the Engineer for each remaining placement week, or until terminated by the Engineer.

353-11 Method of Measurement.

The quantity to be paid for will be the volume, in cubic yards [cubic meters], of concrete placed
and accepted. The quantity will be calculated on the basis of field-measured dimensions. The depth used
in this calculation will be determined by averaging an appropriate number of measurements from the
plane of the existing pavement surface to the surface of the subgrade, as it exists immediately prior to
placing the concrete.

353-12 Basis of Payment.

Price and payment will be full compensation for all work specified in this Section and shall
include demonstration slab construction, all joint construction, including tie bars and dowels, furnishing
of test specimens, and all necessary incidentals.

Payment will be made under:

Item No. 353- 70- Concrete Pavement Slab Replacement - per cubic yard.
Item No. 2353- 70- Concrete Pavement Slab Replacement - per cubic meter.

10
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Florida Department of Transportation

JEB BUSH State Materials Office — Materials Research Park JOSE ABREU
GOVERNOR 5007 NE 39* Avenue, Gainesville, FL 32609 SECRETARY
Phone (352) 955-6600, Fax (352) 955-6613

MEMORANDUM

DATE: January 12, 2003
TO: Clinton J. Shaw, State Specifications Office
FROM: Charles A. Ishee, Structural Materials Research Engineer

COPIES: Michael J. Bergin, John Owens

SUBJECT: Proposed Modifications to Specification: D3530000

All received comments have been reviewed regarding the subject modification to the
Standard Specification and are attached with reply. If you have any questions, please e-mail me
at RT822CI or charles.ishee@dot.state.fl.us.

CAl/cai

Attachment
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Responses to Comments Received on Draft Specifications

Specification 353 (General)

Submitted by: Jim Armaghani — Florida Concrete Products Association

Comment: Check out the spelling of Portland. .. should be a capital “P”

Response: Agree, all instances of Portland cement pavement and such should be with a capital P.

Specification 353-2 (Materials)

Submitted by: Daniel Haldi — District 5 Materials Office

Comment: Indexes show Tie bar also at multiple slab pavements. So non-reinforced pavement also has tie
bar, should not be discounted here.

Response: Disagree, the standard index is for many slabs and this specification for replace one slab at a
time or multiple slabs in one location.

Specification 353-2 (Materials)

Submitted by: Pam Murray — District 5 Materials

Comment: Does (i) still apply?

Response: In certain districts, the majority of the slab replacement concrete used has calcium chloride in
it. Therefore, it is still being used (especially in District 3) and should remain in the specification.

Specification 353-2 (Materials)

Submitted by: Pam Murray — District 5 Materials

Comment: Fourth paragraph - Incorporate the accelerator (is?) into the concrete design...

Response: Agree, the sentence should read... “Incorporate the accelerator into the concrete design mix
in accordance with the recommendations of the admixture supplier.”

Specification 353-2 (Materials)

Submitted by: Jim Martin — District 2 Specifications Office

Comment: In 353, they have some grammar problems. See the fourth paragraph of 353-4. Delete the work
“isﬁ.

Response: Agree, the sentence should read... “Incorporate the accelerator into the concrete design mix

in accordance with the recommendations of the admixture supplier.”

Specification 353-2.1 (Materials)

Submitted by: Daniel Haldi — District 5 Materials Office

Comment: list liquid bond breaker referenced later in spec.

Response: Disagree, there is not specification on the liquid bond breaker except that it be recommended
by the manufacture. There is also no standard specification, nor national specification, for a liquid bond
breaker that I am aware of.

Specification 353-3.1 (Mixture Proportions)

Submitted by: Keith West — District 1&7 Materials

Comment: Target Slump- should be Siump Tolerance

Response: Agree, changed sentence should read... “Slump Tolerance...”

Specification 353-3.1 (Composition of Concrete)

Submitted by: Daniel Haldi — District 5 Materials Office

Comment: when is entrained air tested ... no double asterisk to say before adding accelerator
Response: Agree, changed to read... “Entrained Air**.....”

Specification 353-3.1 (Mixture Proportions)

Submitted by: Jim Armaghani — Florida Concrete Products Association

Comment: Check consistence of how hours is use (example 6-hours) and temperature conversion is consistent
with other specifications such as 346.
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Response: Agree, all instances where an hour is specified it should be with a dash as in 6-hours. The
temperature at the end of third paragraph should read... “Temperature not to exceed 160°F [40°C]”

Specification 353-3.1 (Mixture Proportions)

Submitted by: Jim Armaghani — Florida Concrete Products Association

Comment: Batch process in the lab should be spelled out such as “leave in the mixer for 30 minutes at 95 °F”
Response: Disagree, this should be placed in the Materials Manual 9.2 like reference in 346.

Specification 353-3.3 (Composition of Concrete)

Submitted by: Daniel Haldi — District 5 Materials Office

Comment: discusses dowel install, but not tie bar install when multiple slab replacement runs.

Response: Disagree, tie bars are not allowed until specified in the contract documents. Tie bars should
be the exception and not the rule.

Specification 353-4 (Batching and Mixing Concrete)

Submitted by: Keith West — District 1&7 Materials

Comment: Do not add accelerator to any concrete which has attained the age of 45 (60) minutes, measured
from the beginning of thr initial mixing at the plant.

Response: Agree, changed sentence should read... “Do not add accelerator to any concrete which has
attained the age of 60 minutes, measured from the beginning of the initial mixing at the plant.”

Specification 353-5 (Test Requirements)

Submitted by: Daniel Haldi — District 5 Materials Office
Comment: duplicated 1% and 4™ sentences.

Response: Agree

Specification 353-5 (Test Requirements)

Submitted by: Daniel Haldi — District 5. Materials Office

Comment: 2nd para., out of place discussing curing of acceptance cylinders. Should refer to 346-8 or 9, where
Contractor provides, and same for QC as V, etc.

Response: Agree, second paragraph needs to have last sentence added to read... “Provide a location and
curing facility for initial curing of verification cylinders.”

Specification 353-5 (Test Requirements)

Submitted by: Daniel Haldi — District 5 Materials Office

Comment: 353-5, 346-9 applies, except 28-day strength is at 24-hours, here.

Response: Agree, first paragraph (last sentence) needs to be changed to read... “The requirements of
346-9 apply to this Section with the following modification: 28-day requirement will be replaced with 24-
hours and if the design mix includes an accelerator, then the compressive strength cylinders will be
fabricated after all ingredients, including the accelerator, are added.”

Specification 353-5 (Test Requirements)

Submitted by: Daniel Haldi — District 5 Materials Office

Comment: last sentence ... test acceptance QC and V @ 24 hours...

Response: Agree, changed to read... “Test the acceptance and verification cylinders at 24-hours from the
time of sampling”

Specification 353-5 (Test Requirements)

Submitted by: Keith West — District 1&7 Materials

Comment: Perform concrete sampling and testing in accordance with Section 346-5
This sentence shows up twice in the first paragraph of this section.

Response: Agree, the second instance of this of sentence should be taken out.

Specification 353-5 (Test Requirements)
Submitted by: Jim Armaghani - Florida Concrete Products Association



19.

20.

21,

22,

23,

24,

25.

— - D3530000
353-70; 2353-70

Comment: Second Paragraph, first sentence, change “one set of four test cylinders” to a minimum of four
Response: Agree, changed sentence should read... “Make a minimum of four test cylinders from the last
slab for each day of placement to assess strength for protection and opening to traffic (protection set).”

Specification 353-7 (Placing, Striking Off, Consolidating and Finishing Concrete)

Submitted by: Daniel Haldi — District 5 Materials Office

Comment: 3rd para, last sentence, produce final finish by burlap or broom.

Response: Agree, changed to read... “Produce a uniform, gritty textured final finish longitudinally along
the pavement by dragging a broom or seamless strip of damp burlap, having at least 3 feet [1 m] in
contact with the pavement.”

Specification 353-7 (Placing, Strike Off, Consolidating and Finishing Concrete)

Submitted by: Bill Richards — District 5

Comment: Article 353-7, In the newly added last paragraph, delete the words "When required in the contract
Decuements,” and start the sentence with "Produce”.

I am not aware of any operations where we would not desire the surface to meet the standard stated in the
paragraph.

Response; Disagree, if the concrete pavement that is being replaced is an older project, then it will not
have ever been grinded as specified in 352. To require the new concrete pavement to meet 352 would be
extremely expensive and not needed. Eventually, this sentence will go away, but not at this time.

Specification 353-8 (Curing)
Submitted by: Daniel Haldi — District 5 Materials Office
Comment: in order to ensure both compound and burlap is used, add ... blankets after application of compound

Response: Agree, section needs to read... “Cure the slab as specified in 350-11, except for time and
temperature restrictions. Use curing compounds as specified in 350-11.2 after completing the finishing
operations. After the curing compound has been applied, cover the surface and exposed edges with two
layers of white burlap-polyethylene curing blanket conforming to Section 925 or insulating blankets
approved by the Engineer. Cover the slab with the curing materials as soon as the slab hardens enough to
resist marring the concrete surface. Continue curing the slab until the concrete achieves the required
6-hour strength.”

Specification 353-9 (Joints)

Submitted by: Daniel Haldi - District 5 Materials Office

Comment: no tie bars for individual slabs, but use on long runs two or three or more. Pick a number ... see
index 405 ?

Response: Agree, changed to read... “Tie bars will not be placed along the longitudinal joints unless
shown in the contract documents.”

Specification 353-9 (Joints)

Submitted by: Daniel Haldi — District 5 Materials Office

Comment: bond breaker on all vertical surfaces.

Response: Agree, changed to read... “Apply a liquid bond breaker recommended by the manufacturer
for the intended application to all vertical faces of the adjacent slabs.”

Specification 353-9.1 (Joints)

Submitted by: Jim Armaghani — Florida Concrete Products Association

Comment: Last sentence, add in the wording that the liquid bond breaker should be for the intended
application.

Response: Agree, changed to read... “Apply a liquid bond breaker recommended by the manufacturer
for the intended application to all vertical faces of the adjacent slabs.”

Specification 353-9.2.3 (Dowel Bar Installation)
Submitted by: Jim Armaghani — Florida Concrete Products Association
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Comment: First paragraph, add a sentence to read “Drill paraliel to the centerline of the pavement.” This is in
the situations were the transverse joint is not perpendicular to the centerline of the pavement.

Response: Agree, add a sentence to the first paragraph to read... “Drill parallel to the centerline of the
concrete pavement.”

Specification 353-10 (Protection and Opening to Traffic)

Submitted by: Daniel Haldi — District 5 Materials Office

Comment: test cylinders @ Engineer discretion for 1st and any remaining placements until terminated by
engineer [ may need a bunch upfront to train and get started, might not wish to waste a week to get up to speed
]-

Response: Disagree, this specification is intended to be more of a performance specification and this is
getting to be too much of a prescription specification that is not adding any value to the pavement.

