PLACING AND CONSOLIDATING CONCRETE (BDE)
Effective: January 1, 2013
Revise the first paragraph of Article 503.06 of the Standard Specifications to read:

“503.06 Forms. Forms shall be set and maintained to the lines and grades shown on the
plans, and shall be tight to prevent concrete leakage.”

Revise Article 503.07 of the Standard Specifications to read:

“503.07 Placing and Consolidating. No concrete shall be placed on ice, snow, or frozen
foundation material.

The method and manner of placing concrete shall be such as to avoid segregation or
separation of the aggregates or the displacement of the reinforcement. The external surface of
all concrete shall be thoroughly worked during the operations of placing in such a manner as to
work the mortar against the forms to produce a smooth finish free of honeycomb and with a
minimum of water and air pockets.

Open troughs and chutes shall extend as nearly as practicable to the point of deposit.
Dropping the concrete a distance of more than 5 ft (1.5 m) or depositing a large guantity at any
point and running or working it along the forms will not be permitted. The concrete for walls with
an average thickness of 12 in. (300 mm) or less shall be placed with tubes so that the drop is
not greater than 5 ft (1.5 m).

For self-consolidating concrete, the maximum distance of horizontal flow from the point of
deposit shall be 15 ft (4.6 m). The distance may be increased if the dynamic segregation index
(DSI) at the maximum flow distance is 10.0 percent or less according to lllinois Test Procedure
SCC-8 (Option C). The maximum distance using the DSI shall be 25 fi (7.6 m). In addition, this
specified horizontal flow distance shall apply to precast products. [n the case of precast
prestressed concrete products, refer to the Department's “Manual of Fabrication for Precast
Prestressed Concrete Products” for the specified horizontal flow distance requirements.

When the form height for placing the self-consolidating concrete is greater than 10 ft (3.0 m),
direct monitoring of form pressure shall be performed by the Contractor according to lllinois Test
Procedure SCC-10. The monitoring requirement is a minimum, and the Contractor shall remain
responsible for adequate design of the falsework and forms. The Coniractor shall record the
formwork pressure during concrete placement. This information shall be used by the Contractor
io prevent the placement rate from exceeding the maximum formwork pressure allowed, to
maonitor the thixotropic change in the concrete during the pour, and tc make appropriate
adjustments to the mix design. This information shall be provided to the Engineer during the
pour. :

When concrete is pumped, the equipment shall be suitable in kind and adequate in capacity
for the work and arranged so that vibrations will not damage freshly placed concrete. Aluminum



pipe or conduit will not be permitted in pumping or placing concrete. Mixed concrete shall be
supplied to maintain continuous operation of the pumping equipment.

When air entrained concrete is pumped, an accessory or accessories shall be incorporated
in the discharge components to minimize air loss. The maximum allowable air loss caused by
the pumping operation shall be 3.0 percent with the minimum air content at the point of
discharge meeting the requirements of Article 1020.04.

Placing of concrete shall be regulated so that the pressures caused by the wet concrete will
not exceed those used in the design of the forms. Special care shall be taken to fill each part of
the forms by depositing the concrete as near its final position as possible, to work the coarser
aggregates back from the face, and to force the concrete under and around the reinforcement
bars without displacing them. Leakage through forms onto beams or girders shall not be
allowed to harden and shall be removed while in a plastic state.

The concrete shall be consolidated by internal vibration unless self-consolidating concrete is
used. Self-consolidating concrete may be used for inaccessible locations where consolidation
by internal vibration is not practicable. The self consolidating concrete shall be rodded with a
piece of lumber, conduit, or vibrator if the material has lost its fluidity prior to placement of
additional concrete. The vibrator may only be permitted if it can be used in a manner that does
not cause segregation as determined by the Engineer. Any other method for restoring the
fluidity of the concrete shall be approved by the Engineer.

The Contractor shall provide and use a sufficient number of vibrators to ensure that
consolidation can be started immediately after the concrete has been deposited in the forms.

The vibrators shall be inserted into the concrete immediately after it is deposited and shall
be moved throughout the mass so as to thoroughly work the concrete around the reinforcement,
embedded fixtures, and into the corners and angles of the forms. Vibrators shall not be
attached to the forms, reinforcement bars, or the surface of the concrete.

Application of vibrators shall be at points uniformly spaced and not farther apart than twice
the radius over which the vibration is visibly effective. The duration of the vibration at the points
of insertion shall be sufficient to thoroughly consolidate the concrete into place but shall not be
continued so as to cause segregation. When consolidating concrete in bridge decks, the
vibrator shall be vertically inserted into the concrete for 3 - 5 seconds or for a period of time
determined by the Engineer. Vibration shall be supplemented by spading when required by the
Engineer. In addition to the internal vibration required herein, formed surfaces which will be
exposed to view after completion of the work shall be spaded with a spading tool approved by
the Engineer.

Concretie shall be placed in continuous horizontal layers. When it is necessary by reason of
an emergency to place less than a complete horizontal layer in one operation, such layer shall
terminate in a vertical bulkhead. Separate batches shall follow each other closely and in no
case shall the interval of time between the placing of successive batches be greater than
20 minutes.



If mix foaming or detrimental material is observed during placement or at the completion of a
pour, the material shall be removed while the concrete is still plastic

After the concrete has taken its initial set, care shall be exercised to avoid jarring the forms
or placing any strain on the ends of projecting reinforcement.”

Revise Article 516.12(a) of the Standard Specifications to read:

“(a)

80316

Free Fall Placement. The free fall placement shall only be permitted in shafts that can
be dewatered to ensure less than 3in. (75 mm} of standing water exist at the time of
placement without causing side wall instability. The height of free fall placement shall be
a maximum of 60 ft (18.3 m) as measured from the discharge end, but it shall be
reduced to a maximum of 30 ft (9.1 m) when self-consolidating concrete is used. The
Contractor shall obtain approval from the Engineer to place self-consolidating concrete
by free fall.

Concrete placed by free fall shall fall directly fo the base without contacting either the
rebar cage or shaff sidewall. Drop chutes may be used to direct concrete fo the base
during free fall placement.

Drop chutes used to direct placement of free fall concrete shall consist of a smooth fube
of either one continuous section or muiltiple pieces that can be added and removed.
Concrete may be placed through either a hopper at the top of the tube or side openings
as the drop chute is retrieved during concrete placement. The drop chute shall be
supported so that free fall does not exceed the specified maximum 60 ft {18.3 m} or 30 ft
(9.1 m) at all times from the discharge end, and to ensure the concrete does not sirike
the rebar cage. If placement cannot be satisfactorily accomplished by free fall in the
opinion of the Engineer, either a tremie or pump shall be used to accomplish the pour.”



PORTLAND CEMENT CONCRETE (BDE)

Effective: January 1, 2012
Revised: January 1, 2013

Revise Notes 1 and 2 of Article 312.24 of the Standard Specifications to read:

‘Note 1. Coarse aggregate shall be gradation CA 6, CA 7, CA8, CA10, or CA 11,
Class D quality or better. Article 1020.05(d) shall apply.

Note 2.  Fine aggregate shall be FA 1 or FA 2. Article 1020.05(d) shall apply.”
Revise the first paragraph of Article 312.26 of the Standard Specifications to read:

“312.26  Proportioning and Mix Design. At least 60 days prior to start of placing CAM II,
the Contractor shall submit samples of materials for proportioning and testing., The mixture shall
contain a minimum of 200 Ib {90 kg) of cement per cubic yard (cubic meter). Portland cement
may be replaced with fly ash according to Article 1020.05(c)(1), however the minimum portland
cement content in the mixture shall be 170 lbs/cu yd (101 kg/cu m). Blends of coarse and fine
aggregates will be permitted, provided the volume of fine aggregate does not exceed the
volume of coarse aggregate. The Engineer will determine the proportions of materials for the
mixture. However, the Contractor may substitute their own mix design. Article 1020.05(a) shall
apply and a Level Il PCC Technician shall develop the mix design.”

Revise the second paragraph of Article 503.22 of the Standard Specifications to read:

Other cast-in-place concrete for structures will be paid for af the contract unit price per cubic
yard (cubic meter) for CONCRETE HANDRAIL, CONCRETE ENCASEMENT, and SEAL COAT
CONCRETE.”

Add the following to Article 1003.02 of the Standard Specifications:
(e) Alkali Reaction.

(1) ASTM C 1260. Each fine aggregate will be tested by the Department for alkali
reaction according to ASTM C 1260. The test will be performed with Type | or Il
portland cement having a total equivalent alkali content (Na,O + 0.658K,0) of
0.90 percent or greater. The Engineer will determine the assigned expansion value
for each aggregate, and these values will be made available on the Department’s
Alkali-Silica Potential Reactivity Rating List. The Engineer may differentiate
aggregate based on ledge, production method, gradation number, or other factors.
An expansion value of 0.03 percent will be assigned to limestone or dolomite fine



aggregates (manufactured stone sand). However, the Department reserves the right
to perform the ASTM C 1260 test.

(2) ASTM C 1293 by Department. In some instances, such as chert natural sand or
other fine aggregates, testing according to ASTM C 1260 may not provide accurate
test results. In this case, the Department may only test according to ASTM C 1293.

(3) ASTM C 1293 by Contractor. If an individual aggregate has an ASTM C 1260
expansion value that is unacceptable to the Contractor, an ASTM C 1293 test may
be performed by the Contractor to evaluate the Department's ASTM C 1260 test
result. The laboratory performing the ASTM C 1293 test shall be approved by the
Department according to the current Bureau of Materials and Physical Research
Policy Memorandum “Minimum Laboratory Requirements for Alkali-Silica Reactivity
(ASR) Testing”. l

The ASTM C 1293 test shall be performed with Type | or li portland cement having a
total equivalent alkali content (Na;O + 0.658K,0) of 0.80 percent or greater. The
interior vertical wall of the ASTM C 1293 recommended container (pail) shall be half
covered with a wick of absorbent material consisting of biotting paper. If the testing
laboratory desires to use an alternate container, wick of absorbent material, or
amount of coverage inside the container with blotting paper, ASTM C 1293 test
results with an alkali-reactive aggregate of known expansion characteristics shall be
provided to the Engineer for review and approval. If the expansion is less than
0.040 percent after one year, the aggregate will be assigned an ASTM C 1260
expansion value of 0.08 percent that will be valid for two years, unless the Engineer
determines the aggregate has changed significantly. If the aggregate is
manutactured into multiple gradation numbers, and the other gradation numbers
have the same or lower ASTM C 1260 value, the ASTM C 1293 test result may apply
to multiple gradation numbers.

The Engineer reserves the right to verify a Contractor's ASTM C 1293 test result.
When the Contractor performs the test, a split sample shall be provided to the
Engineer. The Engineer may also independently obtain a sample at any time. The
aggregate will be considered reactive if the Contractor or Engineer obtains an
expansion value of 0.040 percent or greater.

Revise the first paragraph of Article 1004.01(e)(5) of the Standard Specifications to read:

“Crushed concrete, crushed slag, or lightweight aggregate for portland cement
concrete shall be stockpiled in a moist condition (saturated surface dry or greater)
and the moisture content shall be maintained uniformly throughout the stockpile by
periodic sprinkling.”



Revise Article 1004.02(d) of the Standard Specifications to read:

“(d)Combining Sizes. Each size shall be stored separately and care shall be taken to
prevent them from being mixed until they are ready to be proportioned. Separate

compartments shall be provided to proportion each size.

(1) When Class BS concrete is to be pumped, the coarse aggregate gradation shall
have a minimum of 45 percent passing the 1/2 in. (12.5 mm) sieve. The Contractor
may combine two or more coarse aggregate sizes, consisting of CA 7, CA 11,
CA 13, CA 14, and CA 16, provided a CA 7 or CA 11 is included in the blend.

(2) If the coarse aggregate is furnished in separate sizes, they shall be combined in
proportions to provide a uniformly graded coarse aggregate grading within the

following limits.

Class

Sleve Size and Percent Passing

of Cfoned TR 2 [edl112] T T 18 TN
Concrete ¥ in. | in. | in. | in. in. in. 4
PV ¥
CAS&CA7{ - - 100 9812 72422 22412 343
CAS5&CA 11| - - 100 9822 72422 22412 3+3
Sland 8C ¥
CA3&CAT| 100 95+ - -— 55125 20£10 3+3
CA3&8CA{1| 100 9545 - --- 55125 20410 343
CAB&CAT7| — - 100 98+2 72+22 22+i2 343
CAL&GA 11| - - 100 982 72422 22412 343
Class ; Sigve Size (metric) and Percent Passing
of Cosr?fe',zs"d 63 | 50 | 45 | 375 | 25 | 125 [4.75
Concrete ¥ mm| mm |mm | mm | mm | mm | mm
Py #
CAB&CA7| -— - 100 98x2 72422 22412 343
CALR&CA11| --- n 100 9842 72422 22412 343
Slandsc?
CAB&CA7|100 9545 - -- 55125 20410 3+3
CA3&CA11] 100 9545 - -~ 55325 20310 343
CAS&CAT| - e 100 9812 72422 22+12 343
CAB&CAI11| ~ - 100 0842 72422 22412 343

1/ See Table 1 of Article 1020.04,

2/ Any of the listed combination of sizes may be used.”

Add the following to Article 1004.02 of the Standard Specifications:

{g) Alkali Reaction.




(1) ASTM C 1260. Each coarse aggregate will be tested by the Department for alkali
reaction according to ASTM C 1260. The test will be performed with Type | or Il
portland cement having a total equivalent alkali content {NazO + 0.658K;0) of 0.90
percent or greater. The Engineer will determine the assigned expansion value for
each aggregate, and these values will be made available on the Department’s Alkali-
Silica Potential Reactivity Rating List. The Engineer may differentiate aggregate
based on ledge, production method, gradation number, or other factors. An
expansion value of 0.05 percent will be assigned to limestone or dolomite coarse
aggregates. However, the Department reserves the right to perform the ASTM
C 1260 test.

{(2) ASTM C 1293 by Department. In some instances testing a coarse aggregate
according to ASTM C 1260 may not provide accurate test results. In this case, the
Department may only test according to ASTM C 1293,

(3) ASTM C 1293 by Contractor. If an individual aggregate has an ASTM C 1260
expansion value that is unacceptable to the Contractor, an ASTM C 1293 test may
be performed by the Contractor according to Article 1003.02(e)(3).

Revise the first paragraph of Article 1019.06 of the Standard Specifications to read:

“1019.06 Contractor Mix Design. A Contractor may submit their own mix design and
may propose alternate fine aggregate materials, fine aggregate gradations, or material
proportions. Article 1020.05(a) shall apply and a Level ll PCC Technician shall develop the mix
design.”

Revise Section 1020 of the Standard Specifications to read:

“SECTION 1020. PORTLAND CEMENT CONCRETE

1020.01 Description. This item shall consist of the materials, mix design, production,
~ testing, curing, low air temperature protection, and temperature control of concrete.

1020.02 Materials. Materials shall be according to the following.

ltem Article/Section
() CEMBNL ... 1001
(B) WRBT oottt 1002
(€) FING AGUIEQAIE ...ovvrviveiencrveiecivesooconac e 1003
(d) COAISE AGUrEQAIE ........oeuvevececceveiceveveecosieneooeaeeee oo oo 1004



(€) Conerete AMIXIUrES i e r et et es s ae et bt s rmr e e e ernneens 1021
(f) Finely Divided MINEIAIS ......cooirie e eee e e c e b e s e s sa bbb 1010
{(g) Concrete Curing Materials ...covvcv it e s e e s 1022
(M) SEAW oot e e e sn e 1081.06(a)(1)
(1) Calcium ChIOFIdE ..cvi it er et e e s sen e e 1013.01

1020.03 Equipment. Equipment shall be according to the following.

ltem Article/Section
(@) Concrete MIXers and TIUCKS ...t sere s cre s e e s s sreaeeeesren 1103.01
(b) Batching and Weighing EQUIPMENE ........cvei e e e 1103.02
(c) Automatic and Semi-Automatic Batching EQUIPMENt ......ccveevivveviiicevece e, 1103.03
(d) Water Supply EQUIPMENT ..ot s e e e e 1103.11
(e) Membrane Guring EQUIPMENT ..ot e s 1101.09
(f) Mobile Portland Cement Concrete Plants ........ccocveiiiiiieees e 1103.04

1020.04 Concrete Classes and General Mix Design Criteria. The classes of concrete
shown in Table 1 identify the various mixtures by the general uses and mix design criteria. If
the class of concrete for a specific item of construction is not specified, Class Sl concrete shall
be used.

For the minimum cement factor in Table 1, it shall apply to portland cement, portland-
pozzolan cement, and portland blast-furnace slag except when a particular cement is specified
in the Table.

The Contractor shall not assume that the minimum cement factor indicated in Table 1 will
produce a mixture that will meet the specified strength. In addition, the Contractor shall not
assume that the maximum finely divided mineral allowed in a mix design according to Article
1020.05(c) will produce a mixture that will meet the specified strength. The Contractor shall
select a cement factor within the allowable range that will obtain the specified strength. The
Contractor shall take into consideration materials selected, seasonal temperatures, and other
factors which may require the Contractor to submit multiple mix designs.

For a portland-pozzolan cement, portland blast-furnace slag cement, or when replacing
portland cement with finely divided minerals per Articles 1020.05(c) and 1020.05(d), the
portland cement content in the mixture shall be a minimum of 375 Ibs/cu yd (222 kg/cu m).
When the total of organic processing additions, inorganic processing additions, and limestone
exceed 5.0 percent in the cement, the minimum portland cement content in the mixture shall be
400 Ibs/cu yd (237 kg/cu m). When calculating the portland cement portion in the portland-
pozzolan or portland blast-furnace slag cement, the AASHTO M 240 tolerance may be ignored.



Special classifications may be made for the purpose of including the concrete for a particular

use or location as a separate pay item in the contract. The concrete used in such cases shall
conform to this section.
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Self-consolidating concrete is a flowable mixture that does not require mechanical vibration
for consolidation. Self-consolidating concrete mix designs may be developed for Class BS, PC,
PS, DS, and SI concrete. Self-consolidating concrete mix designs may also be developed for
precast concrete products that are not subjected to Class PC concrete requirements according
to Section 1042. The mix design criteria for the concrete mixture shall be according to
Article 1020.04 with the following exceptions.

(a) The slump requirements shall not apply.

(b) The concrete mixture should be uniformly graded, and information in the “Portland
Cement Concrete Level Il Technician Course — Manual of Instructions for Design of
Concrete Mixtures® may be used to develop the uniformly graded mix design. The
coarse aggregate gradations shall be CA 11, CA 13, CA 14, CA 186, or a blend of these
gradations. However, the final gradation when using a single coarse aggregate or
combination of coarse aggregates shall have 100 percent pass the 1 in. (25 mm) sieve,
and minimum 95 percent pass the 3/4 in. (19 mm) sieve. The fine aggregate proportion
shall be a maximum 50 percent by weight (mass) of the total aggregate used.

(c} The slump flow range shall be 22 in. {560 mm) minimum to 28 in. (710 mm) maximum
and tested according to lllinois Test Procedure SCC-2.

(d) The visual stability index shall be a maximum of 1 and tested according to lllinois Test
Procedure SCC-2,

(e} The J-Ring value shall be a maximum of 2 in. (50 mm) and tested according to lliinois
Test Procedure SCC-3. The L-Box blocking ratio shall be a minimum of 80 percent and
tested according to lllinois Test Procedure SCC-3. The Contfractor has the option to
select either test,

(f! The hardened visual stability index shall be a maximum of 1 and tested according to
illinois Test Procedure SCC-6.

{g) If Class PC concrete requirements do not apply to the precast concrete product
according to Section 1042, the maximum cement factor shail be 7.05 cwi/cu yd
(418 kg/cu m) and the maximum allowable water/cement ratio shall be 0.44.

(h) 1If the measured slump flow, visual stability index, J-Ring value, or L-Box blocking ratio
fall outside the limits specified, a check test will be made. In the event of a second
failure, the Engineer may refuse to permit the use of the batch of concrete represented.

The Contractor may use water or seli-consolidating admixtures at the jobsite to obtain
the specified slump flow, visual stability index, J-ring value, or L-box blocking ratio. The
maximum design water/cement ratio shall not be exceeded.

1020.05 Other Concrete Criteria. The concrete shall be according to the following.



(a) Proportioning and Mix Design. For all Classes of concrete, it shall be the Contractor’s
responsibility to determine mix design material proportions and to proportion each batch
of concrete. A Level Il PCC Technician shall develop the mix design for all Classes of
concrete, except Classes PC and PS. The mix design, submittal information, trial batch,
and Engineer verification shall be according to the “Portland Cement Concrete Level il
Technician” course material.

The Contractor shall provide the mix designs a minimum of 45 calendar days prior to
production. More than one mix design may be submitted for each class of concrete.

The Engineer will verify the mix design submitted by the Contractor. Verification of a mix
design shall in no manner be construed as acceptance of any mixture produced. Once a
mix design has been verified, the Engineer shall be notified of any proposed changes.

Tests performed at the jobsite will determine if a mix design can meet specifications. If
the tests indicate it cannot, the Contractor shall make adjustments to a mix design, or
submit a new mix design if necessary, to comply with the specifications.

(b) Admixtures. The Contractor shall be responsible for using admixtures and determining
dosages for all Classes of concrete, cement aggregate mixture I, and controlled low-
strength material that will produce a mixture with suitable workability, consistency, and
plasticity. In addition, admixture dosages shall result in the mixture meeting the
specified plastic and hardened properties. The Contractor shall obtain approval from the
Engineer to use an accelerator when the concrete temperature is greater than 60 °F
(16 °C). However, this accelerator approval by the Engineer will not be required for
Class PP, RR, PC, and PS concrete. The accelerator shall be the non-chloride type
unless otherwise specified in the contract plans.

The Department will maintain an Approved List of Corrosion Inhibitors. Corrosion
inhibitor dosage rates shall be according to Article 1020.05(b)(10). For information on
approved controlled low-sirength “material air-enfraining admixtures, refer to
Article 1019.02. The Department will also maintain an Approved List of Concrete
Admixtures, and an admixture technical representative shall be consulted by the
Contractor prior to the pour when determining an admixture dosage from this list or when
making minor admixture dosage adjustments at the jobsite. The dosage shall be within
the range indicated on the approved list unless the influence by other admixtures, jobsite
conditions (such as a very short haul time), or other circumstances warrant a dosage
outside the range. The Engineer shall be notified when a dosage is proposed outside
the range. To determine an admixture dosage, air temperature, concrete temperature,
cement source and quantity, finely divided mineral sources and quantity, influence of
other admixtures, haul time, placement conditions, and other factors as appropriate shalt
be considered. The Engineer may request the Contractor to have a batch of concrete
mixed in the lab or field to verify the admixture dosage is correct. An admixture dosage
or combination of admixture dosages shall not delay the initial set of concrete by more
than one hour. When a retarding admixture is required or appropriate for a bridge deck
or bridge deck overlay pour, the initial set time shall be delayed until the deflections due



to the concrete dead load are no longer a concern for inducing cracks in the completed
work. However, a retarding admixture shall not be used to further extend the pour time
and justify the alteration of a bridge deck pour sequence.

When determining water in admixtures for water/cement ratio, the Contractor shall
calculate 70 percent of the admixture dosage as water, except a value of 50 percent
shall be used for a latex admixture used in bridge deck latex concrete overlays.

The sequence, method, and equipment for adding the admixtures shall be approved by
the Engineer. Admixtures shall be added to the concrete separately. An accelerator
shall always be added prior to a high range water-reducing admixture, if both are used.

Admixture use shall be according to the following.

(1) When the atmosphere or concrete temperature is 65 °F (18 °C) or higher, a retarding
admixture shall be used in the Class BS concrete and concrete bridge deck overlays.
The proportions of the ingredients of the concrete shall be the same as without the
retarding admixture, except that the amount of mixing water shall be reduced, as
may be necessary, in order to maintain the consistency of the concrete as required.
In addition, a high range water-reducing admixture shall be used in bridge deck
concrete. At the option of the Contractor, a water-reducing admixture may be used
with the high range water-reducing admixture in Class BS concrete.

(2} At the Contractor's option, admixtures in addition to an air-entraining admixture may
be used for Class PP-1 or RR concrete. When the ajr temperature is less than 55 °F
(13 °C) and an accelerator is used, the non-chloride accelerator shall be calcium
nitrite.

(3) When Class C fly ash or ground granulated blast-furnace slag is used in Class PP-1
or RR concrete, a water-reducing or high range water-reducing admixture shalf be
used.

(4) For Class PP-2 or PP-3 concrete, a non-chloride accelerator followed by a high
range water-reducing admixture shall be used, in addition to the air-entraining
admixture. The Contractor has the option to use a water-reducing admixture with the
high range water-reducing admixture. For Class PP-3 concrete, the non-chloride
accelerator shall be calcium nitrite. For Class PP-2 concrete, the non-chioride
accelerator shall be calcium nitrite when the air temperature is less than 55 °F
(13 °C).