Specification 353-10 (Protection and Opening to Traffic)

Submitted by: Daniel Haldi — District 5 Materials Office

Comment: provide permanent report documentation that 6 hour strength was achieved prior to opening to
traffic, by either a cylinder test report or a printed maturity meter monitoring record ...

Response: Agree, add a sentence at the end of first paragraph in 353-10.1 to read... “Provide
documentation that 6-hour strength was achieved prior to opening to traffic, by either a cylinder test
report or a printed maturity meter monitoring record.”

Specification 353-10.2 (Maturity Method Testing)

Submitted by: Jim Armaghani — Florida Concrete Products Association

Comment: Delete the requirement of two point before and two points after, because it would be a waste of
time to redo an entire mix just because the producers only have on point, but still enough data.

Response: Agree to a degree, changed sentence should read... “Compressive strength tests, as specified
in ASTM C 1074, will be generated to produce a five point curve with points before and after the target
and with prior approval by the Engineer.”
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Florida Department of Transportation
JEB BUSH 605 Suwannee Street JOSE ABREU
GOVERNOR Tallahassee, FL 32399.0450 SECRETARY
MEMORANDUM
DATE: January 8, 2004
TO: Charles Ishee

FROM: Clinton J. Shaw, State Specifications Office ?%;,

SUBJECT: Proposed Modifications To Specification: D3530000.D01

Comments received, regarding the subject modification to the Standard Specifications,
are attached. Please review these comments and advise of any further modifications as soon as
possible. Also, please submit an electronic summary, of your decisions concerning these
comment(s) in memorandum format. This summary will be posted on the State Specifications
Office Web Page and included in the Specifications folder for future reference, should someone
question your response. Your assistance will be appreciated.

Please Email submittals to SP965CS or clinton.shaw@dot.state.fl.us.

CSfjo

Attachment
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COMMENTS RECEIVED FROM INDUSTRY REVIEW FOR
D3530000.D01 - CONCRETE PAVEMENT SLAB REPLACEMENT
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File: D3530000.D01 - Concrete Pavement Slab Replacement
Username: Daniel F. Haldi

UserEmail: daniel.haldi@dot.state.fl.us

UserTel: 386-740-3516

UserFAX: 386-736-5178

Comments:

353-2Indexes show Tie bar also at multiple slab pavements. So non-reinforced
pavement also has tie bar, should not be discounted here.

353-2.1 list liquid bond breaker referenced later in spec.

353-3.1 when is entrained air tested ... no double asterisk to say before adding
accelerator

353-3.3 discusses dowel install, but not tie bar install when multiple slab replacement
runs.

353-5-duplicated-tst-and-4th-sentenses—This has been done JHO.

3563-5 2nd para., out of place discussing curing of acceptance cylinders. Should refer to
346-8 or 9, where Contractor provides, and same for QC as V, etc.

353-5, 346-9 applies, except 28-day strength is at 24-hours, here.
353-5, last sentence ... test acceptance QC and V @ 24 hours...
353-7, 3rd para, last sentence, produce final finish by burlap or broom.

353-8, in order to ensure both compound and burlap is used, add ... blankets after
application of compound ...

353-9 no tie bars for individual slabs, but use on long runs two or three or more. Pick a
number ... see index 405 ?

353-9 bond breaker on all vertical surfaces.

353-10 test cylinders @ Engineer discretion for 1st and any remaining placements until
terminated by engineer [ may need a bunch upfront to train and get started, might not
wish to waste a week to get up to speed ].

353-10 provide permanent report documentation that 6 hour strength was achieved
prior to opening to traffic, by either a cylinder test report or a printed maturity meter
monitoring record ...
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END.

File: D3530000.D01 - Concrete Pavement Slab Replacement
Username: Bill Richards

UserEmail: william.richards@dot.state fl.us

UserTel: 386/943-5161

UserFAX: 386/736-5302

Comments:

Article 353-7, |n the newly added last paragraph, delete the words "When
required in the contract Docuements,” and start the sentence with "Produce”.

| am not aware of any operations where we would not desire the surface to
meet the standard stated in the paragraph.
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File: D3530000.D01 - Concrete Pavement Slab Repiacement
Username: Pam Murray

UserEmail: pamela.murray@dot.state fl.us

UserTel: 386-740-3525 S/C 373-3525

UserFAX: 386-736-5178

Comments:

353-2.1 Does (i) still apply?

353-4 Fourth paragraph - Incorporate the accelerator (is?) into the
concrete design...
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File: D3530000.D01 - Concrete Pavement Slab Replacement
Username: Keith West

UserEmail: keith.west@dot.state.fl.us

UserTel: SC 557-4264

UserFAX:

ContactRequested:

Remote Name: 156.75.10.115
Remote User:

Comments:
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353-3.1 Mixture Proportions
Target Slump- should be Slump Tolerance

353-4 Batching and Mixing Concrete

Do not add accelerator to any concrete which has attained the age of
45 (60) minutes, measured from the beginning of thr initial mixing at
the plant.

353-5 Test Requirements.
Perform concrete sampling and testing in accordance with Section 346-5
This sentence shows up twice in the first paragraph of this section.
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These are the comments from D2 personnel.

1. These specs are going into CQC, so whenever there is concrete pavement to be
done, it will also have to be listed in the CQC plan.
However, | do not see where spec 6-8 is being changed to accommodate this additional
set of specifications. |s 6-8 going to be changed?

2. In 352, they are not following the same protocol as they did in 350. In 350, they
cross off the ".048" when going metric for 10 feet. However, in 352, they describe 10
feet as being 3.048 meters, The specs should agree in the interpretation of what 10
feet is.

Delete the-word-"is". This has been done JHO.
Best Regards, Jim
Jim Martin, P.E.

District || Specifications Engineer
386.961.7577, SC 8
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JEB BUSH 605 Suwannee Street JOSE APREU

GOVERNOR Tallahassee, FL 32399-0450 SECRETARY
MEMORANDUM
DATE: November 3, 2003
TO: Specification Review Distribution List
FROM: Duane F. Brautigam, P.E., State Specifications En er

SUBJECT: Proposed Specifications Change — D3530000.D01 — Concrete Pavement Slab
Replacement.

In accordance with Specification Development Procedures, we are sending you a copy of
a proposed specification change to Concrete Pavement Slab Replacement.

This change was proposed by Charles Ishee, State Materials Office.

Please share this proposal with others within your responsibility. Review comments are
due within four weeks and should be sent to Mail Station 75 or to my attention via e-mail at
SP965DB or duane.brautigam(@dot.state.fl.us. Comments received after December 1, 2003 may
not be considered. Your input is encouraged.

DFB/jho
Attachment

COMMENTS:

Submitted by: Phone #:
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Florida Department of Transportation
JEB BUSH 605 Suwannee Street JOSE ABREU
GOVERNOR Tallahassee, FL 32359-0450 SECRETARY
MEMORANDUM
DATE: November 3, 2003
TO: Specification Review Distribution List
FROM: Duane F. Brautigam, P.E., State Specifications Engineer
SUBJECT:

Proposed Specifications Change: D3530000.D01 — Concrete Pavement Slab
Replacement.

In accordance with Specification Development Procedures, we are sending you a copy of
a proposed specification change to Concrete Pavement Slab Replacement.

This change was proposed by Charles Ishee, State Materials Office.

Please share this proposal with others within your responsibility. Review comments are
due within four weeks and should be sent to Mail Station 75 or to my attention via e-mail at

SP965DB or duane.brautigam(@dot.state.fl.us. Comments received after December 1, 2003 may
not be considered. Your input is encouraged.

DFB/jho
Attachment

COMMENTS:

Submitted by: Phone #:
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353 CONCRETE PAVEMENT SLAB REPLACEMENT.
(REVA2-28-015-19-9310-24-03)(FA1-3-02)-G-02)

SECTION 353 (Pages 326-331) is deleted and the following substituted:

SECTION 353
CONCRETE PAVEMENT SLAB REPLACEMENT

353-1 Description.
Replace the existing defective area of concrete pavement with Pportland cement concrete-slabs.

Repair the damaged area of adjacent slabs, caused by slab removal;-te-the-satisfaction-of the Fingineerand

at no cost to the Department.

353-2 Materials.
353-2.1 General: Meet the following requirements:
(a) Coarse AZEregate........c.ccocveevrrreriencierr e csiss s Section 901
(b) Fine AZRregate.......cccvvviceeiceririinininese e Section 902
(¢) Portland Cement.............ccooverecrcenrnmennnenin e Section 921
[0 7 1<) P OR PO PUP Section 923
(€) AAMIXIUIES.....cvvrrrrcere it Section 924%
(f) Curing Materials.........cconnnininiirn e Section 925
(2) Epoxy Compounds..........ccoivmcninncnininininnsssenanens Section 926
{h) Embedded Ltems .........cccocoenimniinc i Section 931
(i) Calcwm Chlorlde ......................................... AASHTO M 144, Type 1%

—(oncrete pavement
containing only t-le—&ad-dowel bars w111 be consndered umanfereed—:ron-reznforced concrete.

353-3 Composition of Concrete.

353-3.1 Mixture Proportions: Designate the actual proportions to be used to produce a concrete
with a minimum 6hour compressive strength of 2,200 psi [15 MPa) and a minimum 24-hour compressive
strength of 3,000 psi [21 MPa].

Prior to producing concrete, submit the design mix for approval on a form acceptable to
the Department. The-minimum-over-desiga-shall-be-400-psi{3-MPal at-Ensure the 24 hour acceptance
strength has a minimum over design of 400 psi [3MPa]. Indicate slump before and after addition of
accelerator. Use mixes approved by the Department and from an approved concrete production facility
meeting the requirements of Chapter 9.2 of the Materials Manual — Concrete Production Facilities
Guidelines.

When an accelerating admixture is used in solution, the amount of water in the solution is
considered to be part of the mixing water. Make necessary adjustment to the concrete mix-water to
account for the amount of water in the accelerating admixture solution. Iaspeet-and-tTest the concrete for
consistency and-strengthy-subject to the following teleranees-values from the approved mix design values:

EEToargel SIUmMp-*¥ ..o £ + 1.5 inches {40 mm]

Entrained Al ... sssse s ssssssnees 1% to 6%

¥ Caleium-Chiorideup-to- 190 by-weight of Cement®** Temperature not 1o exceed 100
F {38°CJ

**For values as specified in the approved Design Mix prior to the addition of accelerating
admixture.
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353-3 2 Certlﬁcatlon' Provnde certlf' catlon in accordance with 346-6.3.