(5) For Class PP-4 concrete, a high range water-reducing admixture shall be used in
addition to the air-entraining admixture. The Contractor has the option to use a
water-reducing admixture with the high range water-reducing admixture. An
accelerator shall not be used. For stationary or truck-mixed concrete, a retarding
admixture shall be used to allow for haul time. The Contractor has the option to use



a mobile portland cement concrete plant, but a retarding admixture shall not be used
unless approved by the Engineer.

For PP-5 concrete, a non-chloride accelerator, high range water-reducing admixture,
and air-entraining admixture shall be used. The accelerator, high range water-
reducing admixture, and air-entraining admixture shall be per the Contractor's
recommendation and dosage. The approved list of concrete admixtures shall not
apply. A mobile portland cement concrete piant shall be used to produce the
patching mixture.

(6) When a calcium chioride accelerator is specified in the contract, the maximum
chloride dosage shall be 1.0 quart (1.0 L) of solution per 100 Ib (45 kg) of cement.
The dosage may be increased to a maximum 2.0 guarts (2.0 L) per 100 Ib (45 kg) of
cement if approved by the Engineer. When a calcium chioride accelerator for Class
PP-2 concrete is specified in the contract, the maximum chloride dosage shall be
1.3 quarts (1.3 L) of solution per 100 1b (45 kg) of cement. The dosage may be
increased to a maximum 2.6 quarts (2.6 L) per 100 Ib (45 kg) of cement if approved
by the Engineer.

{(7) For Class DS concrete a retarding admixture and a high range water-reducing
admixture shall be used. For dry excavations that are 10 ft (3 m) or less, the high
range water-reducing admixiure may be replaced with a water-reducing admixture if
the concrete is vibrated. The use of admixiures shall take into consideration the
slump loss limits specified in Article 516.12 and the fluidity requirement in
Article 1020.04 (Note 12).

(8) At the Contractor's option, when a water-reducing admixture or a high range water-
reducing admixture is used for Class PV, PP-1, RR, SC, and Sl concrete, the cement
factor may be reduced a maximum 0.30 hundredweight/cu yd (18 kg/cu m).
However, a cement factor reduction will not be allowed for concrete placed
underwater.

(9) When Type F or Type G high range water-reducing admixtures are used, the initial
- 8lump shall be a minimum of 1 1/2 in. (40 mm) prior to addition of the Type F or
Type G admixture, except as approved by the Engineer.

(10) When specified, a corrosion inhibitor shall be added to the concrete mixture utilized
in the manufacture of precast, prestressed concrete members and/or other
applications. [t shall be added, at the same rate, to all grout around post-tensioning
steel when specified. :

When calcium nitrite is used, it shall be added at the rate of 4 gal/cu yd (20 L/cu m),
and shall be added to the mix immediately after all compatible admixtures have been
introduced to the batch.



When Rheocrete 222+ is used, it shall be added at the rate of 1.0 gal/cu yd
(5.0 L/eu m), and the batching sequence shall be according to the manufacturer's
instructions.

(¢) Finely Divided Minerals. Use of finely divided minerals shall be according to the
following.

(1) Fly Ash. At the Contractor's option, fly ash from approved sources may partially
replace portland cement in cement aggregate mixture Il, Class PV, PP-1, PP-2, RR,
BS, PC, PS, DS, SC, and Sl concrete.

The use of fly ash shall be according to the following.

a. Measurements of fly ash and portland cement shall be rounded up to the nearest
51b (2.5 kg).

b. When Class F {ly ash is used in cement aggregate mixture il, Class PV, BS, PC,
PS, DS, SC, and Si concrete, the amount of portland cement replaced shall not
exceed 25 percent by weight (mass).

c. When Class C fly ash is used in cement aggregate mixture I, Class PV, PP-1,
PP-2, RR, BS, PG, PS, DS, SC, and Sl concrete, the amount of portland cement
replaced shall not exceed 30 percent by weight (mass).

d. Fly ash may be used in concrete mixtures when the air temperature is below
40 °F (4 °C), but the Engineer may request a trial batch of the concrete mixture to
show the mix design strength requirement will be met.

(2} Ground Granulated Blast-Furnace (GGBF) Slag. At the Contractor's option, GGBF
slag may partially replace portland cement in Class PV, PP-1, PP-2, RR, BS, PC,
PS, DS, §C, and Sl concrete. For Class PP-3 concrete, GGBF slag shall be used
according to Article 1020.04.

The use of GGBF slag shall be according to the following.

a. Measurements of GGBF slag and portland cement shall be rounded up to the
nearest 5 b {2.5 kg).

b. When GGBF slag is used in Class PV, PP-1, PP-2, RR, BS, PC, PS, DS, SC and
S| concrete, the amount of portland cement replaced shall not exceed 35 percent
by weight (mass).

¢. GGBF slag may be used in concrete mixtures when the air temperature is below
40 °F {4 °C), but the Engineer may request a trial batch of the concrete mixture to
show the mix design strength requirement will be met.



(3) Microsilica. At the Contractor's option, microsilica may be added at a maximum of
5.0 percent by weight (mass) of the cement and finely divided minerals summed
together.

Microsilica shall be used in Class PP-3 concrete according to Article 1020.04.

(4) High Reactivity Metakaolin (HRM). At the Contractor’s option, HRM may be added
at a maximum of 5.0 percent by weight (mass) of the cement and finely divided
minerals summed together,

(5) Mixtures with Multiple Finely Divided Minerals. Except as specified for Class PP-3
concrete, the Contractor has the option to use more than one finely divided mineral
in Class PV, PP-1, PP-2, RR, BS, PC, PS, DS, SC, and Sl concrete as follows.

a. The mixture shall contain a maximum of two finely divided minerals. The finely
divided mineral in portland-pozzolan cement or portland blast-furnace slag
cement shall count toward the total number of finely divided minerals allowed.
The finely divided minerals shall constitute a maximum of 35.0 percent of the
total cement plus finely divided minerals. The fly ash portion shall not exceed
30.0 percent for Class C fly ash or 25.0 percent for Class F fly ash. The Class C
and F fly ash combination shall not exceed 30.0 percent. The ground granulated
blast-furnace slag portion shall not exceed 35.0 percent. The microsilica or high-
reactivity metakaolin portion used together or separately shall not exceed
ten percent. The finely divided mineral in the portland-pozzolan cement or
portland blast-furnace slag blended cement shall apply to the maximum
35.0 percent. ‘

b. Central Mixed. For Class PV, SC, and Sl concrete, the mixture shall contain a
minimum of 565 lbs/cu yd (335 kg/cu m) of cement and finely divided minerals
summed together. If a water-reducing or high-range water-reducing admixture is
used, the Contractor has the option to use a minimum of 535 Ibs/cu yd
(320 kg/cu m).

¢. Truck-Mixed or Shrink-Mixed. For Class PV, SC, and Sl concrete, the mixture
shall contain a minimum of 605 Ibs/cu yd (360 kg/cu m) of cement and finely
divided minerals summed together. If a water-reducing or high-range water-
reducing admixture is used, the Coniractor has the option to use a minimum of
575 Ibs/cu yd (345 kg/cu m).

d. Central-Mixed, Truck-Mixed or Shrink-Mixed. For Class PP-1 and RR concrete,
the mixture shall contain a minimum of 650 lbs/cu yd (385 kg/cu m) of cement
and finely divided minerals summed together. For Class PP-1 and RR concrete
using Type Il portland cement, the mixture shall contain a minimum of
620 Ibs/cu yd (365 kg/cu m).



For Class PP-2 concrete, the mixture shall contain a minimum of 735 Ibs/cu yd
(435 kg/cum) of cement and finely divided minerals summed together. For
Class BS concrete, the mixture shall contain a minimum of 805 ibs/cu yd
(360 kg/cu m). For Class DS concrete, the mixture shall contain a minimum of
665 Ibs/cu yd (395 kg/cu m).

If a water-reducing or high range water-reducing admixture is used in Class PP-1
and RR concrete, the Contractor has the option to use a minimum of
620 lbs/cu yd (365 kg/cu m) of cement and finely divided minerals summed
together. If a water-reducing or high-range water-reducing admixture is used
with Type lIl porttand cement in Class PP-1 and RR concrete, the Contractor has
the option to use a minimum of 590 tbs/cu yd (350 kg/cu m).

e. Central-Mixed or Truck-Mixed. For Class PC and PS concrete, the mixture shall
contain a minimum of 565 Ibs/cu yd (335 kg/cu m) of cement and finely divided
minerals summed together.

f. The mixture shall contain a maximum of 705 Ibs/cu yd {418 kg/cu m) of cement
and finely divided mineral(s) summed together for Class PV, BS, PC, PS, DS,
SC, and Sl concrete. For Class PP-1 and RR concrete, the mixture shall contain
a maximum of 750 Ibs/cu yd (445 kg/cu m). For Class PP-1 and RR concrete
using Type IlI portland cement, the mixture shall contain a maximum of
720 lbs/cu yd (425 kg/cu m). For Class PP-2 concrete, the mixture shall contain
a maximum of 820 tbs/cu yd {485 kg/cu m).

g. For Class SC concrete and for any other class of concrete that is to be placed
underwater, except Class DS concrete, the allowable cement and finely divided
minerals summed together shall be increased by ten percent.

h. The combination of cement and finely divided minerals shall comply with Article
1020.05(d).

(d) Alkali-Silica Reaction. For cast-in-place (includes cement aggregate mixture H and latex
mixtures), precast, and precast prestressed concrete, one of the mixture options
provided in Article 1020.05(d)(2) shall be used to reduce the risk of a deleterious alkali-
silica reaction in concrete exposed to humid or wet conditions. The mixture options are
not intended or adequate for concrete exposed to potassium acetate, potassium
formate, sodium acetate, or sodium formate. The mixture options will not be required for
the dry environment (humidity less than 60 percent) found inside buildings for residential
or commercial occupancy.

The mixture options shall not apply to concrete revetment mats, insertion lining of pipe
culverts, portland cement mortar fairing course, controlled low-strength material,
miscellaneous grouts that are not prepackaged, Class PP-3 concrete, Class PP-4
concrete, and Class PP-5 concrete.



(1) Aggregate Groups. Each combination of aggregates used in a mixture will be
assigned to an aggregate group. The point at which the coarse aggregate and fine
aggregate expansion values intersect in the following table will determine the group.

Aggregate Groups
Coarse Aggregate Fine Aggregate
or Or
Coarse Aggregate Fine Aggregate Blend
Blend
ASTM C 1260 Expansion
ASTM C 1260

Expansion =0.16% >0.16% - 0.27% >0.27%
20.16% Group | Group |l Group Il
>0.16% - 0.27% Group [l Group Il Group llI
>0.27% Group lli Group Il Group IV

(2) Mixture Options. Based upon the aggregate group, the following mixture options
shall be used. However, the Department may prohibit a mixture option if field
performance shows a deleterious alkali-silica reaction or Department testing
indicates the mixture may experience a deleterious alkali-silica reaction,

Reduction of Risk for Deleterious Alkali-Silica Reaction
Aggregate Mixture Options
Groups | Option1 | Option2 | Option 3 | Option4 | Option 5
Group | Mixture options are not applicable.
Use any cement or finely divided mineral.
Group Il X X X X
Combine | Combine
Group lil X Option 2 | Option 2 X
with with
Option 3 | Option 3
Combine Combine
Group IV X Option 2 Invalid Option 2
with Option with
Option 4 Option 4

“X” denotes valid mixture option for aggregate group.

a. Mixture Option 1. The coarse or fine aggregates shall be blended to place the
material in a group that will allow the selected cement or finely divided mineral to
be used. Coarse aggregate may only be blended with another coarse aggregate.
Fine aggregate may only be blended with another fine aggregate. Blending of



coarse with fine aggregate to place the material in another group will not be
permitted. :

When a coarse or fine aggregate is blended, the weighted expansion value shall
be calculated separately for the coarse and fine aggregate as follows:

Weighted Expansion Value = {(a/100 x A) + (b/100 x B} + (¢/100 x C) + ...

Where:  a,b,c... = percentage of aggregate in the blend;
A, B, C... =expansion value for that aggregate.

Mixture Option 2. A finely divided mineral shall be used as described in 1), 2), 3),
or 4) that follow. [n addition, a blended cement with a finely divided mineral may
be added to a separate finely divided mineral to meet the following requirements,
provided the finely divided minerals are the same material. However, adding
together two different finely divided minerais to obtain the specified minimum
percentage of one material will not be permitted for 1), 2), 3), and 4). Refer to
Mixture Option 5 to address this situation.