353-3.3 Demonstration Slab: Prior to predueingbaiching production concrete, demonstrate the
ability to furnish replacement slabs by constructing a demonstration slab on site. Demonstrate production
techniques for slab removal, dowel installation, concrete placement, finishing, slab curing, sample
preparation and curing, and proper timing of joint sawing. Demonstrate the ability to achieve the required
compressive strengths. Demonstrate the ability of the slabs to achieve the maturity needed for opening to
traffic within the required time. Schedule construction of the demonstration slab during the same time
period specified in the Contract Documents. If the Engineer determines that elements of the
demonstration slab fail to meet requirements of the Contract Documents, propose adjustments to the
construction processes and/or materials for the Engineer’s approval. The Engineer may require additional
demonstration slabs until a demonstration slab conforms with the Contract Documents.

353-4 Batching and Mixing Concrete.

Obtain concrete that meets the requirements of 346-7 with the following additional requirements:

. Add all the concrete ingredients, excludmg the ealeium-chloride-and 3-saliyd 5 Lim'} of
wthhe%d—mmmg—wa%er-accelemtor to the truck mixer at the plant. Mix each batch at the plant at the
mixing speed for 70-100 revolutions of the drum.

Agitate the concrete en route to the job site at a speed of no more than three revolutions per
minute. Add the ealeinm-ehloride-and-withheld-mixing water accelerator to the concrete at the job site.
Mix the concrete for 40 additional revolutions at mixing speed after the ealeium-ehloride-and-withheld
mixing-water-are accelerqgtor is added to the mixer. Do not add ealeium-chloride-accelerator to any
concrete which has attained the age of 45 minutes, measured from the beginning of the initial mixing at
the plant.

Incorporate the admaet&re—acce!ei ‘ator is into the concrete design mix in accordance with the

recommendations of the admixture supplier-when-a-Type-C-or Fype-E-admixture-is-used.

353-5 Test Requirements.

Perform concrete sampling and testing in accordance with Section 346-5. Perform the plastic
property tests in accordance with 346-8, except when the mix design contains-Caleium-Chleside an
accelerator, perform the plastic property tests prior to the addition of-Geleium-Chleride the accelerator.
Perform concrete sampling and testing in accordance with 346-5. The requirements of 346-9 apply to this

Section with the followmg modlﬁcatlon if the de51gn mix has—Gale—anh-leﬂée-mcludev an acce]eralar
then thete p : §

thc compressive Strength cylmders wnll be
fabricated after all ingredients, including t4e accelerators, are added.

Make one set of four test cylinders from the last slab for each day of placement to assess strength
for protection and opening to traffic (protection set). Cure the protection set of cylinders by methods
identical 1o those used in curing the concrete replacement slabs. Cure the acceptance set of cyvlinders
identical to the protection set of cylinders for the first 6-hours, then by laboratory cured conditions
therecfter until the 24-hour strengih test.

Test two cylinders from the protection set within 6-hours of sampling and consider the average
compressive strength of these two tests to be the 6-hour compressive strength. If the compressive strength
is below 2,200 psi [15 MPa], test the remaining 2 cylinders from the protection set no longer than 6-hours
from sampling. The Maturity Method specified in 353-10.2 may be used as an alternate to the protection
set of concrete cylinders.
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'I‘est the acceptance cylmdcrs at 24-hours from the time of samplmg

353-6 Concrete Slab Acceptance.

Reject any Concrete not meeting the plasnc property fequzrements of 353-5. Acceptance will be
based on plastic properties, achieving the 2,200 psi [15 MPa] compressive strength prior to opening the
slabs to traffic and the 24-hour compressive strength.

If the compressive strength of any set of test cylinders fails to meet the strength requirements,
take immediate corrective measures to ensure that concrete placed in the future meets the specified
strength requirements. The Engineer will evaluate the particular circumstances in each instance where a
strength deficiency occurs. If the Engineer determines that there will be a significant effect on the service
life of the replacement slab, replace the concrete at no expense to the Department.

If any uncontrolled cracks appear during the life of the contract unacceptable to the Engineer,
remove and replace any slab at no expense to the Department. Repair by removing and replacing the
pavement across the full width of all affected lanes or shoulders and to the nearest transverse joint in each
direction. Investigate and implement immediate effective solutions to eliminate further cracks, in
consultation with, and subject to the approval of, the Engineer.

353-7 Placing, Striking Off, Consolidating and Finishing Concrete.

Place concrete as specified in 350-8.

The requirements of 350-489; and 350-14+0-and-350-12-2 are applicable to this Section.

Perform straight edging while the concrete is still in plastic state after floating is completed and
the excess water removed. Furnish a straightedge meeting the requirements of 350-3.126. Hold the
straightedge in successive positions paraliel to the road centerline, in contact with the surface, testing until
the replacement slab is straight edged from one side to the other. Advance along the road in successive
stages of not more than one-half the length of the straightedge. Fill any depressions immediately with
freshly mixed concrete, strike-off, consolidate and refinish. Cut down and refinish any high areas.
Continue straightedge testing and surface correction until the entire surface conforms to the required
grade and cross section. Produce a uniform, gritty textured final finish by dragging a seamiess strip of
damp burlap, having at least 3 feet [1 m] in contact with the pavement, longitudinally along the pavement.

When required in the Contract Documents, produce a pavement surface that is true to grade and
uniform in appearance with a longitudinal line type texture by grinding in accordance with Section 352.

353-8 Curing.

Cure the slab as specified in 350-13/, except for time and temperature restrictions. Use curing
compounds as specified in 350-137.2 after completing the finishing operations. Cover the surface and
exposed edges with 2 layers of white burlap-polyethylene curing blanket conforming to Section 925 or
insulating blankets approved by the Engineer. Cover the slab with the curing materials as soon as the slab
hardens enough to-sustain-theloadresist marring the concrete surface. Continue curing the slab until the
concrete achieves the required 6-hour strength.

353-9 Joints.

353-9.1 General: Construct transverse joints as specified in 350-152 and as shown on the Design
Standards, except that dowels bars are installed per 353-9.2. Tie bars will not be placed along the
tongitudinal joints. Apply a /iguid bond breaker recommended by the manufacturer to the vertical faces of
the adjacent slabs along the longitudinal joint.

353-9.2 Dowel Bars: Provide dowel bars in accordance with the details shown in the Contract |
Documents.
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353-9.2.1 Dowel Bars at Transverse Joint Between two Replacement Slabs: Follow
the requirements of 350-45-412 when providing dowel bars at a transverse joint between two freshly
placed replacement slabs.

353-9.2.2 Dowel Bars at Transverse Joints Between Existing and Replacement
Slabs: Follow the requirements of 350-+5-412, except drill holes and install dowel bars into the sawed
face or end of the existing slab. Develop load transfer between existing and freshly placed replacement
slab. The dowels shall be free to move inside the replacement slab and epoxy-bonded into the existing
slab.

353-9.2.3 Dowel Bar Installation: Install dowel bars in accordance with Section 416
except as modified herein. Use a gang drill (several drills mounted parallel in a rigid frame), when enough
operating space is available.

Inject epoxy into the hole after cleaning and prior to dowel insertion. Start
injection at the back of the hole to force the epoxy to move forward during dowel insertion. Twist the
dowel a minimum of one full turn during the insertion to ensure that the epoxy completely surrounds the
dowel. The injection process and viscosity of the epoxy shall be adequate to insure that the space between
the surface of the dowel and the inside of the hole is completely filled with epoxy.

Do not allow the epoxy to escape from the front of the hole after inserting the
dowel in the hole. Use a grout retention disk 1/8 inch [3.2 mm] thick, fabricated from nylon or plastic, to
hold epoxy in the hole during dowel insertion.

353-10 Protection and Opening to Traffic.

353-10.1 General: The requirements of 350-6 apply to this Section. Keep the slab closed to
traffic until the compressive strength requirement of 2,200 psi [15 MPa] is achieved. Verify the
achievement of the required strength by cylinder testing as specified in 353-5 or the use of the maturity
method test as described in 353-10.2.

Protect the pavement from all traffic, including construction vehicles, until the specified

2, 200 ps: [15 MPa] strength has been obtamed Sueh—pretee&en—sh&ll—mehde—the—emet-ne&aﬂd

Cantml Plan (QCP) what actions will be used to protect the pavement The protectwe measures shall be

arranged so as not to interfere with traffic lanes being utilized for required maintenance of traffic.
353-10.2 Maturity Method Testing: Provide and perform, with the assistance of the Engineer,

Maturity Method Testing as specified in ASTM C 1074 using Maturity Meter apparatus specified therein.

Maturity Method Testing may be used to estimate the in-place strength of that days
production of concrete slabs. Temperature sensors will be embedded at locations designated by the
Engineer.

When this method is used, a strength-maturity relationship chart, as outlined in ASTM C
1074, will be prepared and tested at the concrete producer’s design mix trial batch laboratory, or at other
approved laboratory facilities de51gnated by the Engmeer Compresswe strength tests, as specified in
ASTM C 1074, will be-at-age generated to
produce a five point curve with two pmntq before and hwo pomta ajter the target and with prior approval
by the Engineer,

The Engineer may require compressive strength testing as outlined in 353-5. Fabricate six
test cylinders for protection strength and Maturity Meter correlation testing. The compressive strength
cylinder and maturity meter correlation testing will be performed for the first production day and at the
discretion of the Engineer for each remaining placement week, or until terminated by the Engineer.

353-11 Method of Measurement.

The quantity to be paid for will be the volume, in cubic yards [cubic meters], of concrete placed
and accepted. The quantity will be calculated on the basis of field-measured dimensions. The depth used
in this calculation will be determined by averaging an appropriate number of measurements from the
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plane of the existing pavement surface to the surface of the subgrade, as it exists immediately prior to
placing the concrete.

353-12 Basis of Payment.

Price and payment will be full compensation for all work specified in this Section and shall
include demonstration slab construction, all joint construction, including tie bars and dowels, furnishing
of test specimens, and all necessary incidentals.

Payment will be made under:

Item No. 353- 70- Concrete Pavement Slab Replacement - per cubic yard.
Item No. 2353- 70- Concrete Pavement Slab Replacement - per cubic meter.



Responses to Comments Received on Specification
D3530000 - Concrete Pavement Slab Replacement
by Charles A. Ishee, P.E., Structural Materials Research Engineer
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File: D3530000 - Concrete Pavement Slab Replacement
Username: Tracy Witt ‘

UserEmail: tracy.witt@dot.state.fl.us

UserTel: SC 881-7842

UserFAX: SC 881-7849

ContactRequested:

Remote Name: 156.75.19.144
Remote User:

Comments:

Don Rauch - There is no requirement up front to indicate that this material is part
of a contractor's QCP. There is one statement that indicates that the protection
methods have to be in the QCP. There should be a statement up front indicating
that this material falls under CQC specifications. The mix design should be part
of the QCP as well.