1. Class F Fly Ash, For cement aggregate mixture Il, Class PV, BS, PC, PS,
MS, DS, SC and S| concrete, the Class F fly ash shall be a minimum
25.0 percent by weight (mass) of the cement and finely divided minerals
summed together.

It the maximum total equivalent available alkali content (Na,O + 0.658K;0)
exceeds 4.50 percent for the Class F fly ash, it may be used only if it
complies with Mixture Option 5.

2. Class C Fly Ash. For cement aggregate mixture Il, Class PV, PP-1, PP-2,
RR, BS, PC, PS, DS, SC, and Sl concrete, Class C fly ash shall be a
minimum of 25.0 percent by weight {mass) of the cement and finely divided
minerals summed together.

It the maximum total equivalent available alkali content (NaxO + 0.658K:0)
exceeds 4.50 percent or the calcium oxide exceeds 26.50 percent for the
Class C fly ash, it may be used only per Mixture Option 5.

3. Ground Granulated Blast-Furnace Slag. For Class PV, PP-1, PP-2, RR, BS,
PC. PS, DS, SC, and SI concrete, ground granulated blast-furnace slag shall
be a minimum of 25.0 percent by weight (mass) of the cement and finely
divided minerals summed together. ‘

If the maximum total equivalent available alkali content (NazO + 0.658K,0)
exceeds 1.00 percent for the ground granulated blast-furnace slag, it may be
used only per Mixture Option 5.



4. Microsilica or High Reactivity Metakaolin, Microsilica solids or high reactivity
metakaolin shall be a minimum 5.0 percent by weight (mass) of the cement
and finely divided minerals summed together.

It the maximum total equivalent available alkali content (Na;O + 0.658K,0)
exceeds 1.00 percent for the Microsilica or High Reactivity Metakaolin, it may
be used only if it complies with Mixture Option 5.

¢. Mixture Option 3. The cement used shall have a maximum total equivalent alkali
content (Na-O + 0.658K;0) of 0.60 percent. When aggregate in Group Il is
involved and the Contractor desires to use a finely divided mineral, any finely
divided mineral may be used with the cement unless the maximum total
equivalent available alkali content (Na,O + 0.658K;0) exceeds 4.50 percent for
the fly ash; or 1.00 percent for the ground granulated biast-furnace slag,
microsilica or high reactivity metakaolin. If the alkali content is exceeded, the
finely divided mineral may be used only per Mixture Option 5.

d. Mixture Option 4. The cement used shall have a maximum total equivalent alkali
content (Na,O + 0.658Kz0) of 0.45 percent. When aggregate in Group Il or lil is
involved and the Contractor desires to use a finely divided mineral, any finely
divided mineral may be used with the cement unless the maximum total
equivalent available alkali content (Na,O + 0.658K,0) exceeds 4.50 percent for
the fly ash; or 1.00 percent for the ground granulated blast-furnace slag,
microsilica, or high reactivity metakaolin. If the alkali content is exceeded, the
finely divided mineral may be used only per Mixture Option 5.

e. Mixture Option 5. The proposed cement or finely divided mineral may be used if
the ASTM C 1667 expansion value is < 0.16 percent when performed on the
aggregate in the concrete mixture with the highest ASTM C 1260 test result. The
laboratory performing the ASTM C 1567 test shall be approved by the
Department according to the current Bureau of Materials and Physical Research
Policy Memorandum “Minimum Laboratory Requirements for Alkali-Silica
Reactivity (ASR) Testing”. The ASTM C 1567 test will be valid for two years,
unless the Engineer determines the materials have changed significantiy.

For latex concrete, the ASTM C 1567 test shall be performed without the latex.
The 0.20 percent autoclave expansion limit in ASTM C 1567 shall not apply.

If during the two year time period the Contractor needs to replace the cement,
and the replacement cement has an equal or lower total equivalent alkali content
(NaxO + 0.858K,0), a new ASTM C 1567 test will not be required.

The Engineer reserved the right to verify a Contractor's ASTM C 1567 test result.

When the Contractor performs the test, a split sample may be requested by the
Engineer. The Engineer may also independently obtain a sample at any time.



The proposed cement or finely divided mineral will not be allowed for use if the
Contractor or Engineer obtains an expansion value greater than 0.16 percent.

1020.06 Water/Cement Ratio. The water/cement ratio shall be determined on a weight
(mass) basis. When a maximum water/cement ratio is specified, the water shall include mixing
water, water in admixtures, free moisture on the aggregates, and water added at the jobsite.
The gquantity of water may be adjusted within the limit specified to meet slump requirements.

When fly ash, ground granulated blasi-furnace slag, high-reactivity metakaolin, or microsilica
(silica fume) are used in a concrete mix, the water/cement ratio will be based on the total
cement and finely divided minerals contained in the mixture.

1020.07 Slump. The slump shall be determined according to llinois Modified
AASHTO T 119.

If the measured slump falls outside the limits specified, a check test will be made. In the
event of a second failure, the Engineer may refuse to permit the use of the batch of concrete
represented.

If the Contractor is unable to add water to prepare concrete of the specified slump without
exceeding the maximum design water/cement ratio, a water-reducing admixture shall be added.

1020.08 Air Content. The air content shall be determined according to lllinois Modified
AASHTO T 152 or lllinois Modified AASHTO T 196. The air-entrainment shall be obtained by
the use of cement with an approved air-entraining admixture added during the mixing of the
concrete or the use of air-entraining cement.

If the air-entraining cement furnished is found to produce concrete having air content outside
the limits specified, its use shall be discontinued immediately and the Contractor shall provide
other air-entraining cement which will produce air contents within the specified limits.

If the air content obtained is above the specified maximum limit at the jobsite, the Contractor
may have the concrete further mixed, within the limits of time and revolutions specified, to
reduce the air content. If the air content obtained is below the specified minimum limit, the
Contractor may add to the concrete a sufficient quantity of an approved air-entraining admixture
at the jobsite to bring the air content within the specified limits.

1020.02 Strength Tests. The specimens shall be molded and cured according to lllinois
Modified AASHTO T 23. Specimens shall be field cured with the construction item as specified
in lllinois Modified AASHTO T 23. The compressive strength shall be determined according to
lllinois Modified AASHTO T 22, The flexural strength shall be determined according to lllinois
Modified AASHTO T 177.

Except for Class PC and PS concrete, the Contractor shall transport the strength specimens
from the site of the work to the field laboratory or other location as instructed by the Engineer.
During transportation in a suitable light truck, the specimens shall be embedded in straw,



burlap, or other acceptable material in a manner meeting with the approval of the Engineer to
protect them from damage; care shall be taken to avoid impacts during hauling and handling.

For strength specimens, the Contractor shall provide a field curing box for initial curing and a

water storage tank for final curing. The field curing box will be required when an air temperature
below 60 °F (16 °C) is expected during the initial curing period. The device shall maintain the
initial curing temperature range specified in flinois Modified AASHTO T 23, and may be
insulated or power operated as appropriate.

1020.10 Handling, Measuring, and Batching Materials. Aggregates shall be handled in
a manner to prevent mixing with soil and other foreign material.

Aggregates shall be handled in a manner which produces a uniform gradation, before
placement in the plant bins. Aggregates delivered to the plant in a nonuniform gradation
condition shali be stockpiled. The stockpiled aggregate shall be mixed uniformly before
ptacement in the plant bins.

Aggregates shall have a uniform moisture content before placement in the plant bins. This
may require aggregates to be stockpiled for 12 hours or more to allow drainage, or water added
to the stockpile, or other methods approved by the Engineer. Moisture content requirements for
crushed concrete, crushed slag or lightweight aggregate shall be according to
Article 1004.01(g)(5).

Aggregates, cement, and finely divided minerals shall be measured by weight (mass).
Water and admixtures shall be measured by volume or weight (mass).

The Engineer may permit aggregates, cement, and finely divided minerals to be measured
by volume for small isolated structures and for miscellaneous items. Aggregates, cement, and
finely divided minerals shali be measured individually. The volume shall be based upon dry,
loose materials.

1020.11  Mixing Portland Cement Concrete. The mixing of concrete shall be according
to the following.

(a) Ready-Mixed Concrete. Ready-mixed concrete is c'entral—mixed, truck-mixed, or shrink-
mixed concrete transported and delivered in a plastic state ready for placement in the
work and shall be according to the following.

{1) Central-Mixed Concrete. Central-mixed concrete is concrete which has been
completely mixed in a stationary mixer and delivered in a truck agitator, a truck mixer
operating at agitating speed, or a nonagitator truck.

The stationary mixer shall operate at the drum speed for which it was designed. The
batch shall be charged into the drum so that some of the water shall enter in
advance of the cement, finely divided minerals, and aggregates. The flow of the
water shall be uniform and all water shall be in the drum by the end of the first
15 seconds of the mixing period. Water shall begin to enter the drum from zero to



two seconds in advance of solid material and shall stop flowing within two seconds of
the beginning of mixing time.

Some coarse aggregate shall enter in advance of other solid materials. For the
balance of the charging time for solid materials, the aggregates, finely divided
minerals, and cement (to assure thorough blending) shall each flow at acceptably
uniform rates, as determined by visual observation. Coarse aggregate shall enter
two seconds in advance of other solid materials and a uniform rate of flow shall
continue to within two seconds of the completion of charging time.

The entire contents of the drum, or of each single compartment of a multiple-drum
mixer, shall be discharged before the succeeding batch is introduced.

The volume of concrete mixed per batch shall not exceed the mixer's rated capacity
as shown on the standard rating plate on the mixer by more than ten percent.

The minimum mixing time shall be 75 seconds for a stationary mixer having a
capacity greater than 2 cu yd (1.5 cu m). For a mixer with a capacity equal to or less
than 2 cuyd (1.5 cum) the mixing time shall be 60 seconds. Transfer time in
multiple drum mixers is included in the mixing time. Mixing time shall begin when all
materials are in the mixing compartment and shall end when the discharge of any
part of the batch is started. The required mixing times will be established by the
Engineer for all types of stationary mixers.

When central-mixed concrete is to be transported in a truck agitator or a truck mixer,
the stationary-mixed batch shall be transferred to the agitating unit without delay and
without loss of any portion of the batch. Agitating shall start immediately thereafter
and shall continue without interruption until the batch is discharged from the agitator.
The ingredients of the batch shall be completely discharged from the agitator before
the succeeding batch is introduced. Drums and auxiliary parts of the equipment shall
be kept free from accumulations of materials.

The vehicles used for transporting the mixed concrete shall be of such capacity, or
the batches shall be so proportioned, that the entire contents of the mixer drum can
be discharged into each vehicle load. :

(2} Truck-Mixed Concrete. Truck-mixed concrete is completely mixed and delivered in a
truck mixer. When the mixer is charged with fine and coarse aggregates
simultaneously, not less than 60 nor more than 100 revolutions of the drum or blades
at mixing speed shall be required, after all of the ingredients including water are in
the drum. When fine and coarse aggregates are charged separately, not less than
70 revolutions will be required. For self-consolidating concrete, a minimum of
100 revolutions is required in all cases. Additional mixing beyond 100 revolutions
shall be at agitating speed unless additions of water, admixiures, or other materials
are made at the jobsite. The mixing operation shall begin immediately after the
cement and water, or the cement and wet aggregates, come in contact. The



ingredients of the batch shall be completely discharged from the drum before the
succeeding batch is introduced. The drum and auxiliary parts of the equipment shall
be kept free from accumulations of materials. If additional water or an admixture is
added at the jobsite, the concrete batch shall be mixed a minimum of 40 additional
revolutions after each addition.

(3) Shrink-Mixed Concrete. Shrink-mixed concrete is mixed partially in a stationary
mixer and completed in a truck mixer for delivery. The mixing time of the stationary
mixer may be reduced to a minimum of 30 seconds to intermingle the ingredients,
before transferring to the truck mixer. All ingredients for the batch shall be in the
stationary mixer and partially mixed before any of the mixture is discharged into the
truck mixer. The partially mixed batch shall be transferred to the truck mixer without
delay and without loss of any portion of the batch, and mixing in the truck mixer shall
start immediately. The mixing time in the truck mixer shall be not less than 50 nor
more than 100 revolutions of the drum or blades at mixing speed. For self-
consolidating concrete, a minimum of 100 revolutions is required in the truck mixer.
Additional mixing beyond 100 revolutions shall be at agitating speed, unless
additions of water, admixtures, or other materials are made at the jobsite. Units
designed as agitators shall not be used for shrink mixing. The ingredients of the
batch shall be completely discharged from the drum before the succeeding batch is
introduced. The drum and auxiliary parts of the equipment shall be kept free from
accumulations of materials. If additional water or an admixture is added at the
jobsite, the concrete batch shall be mixed a minimum of 40 additional revolutions
after each addition.

(4) Mixing Water. Wash water shall be completely discharged from the drum or
container before a batch is introduced. All mixing water shall be added at the plant
and any adjustment of water at the jobsite by the Contractor shall not exceed the
specified maximum water/cement ratio or slump. If strength specimens have been
made for a batch of concrete, and subsequently during discharge there is more water
added, additional strength specimens shall be made for the batch of concrete. No
additional water may be added at the jobsite to central-mixed concrete if the mix
design has less than 565 Ibs/cu yd (335 kg/cu m) of cement and finely divided
minerals summed together.

(5) Mixing and Agitating Speeds. The mixing or agitating speeds used for truck mixers
or truck agitators shall be per the manufacturer's rating plate.

(6) Capacities. The volume of plastic concrete in & given batch will be determined
according to AASHTO T 121, based on the total weight (mass) of the batch,
determined either from the weight (masses) of all materials, including water, entering
the batch or directly from the net weight (mass) of the concrete in the batch as
delivered.

The volume of mixed concrete in truck mixers or truck agitators shall in no case be
greater than the rated capacity determined according to the Truck Mixer, Agitator,



and Front Discharge Concrete Carrier Standards of the Truck Mixer Manufacturer's
Bureau, as shown by the rating plate attached to the truck. If the truck mixer does
not have a rating plate, the volume of mixed concrete shall not exceed 63 percent of
the gross volume of the drum or container, disregarding the blades. For truck

agitators, the value is 80 percent.

weight (mass). If more than one batch is required for charging a truck using a
stationary mixer, the time of haul shall start with mixing of the first batch. Hayl time
shall end when the truck is emptied for incorporation of the concrete into the work.

The time elapsing from when water is added to the mix until it is deposited in place at
the site of the work shall not exceed 30 minutes when the concrete is transported in
nonagitating trucks. ‘

The maximum haul time for concrete transported in truck mixers or truck agitators
shall be according to the following. .

Concrete Temperature at Point Haul Time
of Discharge °F ( °C) Hours | Minutes
50-64 (10-17.5) 1 30
>64 (>17.5) - without retarder | 1 0
>64 (>17.5) - with retarder 1 30
To encourage start-up testing for mix adjustments at the plant, the first two trucks will
be allowed an additional 15 minutes haul time whehever such testing is performed.

each load. The following information shail pe recorded on each delivery ticket: (1)
ticket number; (2) name of producer and plant location; (3) contract number; (4)
hame of Contractor; (5} stamped date and time batched: (6) truck number; (7}
quantity batched; (8) amount of admixture(s) in the batch; (9} amount of water in the
batch; and (10) Department mix design number.

For concrete mixed in jobsite stationary mixers, the above delivery ticket may be
waived, but a method of verifying the haul time shall be established to the
satisfaction of the Engineer.

Operations require. The Contractor shall be responsible for producing concrete that
will have the required workability, consistency, and plasticity when delivered to the
work. Concrete which is unsuitable for placement as delivered will be rejected. The



Contractor shall minimize the need to adjust the mixture at the jobsite, such as
adding water and admixtures prior to discharging.

(8) Use of Multiple Plants in the Same Construction Iltem. The Contractor may
simultaneously use central-mixed, truck-mixed, and shrink-mixed concrete from more
than one plant, for the same construction item, on the same day, and in the same
pour. However, the following criteria shall be met.

a.

Each plant shall use the same cement, finely divided minerals, aggregates,
admixtures, and fibers.

Each plant shall use the same mix design. However, material proportions may
be altered slightly in the field to meet slump and air content criteria. Field water
adjustments shall not result in a difference that exceeds 0.02 between plants for
water/cement ratio. The required cement factor for central-mixed concrete shall
be increased to match truck-mixed or shrink-mixed concrete, if the latier two
types of mixed concrete are used in the same pour.

The maximum slump difference beiween deliveries of concrete shall be 3/4 in,
(19 mm) when tested at the jobsite. If the difference is exceeded, but test results
are within specification limits, the concrete may be used. The Contractor shall
take immediate corrective action and shali test subsequent deliveries of concrete
until the slump difference is corrected. For each day, the first three truck loads of
delivered concrete from each plant shall be tested for slump by the Contractor.
Thereafter, when a specified test frequency for slump is to be performed, it shall
be conducted for each plant at the same time.

The maximum air content difference between deliveries of concrete shall be
1.5 percent when tested at the jobsite. If the difference is exceeded, but test
results are within specification limits, the concrete may be used. The Contractor
shall take immediate corrective action and shall test subsequent deliveries of
concrete until the air content difference is corrected. For each day, the first three
truck loads of delivered concrete from each plant shall be tested for air content
by the Contractor. Thereafter, when a specified test frequency for air content is
to be performed, it shall be conducted for each plant at the same time.

Strength tests shall be performed and taken at the jobsite for each plant. When a
specified strength test is to be performed, it shall be conducted for each plant at
the same time. The difference between plants for strength shall not exceed
900 psi (6200 kPa) compressive and 90 psi (620 kPa) flexural. If the strength
difference requirements are exceeded, the Contractor shall take corrective
action.

The maximum haul time difference between deliveries of concrete shall be
15 minutes. If the difference is exceeded, but haul time is within specification



limits, the concrete may be used. The Contractor shall take immediate corrective
action and check subsequent deliveries of concrete.

(b) Class PC Concrete. The concrete shail be central-mixed or truck-mixed. Variations in
plastic concrete properties shall be minimized between batches.

(c) Class PV Concrete. The concrete shall be central-mixed, truck-mixed, or shrink-mixed.

The required mixing time for stationary mixers with a capacity greater than 2 cu yd
(1.5cum) may be less than 75 seconds upon satisfactory completion of a mixer
performance test. Mixer performance tests may be requested by the Contractor when
the quantity of concrete to be placed exceeds 50,000 sq yd {42,000 sgm). The testing
shall be conducted according to the current Bureau of Materials and Physical
Research’s Policy Memorandum, "Field Test Procedures for Mixer Performance and
Concrete Uniformity Tests”. ‘

The Contractor will be allowed to test two mixing times within a range of 50 to
75 seconds. If satisfactory results are not obtained from the required tests, the mixing
time shall continue to be 75 seconds for the remainder of the contract. |f satisfactory
results are obtained, the mixing time may be reduced. In no event will mixing time be
less than 50 seconds.

The Contractor shall furnish the labor, equipment, and material required to perform the
testing according to the current Bureau of Materials and Physical Research’s Policy
Memorandum, “Field Test Procedures for Mixer Performance and Concrete Uniformity
Tests”.

A contract which has 12 ft (3.6 m) wide pavement or base course, and a continuous
~length of 1/2 mile (0.8 km) or more, shall have the following additional requirements.

(1) The plant and truck delivery operation shall be able to provide a minimum of 50 cu yd
(38 cu m) of concrete per hour.

{2) The plant shall have automatic or seimi-automatic batching equipment.

(d} All Other Classes of Concrete. The concrete shall be central-mixed, truck-mixed, or
shrink-mixed concrete.

1020.12 Mobile Portland Cement Concrete Plants. The use of a mobile poriland
cement concrete plant may be approved under the provisions of Article 1020.10 for volumetric
proportioning in small isolated structures, thin overlays, and for miscellaneous and incidental
concrete items.

The first 1 cu ft (0.03 cu m} of concrete produced may not contain sufficient mortar and shall
not be incorporated in the work. The side plate on the cement feeder shall be removed



periodically (normally the first time the mixer is used each day) to see if cement is building up on
the feed drum.

Sufficient mixing capacity of mixers shall be provided to enable continuous placing and
finishing insofar as the job operations and the specifications require.

Slump and air tests made immediately after discharge of the mix may be misleading, since
the aggregates may absorb a significant amount of water for four or five minutes after mixing.

1020.13 Curing and Protection. The method of curing, curing period, and method of
protection for each type of concrete construction is included in the following Index Table.



INDEX TABLE OF CURING AND PROTECTION OF CONCRETE CONSTRUCTION

CURING CURING LOW AIR
TYPE OF CONSTRUCTION METHODS PERIOD TEMPERATURE
DAYS PROTECTION METHODS

Cast-in-Place Concrete 'V

Pavement

Shoulder 1020.13(a){1)(2)(3)(4)(5) ¥¥ 3 1020.13(c)

Base Course

Base Course Widening 1020.13(a)(13(2)(3)(4)(5) ¥ 3 1020.13(c)

Driveway

Median

Barrier

Curb

Gutter 1020.13(a)(1)(2)(3)(4)(5) ¥* 3 1020.13(c} ¥

Curb & Gutter

Sidewalk

Slope Wall

Paved Ditch

Catch Basin

Manhale 1020.13(a){1(2)(3)(4)(5) “ 3 1020.13(c)

Inlet

Valve Vault

Pavement Patching 1020.13(=2)(1)(2)(3)(4)(5) ¥ 3 1020.13(c)

Bridge Deck Patching 1020.13(a){3)(5) 8or7"™  1020.13(c)

Railrcad Grossing 1020.13(2)(3)(5) 1 1020.13(c)

Piles and Drilled Shafts 1020.13(2)(3)(5) 7 1020.13(d)(1)(2)(3)

Foundations & Footings

Seal Coat 1020.13(a)(1)(2)(3)(4)(5) ¥ ¥ 7 1020.13(d){1H(2)(3)

Substructure 1020.13(a)(1)(2)(3)( 4)( ) v 7 1020.13(d){1)(2)(3)

Superstructure (except deck)  1020.13{(a){1)(2 )(B)(5) ¥ 7 1020.13{d){1){2)

Deck

Bridge Approach Slab 1020.13(a){(5) 7 1020.13(c(1}(2) ™

Retaining Walls 1020.13(a)(1}(2) (3)(4)(5) V' 7 1020.13(d)(1)(2)

Pump Houses 1020.13(2)(1)(2) @) (5) 7 1020,13(d)(1)(2)

Culverts 1020.13(a){(1){2) (3 (5) V¥ 7 1020.13(d)(1)(2) ¥

Other Incidental Concrete 1020.13(2)(1)(2){3)(5) 3 1020.13(c}
Precast Concrete '

Bridge Slabs

Piles and Pile Caps 1020.13(a)(3)(5) ¥ ¥ As™¥ 9/

Other Structural Members Regquired

All Other Precast ftems 1020.13(a)(3}(4)(5) ¥¥ ¥ Ag ' 9of

Required
Precast, Prestressed Congrete
Until Strand
All ltems 1020(a)(3)(5) ¥ ¥ Tensioning is 9/
Relsased™

Notes-General:

1/ Type |, membrane curing only

2/ Type lIl, membrane curing only

3/ Type lll, membrane curing only




4/ Type |, Il and Il membrane curing
5/ Membrane Curing will not be permitted between November 1 and April 15,

6/ The use of water to inundate foundations and footings, seal coats or the bottom slab
of culverts is permissible when approved by the Engineer, provided the water
temperature can be maintained at 45 F (7 °C) or higher.

7/ Asphalt emulsion for waterproofing may be used in lieu of other curing methods
when specified and permitted according to Article 503.18.

8/ On non-traffic surfaces which receive protective coat according to Article 503.19, a
linseed oil emulsion curing compound may be used as a substitute for protective coat
and other curing methods. The linseed oil emulsion curing compound will be
permitted between April 16 and October 31 of the same year, provided it is applied
with a mechanical sprayer according to Article 1101 .09(b).

9/ Steam, supplemental heat, or insulated blankets (with or without steam/supplemental
heat) are acceptable and shall be according to the Bureau of Materials and Physical
Research's Policy Memorandum “Quality Control/Quality Assurance Program for
Precast Concrete Products” and the “Manual for Fabrication of Precast, Prestressed
Concrete Products”.

10/ A moist room according to AASHTO M 201 is acceptable for curing.

11/1f curing is required and interrupted because of form removal for cast-in-place
concrete items, precast concrete products, or precast prestressed congcrete products,
the curing shall be resumed within two hours from the start of the form removal,

12/ Curing maintained only until opening strength is attained for pavement patching, with
a maximum curing period of three days. For bridge deck patching the curing period
shall be three days if Class PP concrete is used and 7 days if Class BS concrete is
used.