Reply: All concrete specifications fall into the CQC specifications and the
information should fall under 105.
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File: D3530000 - Concrete Pavement Slab Replacement
Username: Daniel F. Haldi

UserEmail: daniel.haldi

UserTel:

UserFAX:

ContactRequested:

Remote Name: 156.75.75.113
Remote User:

Comments:

As originator of 353, seeing all the twists, changes, and new
applications of "repair concrete” for pavement, approaches, and
structural, a really new turn is needed as revised below:

TITLE - Section 353 - CONCRETE REPAIR and PAVEMENT REPLACEMENT
Reply: No change. The repair specification already exists as 354.

353-1 Description: Replace existing defective areas of concrete and
pavement with "early strength” or "accelerated" PCC [capitalized - sir
name]. Repair the damaged adjacent areas caused by the repair or
replacement at no cost to the Department.



Reply: No change. The concrete should meet the strength requirements no
matter what name is used.

353-2 (i) Change CaCL- to "Accelerator”, Section QPL. then [1]
Clorinated for non-reinforced areas. [2] Non-Chlorinated for re-enforced areas.
KEEP in FOOTNOTE ... Concrete pavement containing dowel is not reinforced

!'?'éply: No change to CaCL, because other accelerators are in Specification
924. Change unreinforced to non-reinforced.

353-3.1 ONLY place / paragraph that actually specifies 6 - hour and

24 - hour strength [ so that when ever a different strength might be
needed, and the repair concrete spec is needed, then TSP or whatever
only needs to reference change in this section to new strength desired.
Reply: No change because this is not a repair specification

2nd para ... Prior to producing, submit on form "Attachment G" from

MM 9.1, Form # _ _ - to be Statewide uniform. Also make over design at
"plus 15 % of the minimum required” so that other strengths can be

inserted and Department still gets appropriate over design for that

strength concrete. Also indicate the "plastic properties” (not just

slump) before and after addition of accelerator. Also Test the concrete for the
"properties" (not just consistency = slump) Add "Temperature less than 100 F",
" remove the double ** because all tests are done before accelerator addition.
Also remove *** CaCl %/wt ... not needed because going to add quantity per
manufacturer recommendation, later in spec section.

Reply: There is no longer an Attachment G. The overdesign strength is
being evaluated with a current research project and no change is needed
until the conclusion of the research. Admixtures have been previously
addressed. The temperature requirements are already addressed in the
specification. The ** and *** is for the design mix approval and not field
testing.

353-3.3 Demonstration ... remove word slab. Rermove word slab everywhere
and replace with "repair, or replacement concrete” etc., so section can
be used inclusively. Remove joint "saweing”, and say "preparation”, so
that other means can be inclusive. Change demop slab to just demo,
for other inclusion demeo s.

Reply: This is not a repair specification, see Spec 354.

353-4. TITLE .. remove "concrete”, for uniformity to other sections. Also Add
all ingredients at plant excluding "accelerator”. No dissolving business,
because we want a "proprietary” solution meeting ASTM 494 for
*accelerator". Everywhere it says CaCL insert "accelerator”. Remove
verbiage regarding Type C or E (place in section 2 materials.

Reply: No change, see previous replies.

353-5. everywhere word CaCL remove and insert "accelerator”. 1st parais
redundant for testing per 353-5. Remove "slab" and say "placement”.
Remove psi strength and insert "6-hour minimum strength requirement".



Reply: No change, see previous replies.

353-6 TITLE remove word slab. Also everywhere it says slab, replace
with "the repair".
Reply: No change, see previous replies.

353-7 Place "repair” concrete as specified ....
Reply: No change, see previous replies.

353-8 remove word slab and replace with "repair”
Reply: No change, see previous replies.

353-9. Rewrite 9.1, such as ....Construct pavement joints by 350-15.

Dowel bars install by 353-9.2.No tie bars at pavement longitudinal joints.

Apply bond breaker to vertical faces of pavement longitudinal joints.

Construct other structural joints as specified in 400-9. Do not apply

bond break unless Engineer approved. "Doing so allows 353 to be used on
approach slabs, bridge decks and other areas besides just pavement slab areas.
Reply: No change, this specification is for slab replacement and not bridge
deck repair.

353-9.2.2 Change word slab to concrete IS replacement concrete, and
existing concrete.
Reply: No change, see previous replies.

353-10 remove psi strength, change to "6-hour minimum", change slab to
"concrete”, capitalize "Maturity", in all places as sir name. Rewrite

protection in MOT to reference "traffic areas” not lanes ... for

multiple use area spec.

Reply: No change. The strength requirement is needed to opening traffic.
Maturity is not a sir name. Not a multiple use area spec.

353-10.2 Only Maturity should be capitalized. Change Temperature

sensor to "Thermal Couple" for correct terminology. Capitalize

"Strength Maturity Relationship” as sir name. ASTM C 1074 strength

tests "should" be not will be, Engineer might have other needs.

Reply: No change. See previous replies. Maturity is not a sir name.
Thermal couples might not be the only temperature sensor. ASTM C 1074
is the Department approved specification for maturity meters and there is
no other nationally recognized specification for maturity of concrete.

353-11 .... measure from the plane of the existing "concrete" surface

not pavement so can be used elsewhere besides just pavement, with no
exceptions in many sections....

Reply: No change. See previous reply.

353-10.3 Pay Item no. Concrete "Repair and" Pavement Replacement —

Reply: No change. See previous reply.



Same for metric.
Reply: No change. See previous reply.



JEB BUSH
GOVERNOR

DATE:

TO:

FROM:

SUBJECT:
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Florida Department of Transportation

605 Suwannee Street JOSE ABREU
Tallahassee, FL 323990450 SECRETARY

MEMORANDUM

June 23, 2003
Charles Ishee, State Materials Office

Clinton J. Shaw, State Specifications Ofﬁc@»

Proposed Modifications To Specification: D3530000 — Concrete Pavement
Slab Replacement.

Comments received, regarding the subject modification to the Standard Specifications,
are attached. Please review these comments and advise of any further modifications by
June 27, 2003. Also, please submit an electronic summary, of your decisions concerning these
comment(s) in memorandum format. This summary will be posted on the State Specifications
Office Web Page and included in the Specifications folder for future reference, should someone
question your response. Your assistance will be appreciated.

Please Email submittals to SP965CS or clinton.shaw@dot.state.fl.us.

CS/jho

Attachment
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File: D3530000 - Concrete Pavement Slab Replacement
Username: Tracy Witt

UserEmail: tracy.witt@dot.state.fl.us

UserTel: SC 881-7842

UserFAX: SC 881-7845

ContactRequested:

Remote Name: 156.75.19.144

Remote User:
Comments:

Don Rauch - There is no requirement up front to indicate that this
material is part of a contractor's QCP. There is one statement that
indicates that the protecticn methods have to be in the QCP. There
should be a statement up front indicating that this material falls
under CQC specifications. The mix design should be part of the QCF as
well.

Fekkhdkdehhhhkkh bk hdhddkkhdbkkhdkhkhkhkbrhkdbhkhhkddhddkhrhhhhbdhdhhhdhrihrhktrt

File: D3530000 - Concrete Pavement Slab Replacement
Username: Daniel F. Haldi

UserEmail: daniel.haldi

UserTel:

UserFaX:

ContactRequested:

Remote Name: 156.75.75.113

Remcte iUser:
Comments:

As originator of 353, seeing all the twists, changes, and new
applications of "repair concrete" for pavement, approaches, and
structural, a really new turn is needed as revised below:

TITLE - Section 353 - CONCRETE REPAIR and PAVEMENT REPLACEMENT

353-1 Description: Replace existing defective areas of concrete and
pavement with "early strength" or "accelerated" PCC [capitalized - sir
namel. Repair the damaged adjzcent areas caused by the repair or
replacement at no cost to the Department.

353-2 (i) Change CaCL- to "Accelerator”, Section QPL. then [1]
Clorinated for non-reinforced areas. [2] Non-Chlorinated for re-
inforced areas. KEEP in FOOTNOTE ... Concrete pavement containing
dowel is not reinforced ....

353-3.1 ONLY place / paragraph that actually specifies & - hour and
24 - hour strength [ so that when ever a different strength might be
needed, and the repair concrete spec is needed, then TSP or whatever
only needs to reference change in this section to new strength desired.

2nd para ... Prior to producing, submit on form "Attachment G" from
MM 9.1, Form # = - to ke Statewide unifirm. Also make overdesign at
"plus 15 % of the minimum reguired”™ s¢ that other strengths can be
inserted and Department still gets appropriate overdesign for that

2



s’ s
strength concrete. Also indicate the "plastic properties” (not just
slump) before and after addition of acceleratcr. Also Test the
concrefe for the "properties™ (not just consistency = slump) Add
"lemperature less than 100 F", remove the double ** because all tests
are done before accelerator addition. Also remove *** CaCl %/wt

not needed because going to add quantity per manufacturer
recommendation, later in spec section.

353-3.3 Demonstration ... remove word slab. Rermove word slab
everywhere and replace with "repair, or replacement concrete”
etc., so section can be used inclusively. Remove joint
"saweing", and say "preparation", so that other means can be
inclusive. Change demcp slab to just demc, for other inclusion
demeo s.

353-4. TITLE .. remove "concrete", for uniformity to other sections.
Alse Add all ingredients at plant excluding "accelerator". No
dissolving business, because we want a "proprietary" solution
meeting ASTM 494 for "accelerator". Everywhere it says CaCL
insert "accelerator". Remove verbage regarding Type C or E
{place in section 2 materials.

353-5. everywhere word CaCL remove and insert "accelerator". 1st para
is reduntant for testing per 353-5. Remove "slab" and say
"placement”. Remove psi strength and insert "&-hour minimum
strength requirement".

353-6 TITLE remove word slab. Alsc everywhere it says slab, replace

with "the repair”.

353-7 Place "repair" concrete as specified
353-8 remove word slab and rsplace with "repair"

353-9. Rewrite 9.1, such as ....Construct pavement joints by 350-15.
Dowel bars install by 353-9.2.No tie bars at pavement longitudnal
joints, :

Apply bond breaker to vertical faces of pavement longitudnal joints.
Construct other structural jcints as specified in 400-9. Do not apply
bond break unless Engineer appreoved. "Doing so allows 353 to be used
on

appreoach slabs, bridge decks and other areas besides just pavement slab
areas.

353-98.2.2 Change word slab to concrete IS replacement concrete, and
existing concrete.

353-10 remove psi strength, change to "6-hcour minimum", change slab to
"concrete”, capitalize "Maturity", in all places as sir name. Rewrite
protection in MOT to reference "traffic areas" not lanes ... for
multiple use area spec.

353-10.2 Only Maturity should be capitalized. Change Temperature
sensor to "Thermal Couple™ for correct terminology. Capitalize
"Strength Maturity Relationship® as sir name. ASTM C 1074 strength
tests "should" be not will be, Engineer might have other needs.