13/ The curing period shall end when the concrete has attained the mix design strength.
The producer has the option to discontinue curing when the concrete has attained
80 percent of the mix design strength or after seven days. All strength test

specimens shall remain with the units and shall be subjected to the same curing
method and environmental condition as the units, until the time of testing.

14/ The producer shall determine the curing period or may elect to not cure the product.
All strength test specimens shall remain with the units and shall be subjected to the
same curing method and environmental condition as the units, until the time of
testing.



15/ The producer has the option to continue curing after strand release.

16/When structural steel or structural concrete is in place above slope wail,

Article 1020.13(c) shall not apply. The protection method shall be according to
Article 1020.13(d)(1).

17/ When Articie 1020.13(d){2) is used to protect the deck, the housing may enclose

only the bottom and sides. The top surface shall be protected according to
Article 1020.13(d)(1).

18/ For culverts having a waterway opening of 10 sq ft (1 sq m) or less, the culverts may

be protected according to Article 1020.13(d)(3).

(a) Methods of Curing. Except as provided for in the Index Table of Curing and Protection
of Concrete Construction, curing shall be accomplished by one of the following
described methods. When water is required to wet the surface, it shall be applied as a
fine spray so that it will not mar or pond on the surface. Except where otherwise
specified, the curing period shall be at least 72 hours. '

(1) Waterproof Paper Method. The surface of the concrete shall be covered with

—

waterproof paper as soon as the concrete has hardened sufficiently to prevent
marring the surface. The surface of the concrete shall be wetted immediately before
the paper is placed. The blankets shall be lapped af least 12 in. (300 mm) end to
end, and these laps shall be securely weighted with a windrow of earth, or other
approved method, to form a closed joint. The same requirements shall apply to the
longitudinal laps where separate strips are used for curing edges, except the lap
shall be at least 9 in. (225 mm). The edges of the blanket shall be weighted securely
with a continuous windrow of earth or any other means satisfactory to the Engineer
to provide an air-tight cover. Any torn places or holes in the paper shall be repaired
immediately by patches cemented over the openings, using a bituminous cement
having a melting point of not less than 180 °F (82 °C). The blankets may be reused,
provided they are air-tight and Kept serviceable by proper repairs.

A longitudinal pleat shall be provided in the blanket to permit shrinkage where the
width of the blanket is sufficient to cover the entire surface. The pleat will not be
required where separate strips are used for the edges. Joints in the blanket shall be
sewn or cemented together in such a manner that they will not separate during use.

Polyethylene Sheeting Method. The surface of the concrete shall be covered with
white polyethylene sheeting as soon as the concrete has hardened sufficiently to
prevent marring the surface. The surface of the concrete shall be wetted
immediately before the sheeting is placed. The edges of the sheeting shall be
weighted securely with a continuous windrow of earth or any other means
satisfactory to the Engineer to provide an air-tight cover. Adjoining sheets shall
overiap not less than 12 in. (300 mm) and the laps shall be securely weighted with
earth, or any other means satisfactory to the Engineer, to provide an air tight cover.



For surface and base course concrete, the polyethylene sheets shall be not less than
100 ft (30 m) in length nor longer than can be conveniently handled, and shall be of
such width that, when in place, they will cover the full width of the surface, including
the edges, except that separate strips may be used to cover the edges. Any tears or
holes in the sheeting shall be repaired. When sheets are no longer serviceable as a
single unit, the Contractor may select from such sheets and reuse those which will
serve for further applications, provided two sheets are used as a single unit;
however, the double sheet units will be rejected when the Engineer deems that they
no longer provide an air tight cover.

(3) Wetted Burlap Method. The surface of the concrete shall be covered with wetted
burlap blankets as soon as the concrete has hardened sufficiently to prevent marring
the surface. The blankets shall overlap 6 in. (150 mm). At least two layers of wetted
burlap shall be placed on the finished surface. The burlap shall be kept saturated by
means of a mechanically operated sprinkling system. In place of the sprinkling
system, at the Contractor's option, two layers of burlap covered with impermeable
covering shall be used. The burlap shall be kept saturated with water. Plastic
coated burlap may be substituted for one layer of burlap and impermeable covering.

The blankets shall be placed so that they are in contact with the edges of the
concrete, and that portion of the material in contact with the edges shall be kept
saturated with water.

(4) Membrane Curing Method. Membrane curing will not be permitted where a
protective coat, concrete sealer, or waterproofing is to be applied, or at areas where
rubbing or a normal finish is required, or at construction joints other than those
necessary in pavement or base course. Concrete at these locations shall be cured
by another method specified in Article 1020.13(a).

After all finishing work to the concrete surface has been completed, it shall be sealed
with membrane curing compound of the type specified within ten minutes. The seal
shall be maintained for the specified curing period. The edges of the concrete shall,
likewise, be sealed within ten minutes after the forms are removed. Two separate
applications, applied at least one minute apart, each at the rate of not less than
1.9al/’250 sq ft (0.16 L/sq m) will be required upon the surfaces and edges of the
concrete. These applications shall be made with the mechanical equipment
specified. Type [1l compound shall be agitated immediately before and during the
application.

At locations where the coating is discontinuous or where pin holes show or where the
coating is damaged due to any cause and on areas adjacent to sawed joints,
immediately after sawing is completed, an additional coating of membrane curing
compound shall be applied at the above specified rate. The equipment used may be
of the same type as that used for coating variable widths of pavement. Before the
additional coating is applied adjacent to sawed joints, the cut faces of the joint shall
be protected by inserting a suitable flexible material in the joint, or placing an



adhesive width of impermeable material over the joint, or by placing the permanent
sealing compound in the joint. Material, other than the permanent sealing
compound, used to protect cut faces of the joint, shall remain in place for the
duration of the curing period. In liey of applying the additicnal coating, the area of
the sawed joint may be cured according to any other method permitted.

When rain occurs before an application of membrane curing compound has dried,
and the coating is damaged, the Engineer may require another application be made
in the same manner and at the same rate as the original coat. The Engineer may
order curing by another method specified, if unsatisfactory results are obtained with
membrane curing compound.

(5) Wetted Cotton Mat Method. After the surface of concrete has been textured or
finished, it shall be covered immediately with dry or damp cotton mats. The cotton
mats shall be placed in a manner which will not mar the concrete surface. A texture
resulting from the cotton mat material is acceptable. The cotton mats shall then be
wetted immediately and thoroughly soaked with a gentle spray of water. For bridge
decks, a foot bridge shall be used to place and wet the cotton mats.

The cotton mats shall be maintained in a wetted condition until the concrete has
hardened sufficiently to place soaker hoses without marring the concrete surface.
The soaker hoses shall be placed on top of the cotton mats at a maximum 4 ft
(1.2 m) spacing. The cotton mats shall be kept wet with a continuous supply of water
for the remainder of the curing period. Other continuous wetting systems may be
used if approved by the Engineer.

After placement of the soaker hoses, the cotton mats shall be covered with white
polyethylene sheeting or burlap-polyethylene blankets.

For construction items other than bridge decks, soaker hoses or a continuous wetting
system will not be required if the alternative method keeps the cotton mats wet.
Periodic wetting of the cotton mats is acceptable,

For areas inaccessible to the cotton mats on bridge decks, curing shall be according
to Article 1020.13(a)(3).

(b} Removing and Replacing Curing Covering. When curing methods specified above in
Article 1020.13(a), (1), (2), or (3) are used for concrete pavement, the curing covering for
each day's paving shall be removed to permit testing of the pavement surface with a
profilograph or straightedge, as directed by the Engineer.

Immediately after testing, the surface of the pavement shall be wetted thoroughly and
the curing coverings replaced. The top surface and the edges of the concrete shall not
be left unprotected for a period of more than 1/2 hour.



(c) Protection of Concrete, Other Than Structures, From Low Air Temperatures. When the
official National Weather Service forecast for the construction area predicts a low of
32 °F (0 °C), or lower, or if the actual temperature drops to 32 °F (0 °C), or lower,
concrete less than 72 hours old shall be provided at least the following protection.

Minimum Temperature Protection

25 - 32 °F (-4 - 0 °C) | Two layers of polyethylene sheeting,
one layer of polyethylene and one
layer of burlap, or two layers of
waterproof paper,

Below 25 °F (-4 °C) | 6 in. (150 mm) of straw covered with
one layer of polyethylene sheeting
or waterproof paper.

These protective covers shall remain in place until the concrete is at least 96 hours old.
When straw is required on pavement cured with membrane curing compound, the
compound shall be covered with a layer of burlap, polyethylene sheeting or waterproof
paper before the straw is applied.

After September 15, there shall be available to the work within four hours, sufficient
clean, dry straw to cover at least two days production. Additional straw shall be provided
as needed to afford the protection required. Regardiess of the precautions taken, the
Contractor shall be responsible for protection of the concrete placed and any concrete
damaged by cold temperatures shall be removed and replaced.

(d) Protection of Concrete Structures From Low Air Temperatures. When the official
National Weather Service forecast for the construction area predicts a low below 45 °F
(7 °C), or if the actual temperature drops below 45 °F {7 °C}, concrete less than 72 hours
old shall be provided protection. Concrete shall also be provided protection when placed
during the winter period of December 1 through March 15. Concrete shall not be placed
until the materials, facilities, and equipment for protection are approved by the Engineer.

When directed by the Engineer, the Contractor may be required to place concrete during
the winter period. When winter construction is specified, the Contractor shall proceed
with the construction, including excavation, pile driving, concrete, steel erection, and all
appurtenant work required for the complete construction of the item, except at times
when weather conditions make such operations impracticable.

Regardless of the precautions taken, the Contractor shall be responsible for protection of
the concrete placed and any concrete damaged by cold temperatures shall be removed
and replaced.

(1) Protection Method I. The concrete shall be completely covered with insulating
material such as fiberglass, rock wool, or other approved commercial insulating
material having the minimum thermal resistance R, as defined in ASTM C 168, for



the corresponding minimum dimension of the concrete unit being protected as shown
in the following table.

Minimum Pour Dimension Thermal
in. (mm) Resistance R
6 or less {150 or less) R=16
>61012 (> 150 to 300) R=10
>121t0 18 (> 300 to 450) R=6
> 18 (> 450) R=4

The insulating material manufacturer shall clearly mark the insulating material with
the thermal resistance R value.

The insulating material shall be completely enclosed on sides and edges with an
approved waterproof liner and shall be maintained in a serviceable condition. Any
tears in the liner shall be repaired in a manner approved by the Engineer. The
Contractor shall provide means for checking the temperature of the surface of the
concrete during the protection period.

On formed surfaces, the insulating material shall be attached to the outside of the
forms with wood cleats or other suitable means to prevent any circulation of air under
the insulation and shail be in place before the concrete is placed. The blanket
insulation shall be appiied tightly against the forms. The edges and ends shall be
attached so as to exclude air and moisture. It the blankets are provided with nailing
flanges, the flanges shall be attached to the studs with cleats. Where tie rods or
reinforcement bars protrude, the areas adjacent to the rods or bars shall be
adequately protected in a manner satisfactory to the Engineer. Where practicable,
the insulation shall overlap any previously placed concrete by at least 1 ft (300 mm).
Insulation on the underside of floors on steel members shall cover the top flanges of
supporting members. On horizontal surfaces, the insulating material shall be placed
as soon as the concrete has set, so that the surface will not be marred and shall be
covered with canvas or other waterproof covering. The insulating material shall
remain in place for a period of seven days after the concrete is placed.

The Contractor may remove the forms, providing the temperature is 35 °F (2 C) and
rising and the Contractor is able to wrap the particular section within two hours from
the time of the start of the form removal, The insuiation shali remain in place for the
remainder of the seven days curing period.

(2) Protection Method Il. The concrete shall be enclosed in adequate housing and the
alr surrounding the concrete kept at a temperature of not less than 50 °F (10 <C) nor
more than 80 °F (27 °C) for a period of seven days after the concrete is placed. The
Contractor shall provide means for checking the temperature of the surface of the
concrete or air temperature within the housing during the protection period. All
exposed surfaces within the housing shall be cured according to the Index Table.



The Contractor shall provide adequate fire protection where heating is in progress
and such protection shall be accessible at all times. The Contractor shall maintain
labor to keep the heating equipment in continuous operation.

At the close of the heating period, the temperature shall be decreased to the
approximate temperature of the outside air at a rate not to exceed 15 °F (8 °C) per
12 hour period, after which the housing maybe removed. The surface of the
concrete shall be permitted to dry during the cooling period.

(3) Protection Method Iil. As soon as the surface is sufficiently set to prevent marring,
the concrete shall be covered with 12 in. (300 mm) of loose, dry straw followed by a
layer of impermeable covering. The edges of the covering shall be sealed to prevent
circulation of air and prevent the cover from flapping or blowing. The protection shall
remain in place until the concrete is seven days old. I construction operations
require removal, the protection removed shall be replaced immediately after
completion or suspension of such operations.

1020.14 Temperature Control for Placement. Temperature control for concrete
placement shall be according to the following.

(a) Concrete other than Structures. Concrete may be placed when the air temperature is
above 35 °F (2 °C) and rising, and concrete placement shall stop when the falling
temperature reaches 40 °F (4 °C) or befow, unless otherwise approved by the Engineer.

The temperature of concrete immediately before placement shall be a minimum of 50 F
(10 °C) and a maximum of 90 °F (32 °C). If concrete is pumped, the temperature of the
concrete at point of placement shall be a minimum of 50 °F (10 °C) and a maximum of
90 °F (32 °C). A maximum concrete temperature shall not apply to Class PP concrete.

(b} Concrete in Structures. Concrete may be placed when the air temperature is above
40 °F (4 °C) and rising, and concrete placement shall stop when the falling temperature
reaches 45 °F (7 °C) or below, unless otherwise approved by the Engineer.

The temperature of the concrete immediately before placement shall be a minimum of
30 °F (10 °C) and a maximum of 90 °F (32 °C). If concrete is pumped, the temperature
of the concrete at point of placement shall be a minimum of 50 °F (10 °C) and a
maximum of 90 °F (32 °C).

When insulated forms are used according to Article 1020.13(d)(1), the maximum
temperature of the concrete mixture immediately before placement shall be 80 °F
(25 °C).

When concrete is placed in contact with previously placed concrete, the temperature of
the freshly mixed concrete may be increased to 80 °F (25 °C) by the Contractor to offset
anticipated heat loss.



(c) All Classes of Concrete. Aggregates and water shall be heated or cooled uniformly and
as necessary to produce concrete within the specified temperature limits. No frozen
aggregates shall be used in the concrete.

(d) Temperature. The concrete temperature shall be determined according to illinois
Modified AASHTO T 309.

1020.15 Heat of Hydration Control for Concrete Structures. The Contractor shall
control the heat of hydration for concrete structures when the least dimension for a drilied shatt,
foundation, footing, substructure, or superstructure concrete pour exceeds 5.0 ft (1.5 m). The
work shall be according to the following.

(a) Temperature Resirictions. The maximum temperature of the concrete afier placement
shall not exceed 150 °F (66 °C). The maximum temperature differential between the
internal concrete core and concrete 2 to 3 in. (50 to 75 mm) from the exposed surface
shall not exceed 35 °F (19 °C). The Contractor shall perform temperature monitoring to
ensure compliance with the temperature restrictions.

(b) Thermal Control Plan. The Contractor shall provide a thermal control plan a minimum of
28 calendar days prior to concrete placement for review by the Engineer. Acceptance of

specification compliance, and from preventing cracks in the concrete. At a minimum, the
thermal control plan shall provide detailed information on the following requested items
and shall comply with the specific specifications indicated for each item.

(1) Concrete mix design(s) to be used. Grout mix design if post-cooling with embedded
pipe. :

The mix design requirements in Articles 1020.04 and 1020.05 shall be revised to
include the following additional requirements to control the heat of hydration.

a. The concrete mixture should be uniformly graded and preference for larger size
aggregate should be used in the mix design. Article 1004.02(d)(2) shall apply
and information in the “Portland Cement Concrete Level Il Technician Course —
Manual of Instructions for Design of Concrete Mixtures” may be used to develop
the uniformly graded mixture.

b. The following shall apply to ali concrete except Class DS concrete or when self-
consolidating concrete is desired. For central-mixed concrete, the Contractor
shall have the option to develop a mixture with a minimum of 520 Ibs/cu yd
(309 kg/cu m) of cement and finely divided minerals summed together. For
truck-mixed or shrink-mixed concrete, the Contractor shall have the option to
develop a mixture with a minimum of 550 los/cu yd (326 kg/cu m) of cement and
finely divided minerals summed together, A water-reducing or high range water-
reducing admixture shall be used in the central mixed, truck-mixed or shrink-



mixed concrete mixture. For any mixture to be placed underwater, the minimum
cement and finely divided minerals shail be 550 lbs/cu yd (326 kg/cu m) for
central-mixed concrete, and 580 Ibs/cy yd (344 kg/cum) for truck-mixed or
shrink-mixed concrete.

For Class DS concrete, CA 11 may be used. If CA 11 is used, the Contractor
shall have the option to develop a mixture with a minimum cement and finely
divided minerals of 605 Ibs/cu yd (360 kg/cu m) summed together. If CA 11 is
used and either Class DS concrete is placed underwater or a self-consolidating
concrete mixture is desired, the Contractor shall have the option to develop a
mixture with a minimum cement and finely divided minerals of 635 Ibs/cy yd
(378 kg/cu m) summed together.

C. The minimum portland cement content in the mixture shall be 375 Ibs/cu yd
(222 kg/cum).  When the total of organic processing additions, inorganic
processing additions, and limestone addition exceed 5.0 percent in the cement,
the minimum portland cement content in the mixture shall be 400 lbs/cu yd
(237 kg/cum).  For a drilled shaft, foundation, footing, or substructure, the
minimum portland cement may be reduced to as low as 330 tbs/cu yd
(196 kg/cu m) if the concrete has adequate freeze/thaw durability.  The
Contractor shall provide freeze/thaw test results according to AASHTO T 181
Procedure A or B, and the relative dynamic modulus of elasticity of the mix
design shall be a minimum of 80 percent. Freeze/thaw testing will not be
required for concrete that will not be exposed to freezing and thawing conditions
as determined by the Engineer.

d. The maximum cement replacement with fly ash shall be 40.0 percent. The
maximum cement replacement with ground granulated biast-furnace slag shall
be 65.0 percent. When cement replacement with ground granulated biast-
furnace slag exceeds 35.0 percent, only Grade 100 shall be used.

e. The mixture may contain a maximum of two finely divided minerals. The finely
divided mineral in portland-pozzolan cement or portland blast-furnace slag
cement shall count toward the total number of finely divided minerals allowed.
The finely divided minerals shail constitute a maximum of 65.0 percent of the
total cement plus finely divided minerals. The fly ash portion shali not exceed
40.0 percent. The ground granulated blast-furnace slag portion shall not exceed
85.0 percent. The microsilica or high-reactivity metakaolin portion used together
or separately shall not exceed 5.0 percent.

f. The time to obtain the specified strength may be increased to a maximum
56 days, provided the curing period specified in Article 1020.13 is increased to a
minimum of 14 days.

The minimum grout strength for filing embedded pipe shall be as specified for the
concrete, and testing shall be according to AASHTO T 106.
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(3)

The selected mathematical method for evaluating heat of hydration thermal effects,
which shall include the calculated adiabatic temperature rise, calculated maximum
concrete temperature, and calculated maximum temperature differential between the
internal concrete core and concrete 2 to 3in. (50 to 75 mm) from the exposed
surface. The time when the maximum concrete temperature and maximum
temperature ditferential will occur is required. '

Acceptable mathematical methods include ACI 207.2R “Report on Thermal and
Volume Change Effects on Cracking of Mass Concrete” as well as other proprietary
methods. The Contractor shall perform heat of hydration testing on the cement and
finely divided minerals to be used in the concrete mixture. The test shall be
according to ASTM C 186 or other applicable test methods, and the result for heat
shall be used in the equation to calculate adiabatic temperature rise. Other required
test parameters for the mathematical model may be assumed if appropriate.

The Contractor has the option to propose a higher maximum temperature differential
betwsen the internal concrete core and concrete 2 to 3in. (50 to 75 mm) from the
exposed surface, but the proposed value shall not exceed 50 °F (28 °G). In addition,
based on strength gain of the concrete, multiple maximum temperature differentials
at different times may be proposed. The proposed value shalf be justified through a
mathematical method. :

Proposed maximum concrete temperature or temperature range prior to placement.

Article 1020.14 shall apply except a minimum 40 °F (4 °C) concrete temperature will
be permitted.

Pre-cooling, post-cooling, and surface insulation methods that will be used to ensure
the concrete will comply with the specified maximum temperature and specified or
proposed temperature differential. For reinforcement that extends beyond the limits
of the pour, the Contractor shall indicate if the reinforcement is required o be
covered with insulation.

Refer to ACI 207.4R “Cooling and Insulating Systems for Mass Concrete” for
acceptable methods that will be permitted. If embedded pipe is used for post-
cooling, the material shall be polyvinyl chloride or polyethylene. The embedded pipe
system shall be properly supported, and the Contractor shall subsequently inspect
glued joints to ensure they are able to withstand free falling concrete. The
embedded pipe system shall be leak tested after inspection of the glued joints, and
prior to the concrete placement. The leak test shall be performed at maximum
service pressure or higher for a minimum of 15 minutes. All leaks shall be repaired.
The embedded pipe cooling water may be from natural sources such as streams and
rivers, but shall be filtered to prevent system stoppages. When the embedded pipe
is no longer needed, the surface connections to the pipe shall be removed to a depth
of 4in. (100 mm) below the surface of the concrete. The remaining pipe shall be



completely fifled with grout. The 4 in. (100 mm) deep concrete hole shall be filled
with nonshrink grout. Form and insulation removal shall be done in a manner to
prevent cracking and ensure the maximum temperature differential is maintained.
Insulation shall be in good condition as determined by the Engineer and properly
attached.

(5) Dimensions of each concrete pour, location of construction joints, placement
operations, pour pattern, lift heights, and time delays between lifts.

Refer to ACI 207.1R “Guide to Mass Concrete” for acceptable placement operations
that will be permitted.

(6) Type of temperature monitoring system, the number of temperature sensors, and
location of sensors.

A minimum of two independent temperature monitoring systems and corresponding
sensors shall be used.

The temperature monitoring system shall have a minimum temperature range of
32 °F (0 °C) to 212 °F (100 °C), an accuracy of +2 °F (+1 °C), and be able to
automatically record temperatures without external power. Temperature monitoring
shall begin once the sensor is encased in concrete, and with a maximum interval of
one hour. Temperature monitoring may be discontinued after the maximum concrete
temperature has been reached, post-cooling is no longer required, and the maximum
temperature differential between the internal concrete core and the ambient air
temperature does not exceed 35 F (19 °C). The Contractor has the option to selecl
a higher maximum temperature differential, but the proposed value shall not exceed
50 °F (28 °C). The proposed value shall be justified through a mathematical method.

At a minimum, a temperature sensor shall be located at the theoretical hottest
portion of the concrete, normally the geometric center, and at the exterior face that
will provide the maximum temperature differential. At the exterior face, the sensor
shall be located 2 to 3 in. (50 to 75 mm) from the surface of the concrete. Sensors
shall also be located a minimum of 1 in. (25 mm) away from reinforcement, and
equidistant between cooling pipes if either applies. A sensor will also be required to
measure ambient air temperature. The entrant/exit cooling water temperature for
embedded pipe shall also be monitored.

Temperature monitoring results shall be provided to the Engineer a minimum of once
each day and whenever requested by the Engineer. The report may be electronic or
hard copy. The report shall indicate the focation of each sensor, the temperature
recorded, and the time recorded. The report shall be for all sensors and shall include
ambient air temperature and enirant/exit cooling water temperatures. The
temperature data in the report may be provided in tabular or graphical format, and
the report shall indicate any corrective actions during the monitoring period. At the



(c)

(d)

80279

completion of the monitoring period, the Contractor shall provide the Engineer & final
report that includes all temperature data and corrective actions.

(7) Indicate contingency operations to be used if the maximum temperature or
temperature differential of the concrete is reached after placement.

Temperature Restriction Violations. If the maximum temperature of the concrete after
placement exceeds 150 °F (66 °C), but is equal to or less than 158 °F (70 °C), the
concrete will be accepted if no cracking or other unacceptable defects are identified. If
cracking or unacceptable defects are identified, Article 105.03 shall apply. If the
concrete temperature exceeds 158 °F (70 °C), Article 105.03 shall apply.

If a temperature differential between the internal concrete core and concrete 2 to 3 in.
(50 to 75 mm} from the exposed surface exceeds the specified or proposed maximum
value allowed, the concrete will be accepted if no cracking or other unacceptable defects
are identified. If unacceptable defects are identified, Article 105.03 shall apply.

When the maximum 150 °F (66 °C) concrete temperature or the maximum allowed
temperature differential is violated, the Contractor shall implement corrective action prior
to the next pour. In addition, the Engineer reserves the right to request a new thermal
control plan for acceptance before the Contractor is allowed to pour again.