353-11 .... measure from the plane of the existing "concrete" surface
not pavement so can be used elsewhere besides just pavement, with no

3
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exseptions in many sections....

353-10.3 Pat Item no. Concrete "Repair and" Pavement Replacement -
per CY.....

Same for metric.

WOW. Done.
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Florida Department of Transportation

JEB BUSH 605 Suwannee Street JOSE ABREU
GOVERNOR Tallahassee, FL. 32399-0450 SECRETARY
MEMORANDUM
DATE: May 23, 2003
TO: Specification Review Distributi st ?
FROM: Duane F. Brautigam, P.E., State Specifications Erigine,

SUBJECT: PROPOSED SPECIFICATIONS CHANGE - D3530000 — Concrete
Pavement Slab Replacement.

In accordance with Specification Development Procedures, we are sending you a copy of
a proposed revision to Section 353 — Concrete Pavement Slab Replacement.

This change was proposed by Charles Ishee to update the language and terminology in
Section 353, to bring it in line with other recently published Specifications.

Please share this proposal with others within your responsibility. Review comments are
due within four weeks and should be sent to Mail Station 75 or to my attention via e-mail at
SP965DB or duane.brautigam@dot.state.fl.us. Comments received after June 20, 2003 may not
be considered. Your input is encouraged.

DFB/jho
Attachment

COMMENTS: |

Submitted by: Phone #:
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GRINDING 353  CONCRETE PAVEMENT SLAB REPLACEMENT.
(REV-12-20-015-19-03)(FA1-3-82)7-02)

SECTION 353 (Pages 326-331) is deleted and the following substituted:

SECTION 353
CONCRETE PAVEMENT SLAB REPLACEMENT

353-1 Description.
Replace the existing defective area of concrete pavement with Pportland cement concrete-stabs.

Repair the damaged area of adjacent slabs, caused by slab removal;-te-the-satisfaction-of the-Engineerand
at no cost to the Department.

353-2 Materials.
353-2.1 General: Meet the following requirements:

(a) Coarse AZEIegate........occerierrerecrircns s rssn s Section 901
(b) Fine Aggregate.......cccoviiiminininieninsrnsnnr i innas Section 902
(c) Portland Cement...........ovvvvvceiiiininicne s Section 921
() WALEE oot rer e et sbe Section 923
(€) AMIXLUTES......cocererrererrerieresiesne s et ers i sasnens Section 924%
() Curing Materials..........occoverrirenmncnciinnsrcessseenanens Section 925
(g) Epoxy Compounds........ccovneiivivrnmermieneeisse e Section 926
(h) Embedded Items ........ccccvrvrcricrnccnicesinimcinnnniens Section 931
(i) Ca!clum Chlorlde ......................................... AASHTO M 144, Type 1*

g res—Concrete pavement
containing only &e—aﬁd—dowel bars w1ll be consndered unremforced concrete

353-3 Composition of Concrete.

353-3.1 Mixture Proportions: Designate the actual proportions to be used to produce a concrete
with a minimum 6hour compressive strength of 2,200 psi {15 MPa] and a minimum 24-hour compressive
strength of 3,000 psi [21 MPa}.

Prior to producing concrete, submit the design mix for approval on a form acceptable to
the Department. The-minimum-over-design shall be-400-psi{3-MPetat-Ensure the 24 hour acceptance
strength has a minimum over design of 400 psi [3MPa]. Indicate slump before and after addition of
accelerator. Use mixes approved by the Department and from an approved concrete production facility
meeting the requirements of Chapter 9.2 of the Materials Manual — Concrete Production Facilities
Guidelines.

When an accelerating admixture is used in solution, the amount of water in the solution is
considered to be part of the mixing water. Make necessary adjustment to the concrete mix-water to
account for the amount of water in the accelerating admixture solution. Inspeet-and-tTest the concrete for
consistency and-strengths-subject to the following teleranees-values from the approved mix design values:

FESIUMP oot sase e + 1.5 inches [40 mm}
Entrained Air ... 1% to 6%
***Calcium Chloride .....oovvrveeiiciinin, up to 1%, by weight of Cement

**For values as specified in the approved Design Mix prior to the addition of accelerating
admixture.
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***xThe amount of calcium chloride in the mix may be increased to 1.5% by weight of the
cement if the purity of calcium chloride is 80% or less.

353-3.2 Certification: Provide certification in accordance with 346-6.3.

353-3.3 Demonstration Slab: Prior to predueingbatching production concrete, demonstrate the
ability to furnish replacement slabs by constructing a demonstration slab on site. Demonstrate production
technigues for slab removal, dowel installation, concrete placement, finishing, slab curing, sample
preparation and curing, and proper timing of joint sawing. Demonstrate the ability to achieve the required
compressive strengths. Demonstrate the ability of the slabs to achieve the maturity needed for opening to
traffic within the required time. Schedule construction of the demonstration slab during the same time
period specified in the Contract Documents. If the Engineer determines that elements of the
demonstration slab fail to meet requirements of the Contract Documents, propose adjustments to the
construction processes and/or materials for the Engineer’s approval. The Engineer may require additional
demonstration slabs until a demonstration slab conforms with the Contract Documents.

353-4 Batching and Mixing Concrete.
Obtain concrete that meets the requirements of 346-7 with the following additional requirements:
Add all the concrete mgredlents excluding the calcium chloride and 3 gal/yd® [15 L/m’] of
withheld mixing water to the truck mixer at the plant. Mix each batch at the plant at the mixing speed for
70-100 revolutions of the drum.
Agltate the concrete en route to the _]ob snte ata speed of no more than three revolutlons per

minute. Add 0

dissolve the calc:um chlonde in the wzthheld m:xmg water before addmg it to the mixer at the Jjobsite.
Mix the concrete for 40 additional revolutions at mixing speed after the calcium chloride and withheld
mixing water are added to the mixer. Do not add calcium chloride to any concrete which has attained the
age of 45 minutes, measured from the begmmng of the mmal mlxmg at the plant

meﬁat—thejebsrte—lf approved by the Engmeer a Type Cor Type E admlxture that is on the Quallﬁed
Products List {(QPL) may be used in lieu of calcium chloride.
Incorporate the Type C or Type E admixture into the concrete design mix in accordance with the

recommendations of the admixture supplier-when-a—Fype-C-or Fype E-admixture-is-used.

353-5 Test Requirements.

Perform the plastic property tests in accordance with 346-8, except when the mix design contains
Calcium Chloride; perform the plastic property tests prior to the addition of Calcium Chloride. Perform
congcrete sampling and testing in accordance with 346-5. The requirements of 346-9 apply to this Section
with the following modification: if the design mix has Calcium Chloride the tests will be performed prior
to the addition of any Calcium Chloride. The requirements of 346-9 apply to this Section with the
following modification: the compressive strength cylinders will be fabricated after all ingredients,
including accelerators, are added.

Make one set of four test cylinders from the last slab for each day of placement to assess strength
for protection and opening to traffic (protection set). Test two cylinders from the protection set within 6-
hours of sampling and consider the average compressive strength of these two tests to be the 6-hour
compressive strength. If the compressive strength is below 2,200 psi [15 MPa], test the remaining 2
cylinders from the protection set no longer than 6-hours from sampling. The Maturity Method specified in
353-10.2 may be used as an alternate to the protection set of concrete cylinders.

Perform concrete sampling and testing according to standard test methods listed in 346-5.

Cure the protection set cylinders by methods identical to those used in curing the concrete
replacement slabs. Cure the acceptance set cylinders identical to the protection set cylinders for the first
6-hours, then by laboratory cured conditions thereafter until the 24-hour strength test.

Test the acceptance cylinders at 24-hours from the time of sampling.
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353-6 Concrete Slab Acceptance.

Reject any Concrete not meeting the plastic property requirements of 353-5. Acceptance will be
based on plastic properties, achieving the 2—20-9—p51—[—15—M-Pa}6 hour compressive strength prior to opening
the slabs to traffic and the 24-hour compressive strength.

If the compressive strength of any set of test cylinders fails to meet the strength requirements,
take immediate corrective measures to ensure that concrete placed in the future meets the specified
strength requirements. The Engineer will evaluate the particular circumstances in each instance where a
strength deficiency occurs. If the Engineer determines that there will be a significant effect on the service
life of the replacement siab, replace the concrete at no expense to the Department.

If any uncontrolled cracks appear during the life of the contract unacceptable to the Engineer,
remove and replace any slab at no expense to the Department. Repair by removing and replacing the
pavement across the full width of all affected lanes or shoulders and to the nearest transverse joint in each
direction. Investigate and implement immediate effective solutions to eliminate further cracks, in
consultation with, and subject to the approval of, the Engineer.

353-7 Placing, Striking Off, Consolidating and Finishing Concrete.

Place concrete as specified in 350-8.

The requirements of 350-10, 350-11 and 350-12.2 are applicable to this Section.

Perform straight edging while the concrete is still in plastic state after floating is completed and
the excess water removed. Furnish a straightedge meeting the requirements of 350-3.12. Hold the
straightedge in successive positions parallel to the road centerline, in contact with the surface, testing until
the replacement slab is straight edged from one side to the other. Advance along the road in successive
stages of not more than one-half the length of the straightedge. Fill any depressions immediately with
freshly mixed concrete, strike-off, consolidate and refinish. Cut down and refinish any high areas.
Continue straightedge testing and surface correction until the entire surface conforms to the required
grade and cross section. Produce a uniform, gritty textured final finish by dragging a seamless strip of
damp burlap, having at least 3 feet [1 m] in contact with the pavement, longitudinally along the pavement.

353-8 Curing.

Cure the slab as specified in 350-13, except for time and temperature restrictions. Use curing
compounds as specified in 350-13.2 after completing the finishing operations. Cover the surface and
exposed edges with 2 layers of white burlap-polyethylene curing blanket conforming to Section 925 or
insulating blankets approved by the Engineer. Cover the slab with the curing materials as soon as the slab
hardens enough to sustain the load. Continue curing the slab until the concrete achieves the required 6-
hour strength.

353-9 Joints.

353-9.1 General: Construct transverse joints as specified in 350-15 and as shown on the Design
Standards, except that dowels bars are installed per 353-9.2. Tie bars will not be placed along the
longitudinal joints. Apply a bond breaker to the vertical faces of the adjacent slabs along the longitudinal
Jjoint.

353-9.2 Dowel Bars: Provide dowel bars in accordance with the details shown in the Contract
Documents.

353-9.2.1 Dowel Bars at Transverse Joint Between two Replacement Slabs: Follow
the requirements of 350-15.4 when providing dowel bars at a transverse joint between two freshly placed
replacement slabs.

353-9.2.2 Dowel Bars at Transverse Joints Between Existing and Replacement
Slabs: Follow the requirements of 350-15.4, except drill holes and install dowel bars into the sawed face
or end of the existing slab. Develop load transfer between existing and freshly placed replacement slab.
The dowels shall be free to move inside the replacement slab and epoxy-bonded into the existing slab.
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353-9.2.3 Dowel Bar Installation: Install dowel bars in accordance with Section 416
except as modified herein. Use a gang drill (several drills mounted parallel in a rigid frame), when enough
operating space is available.

Inject epoxy into the hole after cleaning and prior to dowel insertion. Start
injection at the back of the hole to force the epoxy to move forward during dowel insertion. Twist the
dowel a minimum of one full turn during the insertion to ensure that the epoxy completely surrounds the
dowel. The injection process and viscosity of the epoxy shall be adequate to insure that the space between
the surface of the dowel and the inside of the hole is completely filled with epoxy.

Do not allow the epoxy to escape from the front of the hole after inserting the
dowel in the hole. Use a grout retention disk 1/8 inch [3.2 mm] thick, fabricated from nylon or plastic, to
hold epoxy in the hole during dowel insertion.

353-10 Protection and Opening to Traffic.

353-10.1 General: The requirements of 350-6 apply to this Section. Keep the slab closed to
traffic until the compressive strength requirement of 2,200 psi [15 MPa} is achieved. Verify the
achievement of the required strength by cylinder testing as specified in 353-5 or the use of the maturity
method test as described in 353-10.2.

Protect the pavement from all traffic, including construction vehicles, until the specified

2 200 psn [15 MPa] strength has been obtamed Sueh—preteehea—sha-“—me%ude—ﬂ%e—efeeheﬂ—aﬂd

0550 and-th g or-shntla approved-by-th 'IncludemtheQuahty
Control Plan (QCP) what actions w:ll be used to protecr the pavement. The protective measures shall be
arranged so as not to interfere with traffic lanes being utilized for required maintenance of traffic.

353-10.2 Maturity Method Testing: Provide and perform, with the assistance of the Engineer,
Maturity Method Testing as specified in ASTM C 1074 using Maturity Meter apparatus specified therein.
Maturity Method Testing may be used to estimate the in-place strength of that days
production of concrete slabs. Temperature sensors will be embedded at locations designated by the
Engineer.
When this method is used, a strength-maturity relationship chart, as outlined in ASTM C
1074, will be prepared and tested at the concrete producer’s design mix trial batch laboratory, or at other
approved laboratory facilities designated by the Engineer. Compressive strength tests, as specified in

ASTM C 1074, will be at ages 4, 6, 8, 12, 24 and 48 hours in accordance with ASTM C 39.

The Engineer may require compressive strength testing as outlined in 353-5. Fabricate six
test cylinders for protection strength and Maturity Meter correlation testing. The compressive strength

‘cylinder and maturity meter correlation testing will be performed for the first production day and at the
discretion of the Engineer for each remaining placement week, or until terminated by the Engineer.

353-11 Method of Measurement,

The quantity to be paid for will be the volume, in cubic yards [cubic meters], of concrete placed
and accepted. The quantity will be calculated on the basis of field-measured dimensions. The depth used
in this calculation will be determined by averaging an appropriate number of measurements from the
plane of the existing pavement surface to the surface of the subgrade, as it exists immediately prior to
placing the concrete.

353-12 Basis of Payment.

Price and payment will be full compensation for all work specified in this Section and shall
include demonstration slab construction, all joint construction, including tie bars and dowels, furnishing
of test specimens, and all necessary incidentals.

Payment will be made under:

Item No. 353-70- Concrete Pavement Slab Replacement - per cubic yard.
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Item No. 2353- 70- Concrete Pavement Slab Replacement - per cubic meter.
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Florida Department of Transportation
JEB BUSH 605 Suwannee Street JOSE ABREU
GOVERNOR Tallahassee, FL. 32399-0450 SECRETARY
MEMORANDUM
DATE: May 19, 2003
TO: Bob Burleson, FTBA, David Sadler, State Construction Office, Brian Blanchard,

State Roadway Design Office, William N. Nickas, State Structures Design Office,
Bruce Dietrich, State Pavement Management Office, Greg Davis, State Estimates
Office, Clay McGonagill, General Counsel’s Office

FROM: Clinton J. Shaw, State Specifications Office C@/
SUBJECT: Proposed Specification: D3530000 — Concrete Pavement Slab Replacement.

Attached for your review and comments is a copy of the subject Special Provision for Concrete
Pavement Slab Replacement.

This change was proposed by Charles Ishee to update the language and terminology in Section
353, to bring it in line with other recently published Specifications.

Please review and offer your comments.

CS/jho
Attachment
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353 CONCRETE PAVEMENT SLAB REPLACEMENT.
(REV-12-20-815-19-03)-(FA1-3-02)-(7-02)

SECTION 353 (Pages 326-331) is deleted and the following substituted:

SECTION 353
CONCRETE PAVEMENT SLAB REPLACEMENT

353-1 Description.
Replace the existing defective area of concrete pavement with Pportland cement concrete-slabs.

Repair the damaged area of adjacent slabs, caused by slab removal;-te-the-satisfaction-of the-Engineer-and
at no cost to the Department.

353-2 Materials.
353-2.1 General: Meet the following requirements:

(a) Coarse AZEregate........coouvimnimrrminvneree et Section 901
(b) Fine AEIegate......cvvececirimiininrcinnnsiareiesssnss s s sessacs Section 902
(c) Portland Cement.........cccooiimiiiiminiinciinnies e Section 921
() WALET oottt Section 923
(€) ADMIXIUTES.......coericrirenrerrrccics ittt sae s sn e Section 924%
() Curing Materials........c.ocoinniniincriniire e Section 925
(g) Epoxy Compounds. ......cccccourermnmsnnesniesmerissensmninesissnaes Section 926
(h) Embedded Items ... Section 931
{i) Calcmm Chlonde ......................................... AASHTO M 144, Type 1*

: f aFe-8 : ures—Concrete pavement
containing only t-te»aﬂd—dowel bars wnll be consndered unrcmforced concrete

353-3 Composition of Concrete.

353-3.1 Mixture Proportions: Designate the actual proportions to be used to produce a concrete
with a minimum 6hour compressive strength of 2,200 psi [15 MPa] and a minimum 24-hour compressive
strength of 3,000 psi [21 MPa].

Prior to producing concrete, submit the design mix for approval on a form acceptable to
the Department. The-minimum-overdesign-shall-be-400-psi-[3-MPal-at-Ensure the 24 hour acceptance
strength has a minimum over design of 400 psi [3MPa]. Indicate slump before and after addition of
accelerator. Use mixes approved by the Department and from an approved concrete production facility
meeting the requirements of Chapter 9.2 of the Materials Manual — Concrete Production Facilities
Guidelines.

When an accelerating admixture is used in solution, the amount of water in the solution is
considered to be part of the mixing water. Make necessary adjustment to the concrete mix-water to
account for the amount of water in the accelerating admixture solution. Inspeet-end-t7est the concrete for
consistency and-strength-subject to the following telerances-values from the approved mix design values:

FESIUMP oo + 1.5 inches [40 mm]
Entrained Air......cococvververrcniciinciscsrs e 1% to 6%
**xCalcium Chloride .......c.ccoovvivvireeenns up to 1%, by weight of Cement

**For values as specified in the approved Design Mix prior to the addition of accelerating
admixture.



~— -~ D3530000.doc
353-70, 2353-70

***The amount of calcium chloride in the mix may be increased to 1.5% by weight of the
cement if the purity of calcium chioride is 80% or less.

353-3.2 Certification: Provide certification in accordance with 346-6.3.

353-3.3 Demonstration Slab: Prior to predueingbatching production concrete, demonstrate the
ability to furnish replacement slabs by constructing a demonstration stab on site. Demonstrate production
techniques for slab removal, dowel installation, concrete placement, finishing, slab curing, sample
preparation and curing, and proper timing of joint sawing. Demonstrate the ability to achieve the required
compressive strengths. Demonstrate the ability of the slabs to achieve the maturity needed for opening to
traffic within the required time. Schedule construction of the demonstration slab during the same time
period specified in the Contract Documents. If the Engineer determines that elements of the
demonstration slab fail to meet requirements of the Contract Documents, propose adjustments to the
construction processes and/or materials for the Engineer’s approval. The Engineer may require additional
demonstration slabs until a demonstration slab conforms with the Contract Documents.

353-4 Batching and Mixing Concrete.
Obtain concrete that meets the requirements of 346-7 with the following additional requirements:
Add all the concrete mgredlents excluding the calcium chloride and 3 galfyd’ [15 L/m’] of
withheld mixing water to the truck mixer at the plant. Mix each batch at the plant at the mixing speed for
70-100 revolutions of the drum.
Agltate the concrete en route to the _jOb snte ata speed of no more than three revoluttons per
minute, Add-the B ; p ob-site—Thoroughly
dissolve the calc:um chlorrde in the w;thheld mmng water bejore ada‘mg itto the mixer at the jobsite.
Mix the concrete for 40 additional revolutions at mixing speed after the calcium chloride and withheld
mixing water are added to the mixer. Do not add calcium chloride to any concrete which has attained the
age of 45 minutes, measured from the begmnmg of the ll’lltlal mlxmg at the plant.

mmer—at—thejebmte—lf approved by the Engmeer a Type Cor Type E admlxture that is on the Quallt' ed
Products List (QPL) may be used in lieu of calcium chloride.
Incorporate the Type C or Type E admixture into the concrete design mix in accordance with the

recommendations of the admixture supplier-whesaTFype-C-or Type-E-admixture-isused.

353-8 Test Requirements.

Perform the plastic property tests in accordance with 346-8, except when the mix design contains
Calcium Chloride; perform the plastic property tests prior to the addition of Calcium Chloride. Perform
concrete sampling and testing in accordance with 346-5. The requirements of 346-9 apply to this Section
with the following modification: if the design mix has Calcium Chloride the tests will be performed prior
to the addition of any Calcium Chloride. The requirements of 346-9 apply to this Section with the
following modification: the compressive strength cylinders will be fabricated after all ingredients,
including accelerators, are added.

Make one set of four test cylinders from the last slab for each day of placement to assess strength
for protection and opening to traffic (protection set). Test two cylinders from the protection set within 6-
hours of sampling and consider the average compressive strength of these two tests to be the 6-hour
compressive strength. If the compressive strength is below 2,200 psi [15 MPa], test the remaining 2
cylinders from the protection set no longer than 6-hours from sampling. The Maturity Method specified in
353-10.2 may be used as an alternate to the protection set of concrete cylinders.

Perform concrete sampling and testing according to standard test methods listed in 346-5.

Cure the protection set cylinders by methods identical to those used in curing the concrete
replacement slabs. Cure the acceptance set cylinders identical to the protection set cylinders for the first
6-hours, then by laboratory cured conditions thereafter until the 24-hour strength test.

Test the acceptance cylinders at 24-hours from the time of sampling.
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353-6 Concrete Slab Acceptance.

Reject any Concrete not meeting the plastic property requirements of 353-5. Acceptance will be
based on plastic properties, achieving the 2,200-psiH5-MPa}6 hour compressive strength prior to opening
the slabs to traffic and the 24-hour compressive strength.

If the compressive strength of any set of test cylinders fails to meet the strength requirements,
take immediate corrective measures to ensure that concrete placed in the future meets the specified
strength requirements. The Engineer will evaluate the particular circumstances in each instance where a
strength deficiency occurs. If the Engineer determines that there will be a significant effect on the service
life of the replacement slab, replace the concrete at no expense to the Department.

If any uncontrolled cracks appear during the life of the contract unacceptable to the Engineer,
remove and replace any slab at no expense to the Department. Repair by removing and replacing the
pavement across the full width of all affected lanes or shoulders and to the nearest transverse joint in each
direction. Investigate and implement immediate effective solutions to eliminate further cracks, in
consultation with, and subject to the approval of, the Engineer.

353-7 Placing, Striking Off, Consolidating and Finishing Concrete.

Place concrete as specified in 350-8.

The requirements of 350-10, 350-11 and 350-12.2 are applicable to this Section.

Perform straight edging while the concrete is still in plastic state after floating is completed and
the excess water removed. Furnish a straightedge meeting the requirements of 350-3.12. Hold the
straightedge in successive positions parallel to the road centerline, in contact with the surface, testing until
the replacement slab is straight edged from one side to the other. Advance along the road in successive
stages of not more than one-half the length of the straightedge. Fill any depressions immediately with
freshly mixed concrete, strike-off, consolidate and refinish. Cut down and refinish any high areas.
Continue straightedge testing and surface correction until the entire surface conforms to the required
grade and cross section. Produce a uniform, gritty textured final finish by dragging a seamless strip of
damp burlap, having at least 3 feet [ m] in contact with the pavement, longitudinally along the pavement.

353-8 Curing.

Cure the slab as specified in 350-13, except for time and temperature restrictions. Use curing
compounds as specified in 350-13.2 after completing the finishing operations. Cover the surface and
exposed edges with 2 layers of white burlap-polyethylene curing blanket conforming to Section 925 or
insulating blankets approved by the Engineer. Cover the slab with the curing materials as soon as the slab
hardens enough to sustain the load. Continue curing the slab until the concrete achieves the required 6-
hour strength.

353-9 Joints.

353-9.1 General: Construct transverse joints as specified in 350-15 and as shown on the Design
Standards, except that dowels bars are installed per 353-9.2. Tie bars will not be placed along the
longitudinal joints. Apply a bond breaker to the vertical faces of the adjacent slabs along the longitudinal
joint.

353-9.2 Dowel Bars: Provide dowel bars in accordance with the details shown in the Contract
Documents.

353-9.2.1 Dowel Bars at Transverse Joint Between two Replacement Slabs: Follow
the requirements of 350-15.4 when providing dowel bars at a transverse joint between two freshly placed
replacement slabs.

353-9.2.2 Dowel Bars at Transverse Joints Between Existing and Replacement
Slabs: Follow the requirements of 350-15.4, except drill holes and install dowel bars into the sawed face
or end of the existing slab. Develop load transfer between existing and freshly placed replacement slab.
The dowels shall be free to move inside the replacement slab and epoxy-bonded into the existing slab.
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353-9,2.3 Dowel Bar Installation: Install dowel bars in accordance with Section 416
except as modified herein. Use a gang drill (several drills mounted parallel in a rigid frame), when enough
operating space is available.

Inject epoxy into the hole after cleaning and prior to dowel insertion. Start
injection at the back of the hole to force the epoxy to move forward during dowel insertion. Twist the
dowel a minimum of one full turn during the insertion to ensure that the epoxy completely surrounds the
dowel. The injection process and viscosity of the epoxy shall be adequate to insure that the space between
the surface of the dowel and the inside of the hole is completely filled with epoxy.

Do not allow the epoxy to escape from the front of the hole after inserting the
dowel in the hole. Use a grout retention disk 1/8 inch [3.2 mm] thick, fabricated from nylon or plastic, to
hold epoxy in the hole during dowel insertion.

353-10 Protection and Opening to Traffic.

353-10.1 General: The requirements of 350-6 apply to this Section. Keep the slab closed to
traffic until the compressive strength requirement of 2,200 psi [15 MPa] is achieved. Verify the
achievement of the required strength by cylinder testing as specified in 353-5 or the use of the maturity
method test as described in 353-10.2,

Protect the pavement from all traffic, including construction vehicles, until the specified

2, 200 ps: [lS MPa] strength has been obtamed Sueh—preteeﬂen—shaH—melude—the—efeeﬂeﬂ—aﬂd

BSSOVEFS; Bt : OE-Hifa approved-byth 'IncludemtheQuahty
Control Plan (Q(,P) what actions will be used to protect ihe pavement The protective measures shall be
arranged so as not to interfere with traffic lanes being utilized for required maintenance of traffic.
353-10.2 Maturity Method Testing: Provide and perform, with the assistance of the Engineer,
Maturity Method Testing as specified in ASTM C 1074 using Maturity Meter apparatus specified therein.

Maturity Method Testing may be used to estimate the in-place strength of that days
production of concrete slabs. Temperature sensors will be embedded at locations designated by the
Engineer.

When this method is used, a strength-maturity relationship chart, as outlined in ASTM C
1074, will be prepared and tested at the concrete producer’s design mix trial batch laboratory, or at other
approved laboratory facilities designated by the Engineer. Compressive strength tests, as specified in
ASTM C 1074, will be at ages 4, 6, 8, 12, 24 and 48 hours in accordance with ASTM C 39.

The Engineer may require compressive strength testing as outlined in 353-5. Fabricate six
test cylinders for protection strength and Maturity Meter correlation testing. The compressive strength
cylinder and maturity meter correlation testing will be performed for the first production day and at the
discretion of the Engineer for each remaining placement week, or until terminated by the Engineer.

353-11 Method of Measurement.

The quantity to be paid for will be the volume, in cubic yards [cubic meters], of concrete placed
and accepted. The quantity will be calculated on the basis of field-measured dimensions. The depth used
in this calculation will be determined by averaging an appropriate number of measurements from the
plane of the existing pavement surface to the surface of the subgrade, as it exists immediately prior to
placing the concrete.

353-12 Basis of Payment.

Price and payment will be full compensation for all work specified in this Section and shall
include demonstration slab construction, all joint construction, including tie bars and dowels, furnishing
of test specimens, and all necessary incidentals.

Payment will be made under:

Item No. 353- 70- Concrete Pavement Slab Replacement - per cubic yard.
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Item No. 2353- 70- Concrete Pavement Slab Replacement - per cubic meter.



ORIGINATION FORM

THE INFORMATION BELOW IS TO BE PROVIDED BY THE ORIGINATOR
(The person who receives or originates the issue and needs to forward the issue for
action.)

B Modify Specification D3530000

Section/File number

a New Section

Section number

Subject: Concrete Pavement Slab Replacement

Origination date:  April 24, 2003

Originator: Charles A. Ishee

Office/Phone: State Materials Office/352-337-3254
Email address/ charles.ishee@dot state.fl.us
Userid:

Problem statement: Language and terminology in Section 353, needs to be updated, in
order to bring it in line with other recently published specifications.

Information source: Information for this section was provided from Pavement
Evaluation, Concrete Field Operations and Physical Laboratory at
the State Materials Office. State Construction Office provided
additional information.

Background data:  With the Department’s move toward having the Contractor ensure
a higher level of materials and quality of control on those materials,
many specifications have be updated in recent years to meet this
requirement. This Section is being updated to meet those
requirements to get a better quality control of materials on

Department projects.
376 233

Desired
implementation
date: Beginning with the January 2004



o —

SPECIFICATION PROCESSING AND STATUS FORM

Begin date:
File Number:

Projected

completion date:

Implementation
team member:

Schedule
of activities:

Resource needs:

Implementation
schedule:

Proposed solution:

Recommended
Usage Note:

Progress report:

May 13, 2003

D3530000

August 12, 2003.

John Owens.

Internal, Industry and FHWA reviews.

None identified at this time.

Beginning with the January 2004 letting.

Update language and terminology in Section 353, in order to bring it
in line with other recently published specifications

353-70 2353-70

What is the current status of the issue? Detail problems encountered, that hinders the process.



353 CONCRETE PAVEMENT SLAB REPLACEMENT.
(REV 12-20-01) (FA 1-3-02) (7-02)

PAGE 373. The following new Section is added after Section 352.

SECTION 353
CONCRETE PAVEMENT SLAB REPLACEMENT

353-1 Description.

Replace the existing defective area of concrete pavement with Pportland cement concrete
shabs. Repair the damaged area of adjacent slabs, caused by slab removals-to-the-satisfaction-of
the-Engineerand at no cost to the Department.

353-2 Materials.
353-2.1 General: Meet the following requirements:

() Coarse AZETegate .......coovvivirmremcierieserisnsmse et Section 901
(b) Fine AgEregate ........coovvivniniimniniinnininsrisrns e snsans Section 902
() Portland Cement ..........ccvviiiriievrecninmieisnssssescsnesscssenines Section 921
{d) WALET ..c.ceoeriirrcrerireccccir et s Section 923
(€) AdIMIXIULES ..ot Section 924+
() Curing Materials ........ocevevieeeeieienm e Section 925
(£) Epoxy Compounds .......cocceevinmrismesceeesniinscmis e Section 926
(h) Embedded tems.........corevcieiiininnnieissisnsiisensriscseeenes Section 931
(1) Calc:um Chlorlde ........................................ AASHTO M 144 Type 1%

pavement containing only t-re—&nd—dowel bars w1ll be con51dered unremforced concrete

353-3 Composition of Concrete.

353-3.1 Mixture Proportions: Designate the actual proportions to be used to produce a
concrete with a minimum 6-hour compressive strength of 2,200 psi [15 MPa] and a minimum 24-
hour compressive strength of 3,000 psi [21 MPa].

Prior to producing concrete, submit the design mix for approval on a form
acceptable to the Department. Mm&d&@ﬂiﬁ#ﬂ@—pﬁ—ﬁmﬂ—a&tﬂe 24~
hour acceptance strength will have a minimum over design of 400 psi {3MPa]. Indicate slump
before and after addition of accelerator. Use mixes approved by the Department and from an
approved concrete production facility meeting the requirements of Chapter 9.2 of the Materials
Manual — Concrete Production Facilities Guidelines.

When an accelerating admixture is used in solution, the amount of water in the
solution is considered to be part of the mixing water. Make necessary adjustment to the concrete
mix-water to account for the amount of water in the accelerating admixture solution. Iaspeet-and
tTest the concrete for consistency and-strengthr-subject to the following teleranees-values from
the approved mix design-values:

EESHIMP eoverreererrecseceessinsesisn s s sennnes + 1.5 inches [40 mm]
ENtrained AQL......ccoieiiienivnnrereesceeses e neesstsssastasasinesssssrrssssssssnens 1% to 6%
£%* Calcium Chloride........ccccniiiiiiinnnn up to 1%, by weight of Cement

**For values as specified in the approved Design Mix prior to the addition of
accelerating admixture.



***The amount of calcium chloride in the mix may be increased to 1.5% by
weight of the cement if the purity of calcium chloride is 80% or less.

353-3.2 Certification: Provide certification in accordance with 346-6.3.

353-3.3 Demonstration Slab: Prior to predusing-batching production concrete,
demonstrate the ability to furnish replacement slabs by constructing a demonstration slab on site.
Demonstrate production techniques for slab removal, dowel installation, concrete placement,
finishing, slab curing, sample preparation and curing, and proper timing of joint sawing.
Demonstrate the ability to achieve the required compressive strengths. Demonstrate the ability of
the slabs to achieve the maturity needed for opening to traffic within the required time. Schedule
construction of the demonstration slab during the same time period specified in the Contract
Documents. If the Engineer determines that elements of the demonstration slab fail to meet
requirements of the Contract Documents, propose adjustments to the construction processes
and/or materials for the Engineer’s approval. The Engineer may require additional demonstration
slabs until a demonstration skab conforms with the Contract Documents.

353-4 Batching and Mixing Concrete.

Obtain concrete that meets the requirements of 346-7 with the following additional
requirements:

Add all the concrete 1ngred1ents excluding the calcium chloride and 3 gal/yd’ [15 L/m*)
of withheld mixing water to the truck mixer at the plant. Mix each batch at the plant at the mixing
speed for 70-100 revolutions of the drum.

Agitate the concrete en route to the job site at a speed of no more than three revolutions
per minute. Thoroughly dissolve the calcmm cklorzde in the wrthkeld m:xmg water before addmg
it to the mixer at the jobsite. Add-the-e rm-ch i
at-the-job-site-Mix the concrete for 40 addltlcmal revo]utlons at mlxmg speed after the calcium
chloride and withheld mixing water are added to the mixer. Do not add calcium chloride to any
concrete which has attained the age of 45 minutes, measured from the beginning of the initial
mixing at the plant

If approved by the Engineer, a Type C or Type E admixture that is on the Qualified
Products List (QPL) may be used in lieu of calcium chloride.

Incorporate the Type C or Type E admixture into the concrete design mix in accordance

with the recommendations of the admixture supplier-when-a-TFype-C-or Fype-E-admixture-is-used.

353-5 Test Requirements.

Perform the plastic property tests in accordance with 346-8, except when the mix design
contains Calcium Chloride; perform the plastic property tests prior to the addition of Calcium
Chloride. Perform concrete sampling and testing in accordance with 346-5. The requirements of
346-9 apply to this Section with the following modification: if the design mix has Calcium
Chloride the tests will be performed prior to the addition of any Calcium Chloride. The
requirements of 346-9 apply to this Section with the following modification: the compressive
strength cylinders will be fabricated after all ingredients, including accelerators, are added.

Make one set of four test cylinders from the last slab for each day of placement to assess
strength for protection and opening to traffic (protection set). Test two cylinders from the
protection set within 6-hours of sampling and consider the average compressive strength of these
two tests to be the 6-hour compressive strength. If the compressive strength is below 2,200 psi
[15 MPa], test the remaining 2 cylinders from the protection set no longer than 6-hours from
sampling. The Maturity Method specified in 353-10.2 may be used as an alternate to the
protection set of concrete cylinders.

Perform concrete sampling and testing according to standard test methods listed in 346-5.
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Cure the protection set cylinders by methods identical to those used in curing the concrete
replacement slabs. Cure the acceptance set cylinders identical to the protection set cylinders for
the first 6-hours, then by laboratory cured conditions thereafter until the 24-hour strength test.

Test the acceptance cylinders at 24-hours from the time of sampling.

353-6 Concrete Slab Acceptance.

Reject any Concrete not meeting the plastic property requirements of 353-3. Acceptance
will be based on plastic properties, achieving the 2——2091as+[—]5—)»@a§]—6—h0ur compressive strength
prior to opening the slabs to traffic and the 24-hour compressive strength.

If the compressive strength of any set of test cylinders fails to meet the strength
requirements, take immediate corrective measures to ensure that concrete placed in the future
meets the specified strength requirements. The Engineer will evaluate the particular
circumstances in each instance where a strength deficiency occurs. If the Engineer determines
that there will be a significant effect on the service life of the replacement slab, replace the
concrete at no expense to the Department.

If any uncontrolled cracks appear during the life of the contract unacceptable to the
Engineer, remove and replace any slab at no expense to the Department. Repair by removing and
replacing the pavement across the full width of all affected lanes or shoulders and to the nearest
transverse joint in each direction. Investigate and implement immediate effective solutions to
eliminate further cracks, in consultation with, and subject to the approval of, the Engineer.

353-7 Placing, Striking Off, Consolidating and Finishing Concrete.

Place concrete as specified in 350-8.

The requirements of 350-10, 350-11 and 350-12.2 are applicable to this Section.

Perform straight edging while the concrete is still in plastic state after floating is
completed and the excess water removed. Furnish a straightedge meeting the requirements of
350-3.12. Hold the straightedge in successive positions parallel to the road centerline, in contact
with the surface, testing until the replacement slab is straight edged from one side to the other.
Advance along the road in successive stages of not more than one-half the length of the
straightedge. Fill any depressions immediately with freshly mixed concrete, strike-off,
consolidate and refinish. Cut down and refinish any high areas. Continue straightedge testing and
surface correction until the entire surface conforms to the required grade and cross section.

Produce a uniform, gritty textured final finish by dragging a seamless strip of damp
burlap, having at least 3 feet [1 m) in contact with the pavement, longitudinally along the
pavement.

353-8 Curing.

Cure the slab as specified in 350-13, except for time and temperature restrictions. Use
curing compounds as specified in 350-13.2 after completing the finishing operations. Cover the
surface and exposed edges with 2 layers of white burlap-polyethylene curing blanket conforming
to Section 925 or insulating blankets approved by the Engineer. Cover the slab with the curing
materials as soon as the slab hardens enough to sustain the load. Continue curing the slab until the
concrete achieves the required 6-hour strength.

353-9 Joints.

353-9.1 General: Construct transverse joints as specified in 350-15 and as shown on the
Design Standards, except that dowels bars are installed per 353-9.2. Tie bars will not be piaced
along the longitudinal joints. Apply a bond breaker to the vertical faces of the adjacent slabs
along the longitudinal joint.



353-9.2 Dowel Bars: Provide dowel bars in accordance with the details shown in the

Contract Documents. ‘

353-9.2.1 Dowel Bars at Transverse Joint Between two Replacement Slabs:
Follow the requirements of 350-15.4 when providing dowel bars at a transverse joint between two
freshly placed replacement slabs.

353-9.2.2 Dowel Bars at Transverse Joints Between Existing and
Replacement Slabs: Follow the requirements of 350-15.4, except drill holes and instail dowel
bars into the sawed face or end of the existing slab. Develop load transfer between existing and
freshly placed replacement slab. The dowels shall be free to move inside the replacement slab and
epoxy-bonded into the existing slab.

353-9.2.3 Dowel Bar Installation: Install dowel bars in accordance with Section
416 except as modified herein. Use a gang drill (several drills mounted parallel in a rigid frame),
when enough operating space is available.

Inject epoxy into the hole after cleaning and prior to dowel insertion.
Start injection at the back of the hole to force the epoxy to move forward during dowel insertion.
Twist the dowel a minimum of one full turn during the insertion to ensure that the epoxy
completely surrounds the dowel. The injection process and viscosity of the epoxy shall be
adequate to insure that the space between the surface of the dowel and the inside of the hole is
completely filled with epoxy.
Do not allow the epoxy to escape from the front of the hole after

inserting the dowel in the hole. Use a grout retention disk 1/8 inch [3.2 mm] thick, fabricated
from nylon or plastic, to hold epoxy in the hole during dowel insertion.

353-10 Protection and Opening to Traffic.
353-10.1 General: The requirements of 350-6 apply to this Section. Keep the slab closed
to traffic until the compressive strength requirement of 2,200 psi [15 MPa] is achieved. Verify the
achievement of the required strength by cylinder testing as specified in 353-5 or the use of the
maturity method test as described in 353-10.2.
Protect the pavement from all traffic, including construction vehicles, until the
specified 2,200 psi [15 MPa] strength has been obtained. Sueh-protection-shall-inelude-the

..... aof flag

EngineetInclude in the QCP what actions will be used to protect the pavement. The protective
measures shall be arranged so as not to interfere with traffic lanes being utilized for required
maintenance of traffic.

353-10.2 Maturity Method Testing: Provide and perform, with the assistance of the
Engineer, Maturity Method Testing as specified in ASTM C 1074 using Maturity Meter apparatus
specified therein.

Maturity Method Testing may be used to estimate the in-place strength of that
days production of concrete slabs. Temperature sensors will be embedded at locations designated
by the Engineer.

When this method is used, a strength-maturity relationship chart, as outlined in
ASTM C 1074, will be prepared and tested at the concrete producer’s design mix trial batch
laboratory, or at other approved laboratory facilities designated by the Engineer. Compressive
strength tests, as specified in ASTM C 1074, will be at ages 4, 6, 8, 12, 24 and 48 hours in
accordance with ASTM C 39.

The Engineer may require compressive strength testing as outlined in 353-5.
Fabricate six test cylinders for protection strength and Maturity Meter correlation testing. The
compressive strength cylinder and maturity meter correlation testing will be performed for the
first production day and at the discretion of the Engineer for each remaining placement week, or
until terminated by the Engineer.




353-11 Method of Measurement.

The quantity to be paid for will be the volume, in cubic yards [cubic meters], of concrete
placed and accepted. The quantity will be calculated on the basis of field-measured dimensions.
The depth used in this calculation will be determined by averaging an appropriate number of
measurements from the plane of the existing pavement surface to the surface of the subgrade, as it
exists immediately prior to placing the concrete.

353-12 Basis of Payment.

Price and payment will be full compensation for all work specified in this Section and
shall include demonstration slab construction, all joint construction, including tie bars and
dowels, furnishing of test specimens, and all necessary incidentals.

Payment will be made under:

Item No. 353-70- Concrete Pavement Slab Replacement - per cubic yard.
Item No. 2353- 70- Concrete Pavement Slab Replacement - per cubic meter.