Inspection and Repair of Cracks. The Engineer will inspect the concrete for cracks after
the temperature monitoring is discontinued, and the Contractor shall provide access for
the Engineer to do the inspection. A crack may require repair by the Contractor as
determined by the Engineer. The Contractor shall be responsible for the repair of all
cracks. Protective coat or a concrete sealer shall be applied to a crack less than
0.007 in. (0.18 mmj) in width. A crack that is 0.007 in. (0.18 mm) or greater shall be
pressure injected with epoxy according to Section 590.



RECLAIMED ASPHALT PAVEMENT AND RECLAIMED ASPHALT SHINGLES (BDE)

Effective: November 1,2012
| Revise: January 1, 2013

Revise Section 1031 of the Standard Specifications to read:

“SECTION 1031. RECLAIMED ASPHALT PAVEMENT AND RECILAIMED ASPHALT

SHINGLES

1031.01 Description. Reclaimed asphalt pavement and reclaimed asphalt shingles shall
be according to the following. ‘

(@)

(b)

Reclaimed Asphalt Pavement (RAP). RAP is the material produced by cold milling or
crushing an existing hot-mix asphalt (HMA) pavement. The Contractor shali supply
written documentation that the RAP originated from routes or airfields under federal,
state, or local agency jurisdiction.

Reclaimed Asphalt Shingles (RAS). Reclaimed asphalt shingles (RAS). RAS is from

ing and grinding of preconsumer or post-consumer shingles. RAS shall be a

defined in Bureau of Materials and Physical Research Policy Memorandum “Reclaimed
Asphalt Shingle (RAS) Sources”, by weight of RAS. All RAS used shall come from a
Bureau of Materials and Physical Research approved processing facility where it shall
be ground and processed to 100 percent passing the 3/8in. (9.5 mm) sieve and
93 percent passing the #4 (4.75 mm) sieve based on a dry shake gradation. RAS shall
be uniform in gradation ang asphalt binder content and shall meet the testing
requirements specified herein. In addition, RAS shall meet the following Type 1 or
Type 2 requirements.

(1) Type 1. Type 1 RAS shall be processed, preconsumer asphalt shingles salvaged
from the manufacture of residential asph_alt roofing shingles. ‘

(2) Type 2. Type 2 RAS shall be processed post-consumer shingles only, salvaged
from residential, or four unit or less dwellings not subject to the National Emission
Standards for Hazardous Air Pollutants (NESHAP).

1031.02 Stockpiies. RAP and RAS stockpiles shall be according to the following.



Prior to milling, the Contractor shall request the District provide documentation on the
quality of the RAP to clarify the appropriate stockpile.

(1)

(3)

(4)

()

Fractionated RAP (FRAP). FRAP shall consist of RAP from Class |, HMA (High and
Low ESAL) mixtures. The coarse aggregate in FRAP shall be crushed aggregate
and may represent more than one aggregate type and/or quality but shall be at least
C quality. All FRAP shall be fractionated prior to testing by screening into a minimum
of two size fractions with the separation occurring on or between the #4 (4.75 mm)
and 1/2in. (125 mm) sieves. Agglomerations shall be minimized such that .
100 percent of the RAP shall pass the sieve size specified below for the mix the
FRAP will be incorporated.

Mixture FRAP will be used in: | Sieve Size that 100% of FRAP
Shall Pass
IL-25.0 2in. {50 mm)
IL-19.0 11/2in. (40 mm)
IL-12.5 11in. (25 mm)
IL-9.5 3/4 in. (20 mm)
IL-4.75 1/2 in. (13 mm)

Homogeneous. Homogeneous RAP stockpiles shall consist of RAP from Class l,
HMA (High and Low ESAL) mixtures and represent: 1) the same aggregate quality,
but shall be at least C quality; 2) the same type of crushed aggregate (either crushed
natural aggregate, ACBF slag, or steel slag); 3) similar gradation; and 4) similar
asphalt binder content. If approved by the Engineer, combined single pass
surface/binder millings may be considered ‘homogenous” with a quality rating
dictated by the lowest coarse aggregate quality present in the mixture.

Conglomerate. Conglomerate RAP stockpiles shall consist of RAP from Class l,
HMA (High and Low ESAL) mixtures. The coarse aggregate in this RAP shall be
crushed aggregate and may represent more than one aggregate type and/or quality
but shall be at least C quality. This RAP may have an inconsistent gradation and/or
asphalt binder content prior to processing. All conglomerate RAP shall be processed
prior to testing by crushing to where all RAP shall pass the 5/8 in. (16 mm) or smaller
screen. Conglomerate RAP stockpiles shall not contain steel slag.

Conglomerate “D" Quality (DQ). Conglomerate DQ RAP stockpiles shall consist of
RAP from Class |, HMA (High or Low ESAL), or "All Other’ (as defined by
Article 1030.04(a)(3)) mixtures. The coarse aggregate in this RAP may be crushed
or round but shall be at least D quality. This RAP may have an inconsistent
gradation and/or asphalt binder content. Conglomerate DQ RAP stockpiles shall not
contain steel slag.

Non-Quality. RAP stockpiles that do not meet the requirements of the stockpile
categories listed above shall be classified as “Non-Quality”.



RAP/FRAP containing contaminants, such as earth, brick, sand, concrete, sheet asphalt,
bituminous surface treatment (i.e. chip seal), pavement fabric, joint sealants, etc., will be
unacceptable unless the contaminants are removed to the satisfaction of the Engineer.
Sheet asphalt shall be stockpiled separately.

(b} RAS Stockpiles. Type 1 and Type 2 RAS shall be stockpiled separately and shall not be
intermingled. Each stockpile shall be signed indicating what type of RAS is present.

Unless otherwise approved by the Engineer, mechanically blending manufactured sand
(FM 20 or FM 22) up to an equal weight of RAS with the processed RAS will be
permitted to improve workability. The sand shall be “B Quality” or better from an
approved Aggregate Gradation Control System source. The sand shall be accounted for
in the mix design and during HMA production.

Records identifying the shingle processing facility supplying the RAS, RAS type and lot
number shall be maintained by project contract number and kept for a minimum of
three years. '

1031.03 Teéting. RAP/FRAP and RAS testing shall be according to the following.

(a) RAP/FRAP Testing. When used in HMA, the RAP/FRAP shall be sampled and tested
sither during or after stockpiling.

(1} During Stockpiling. For testing during stockpiling, washed extraction samples shall
be run at the minimum frequency of one sample per 500 tons (450 metric tons) for
the first 2000 tons (1800 metric tons) and one sample per 2000 tons
(1800 metric tons) thereafter. A minimum of five tests shall be required for stockpiles
less than 4000 tons (3600 metric tons).

(2) After Stockpiling. For testing after stockpiling, the Contractor shall submit a plan for
approval to the District proposing a satisfactory method of sampling and testing the
RAP/FRAP pile either in-situ or by restockpiling. The sampling plan shall meet the
minimum frequency required above and detail the procedure used to obtain
representative samples throughout the pile for testing.

(b) RAS Testing. RAS or RAS blended with manufactured sand shall be sampled and
tested during stockpiling according to lllinois Department of Transportation Policy
Memorandum, “Reclaimed Asphalt Shingle (RAS) Source”.



Samples shail be collected during stockpiling at the minimum frequency of one sample
per 200 tons (180 metric tons) for the first 1000 tons (900 metric tons) and one sample
per 250 tons (225 metric tons) thereafter. A minimum of five samples are required for
stockpiles less than 1000 tons (900 metric tons). Once a < 1000 ton (900 metric ton),
five-sample/test stockpile has been established it shall be sealed. Additional incoming
RAS or RAS blended with manufactured sand shall be stockpiled in a separate working
pile as designated in the Quality Control plan and only added to the sealed stockpile
when the test results of the working pile are compiete and are found to meet the
tolerances specified herein for the original sealed RAS stockpile.

Before testing, each sample shall be split to obtain two test samples. One of the two test
samples from the final split shall be labeled and stored for Department use. The
Contractor shall perform a washed extraction and test for unacceptable materials on the
other test sample according to Department procedures. The Engineer reserves the right
to test any sample (split or Department-taken) to verify Contractor test resuits.

If the sampling and testing was performed at the shingle processing facility in
accordance with the QC Plan, the Contractor shall obtain and make available all of the
test results from start of the initial stockpile.

1031.04 Evaluation of Tests. Evaluation of tests results shall be according to the
following.

(a) Evaluation of RAP/FRAP Test Results. All of the extraction results shall be compiled
and averaged for asphalt binder content and gradation and, when applicable G,
Individual extraction test results, when compared to the averages, will be accepted if
within the tolerances listed below.

Parameter FRAP/Homogeneous Conglomerate “D*
/Gonglomerate Quality
1in. (25 mm) +5%
1/2n. (12.5 mm) +8% 15 %
No. 4 (4.75 mm) 6% +13%
No. 8 (2.36 mm) +5%
No. 16 (1.18 mm) 115 %
No. 30 (600 um) +5%
No. 200 (75 um) +20% +4.0%
Asphalt Binder +04%"Y +0.5 %
Ginm ' +0.03

1/ The tolerance for FRAP shall be 1 0.3 %.

if more than 20 percent of the individual sieves and/or asphalt binder content tests are
out of the above tolerances, the RAP/FRAP shall not be used in HMA unless the



RAP/FRAP representing the failing tests is removed from the stockpile. All test data and
acceptance ranges shall be sent to the District for evaluation.

With the approval of the Engineer, the ignition oven may be substituted for extractions
according to the llinois Test Procedure, “Calibration of the Ignition Oven for the Purpose
of Characterizing Reclaimed Asphalt Pavement (RAP)",

(b) Evaluation of RAS and RAS Blended with Manufactured Sand Test Results. All'of the
test results, with the exception of percent unacceptable materials, shall be compiled and
averaged for asphalt binder content and gradation. Individual test results, when
compared to the averages, will be accepted if within the tolerances listed below.

Parameter RAS
No. 8 (2.36 mm) *5%
No. 16 (1.18 mm) 5%
No. 30 (600 um) +4%
No. 200 (75 pym) +2.0%
| _Asphalt Binder Content £1.5%

It more than 20 percent of the individual sieves and/or asphalt binder content tests are

t of the above tolerances, or if the percent unacceptable material exceeds 0.5 percent
by weight of material retained on the # 4 (4.75 mm) sieve, the RAS or RAS blend shall
not be used in Department projects. All test data and acceptance ranges shail be sent
to the District for evaluation.

1031.05 Quality Designation of Aggregate in RAP/FRAP.

(a) RAP.  The aggregate quality of the RAP for homogenous, conglomerate, and
conglomerate “D” quality stockpiles shall be set by the lowest quality of coarse
aggregate in the RAP stockpile and are designated as follows.

(1) RAP from Class |, Superpave/HMA (High ESAL), or (Low ESAL) IL-9.5L surface
mixtures are designated as containing Class B quality coarse aggregate.

(2) RAP from Superpave/HMA (Low ESAL) IL-19.0L binder mixture is designated as
Class D quality coarse aggregate.

(3) RAP from Class |, Superpave/HMA (High ESAL) binder mixtures, bituminous base
course mixtures, and bituminous base course widening mixtures are designated as
containing Class C quality coarse aggregate.

(4) RAP from bituminous stabilized subbase and BAM shoulders are designated as
containing Class D quality coarse aggregate. :

(b) FRAP. If the Engineer has documentation of the quality of the FRAP aggregate, the
Contractor shall use the assigned quality provided by the Engineer.



If the quality is not known, the quality shall be determined as follows. Coarse and fine
FRAP stockpiles containing plus #4 (4.75 mm} sieve coarse aggregate shall have a
maximum tonnage of 5,000 tons (4,500 metric tons). The Contractor shall obtain g
representative sample witnessed by the Engineer. The sample shall be a minimum of
50l (25kg). The sample shall be extracted according to lllinois Modified
AASHTO T 164 by a consultant prequalified by the Department for the specified testing.
The consuitant shall submit the test results along with the recovered aggregate to the
District Office. The cost for this testing shall be paid by the Contractor. The District will
forward the sample to the BMPR Aggregate Lab for MicroDeval Testing, according to
llinois Modified AASHTO T 327. A maximum loss of 15.0 percent will be applied for alf
HMA applications.

1031.06 Use of RAP/FRAP and/or RAS in HMA. The use of RAP/FRAP and/or RAS shall
be a Contractor’s option when constructing HMA in all contracts,

(8) RAP/FRAP. The use of RAP/FRAP in HMA shall be as follows.

(1) Coarse Aggregate Size. The coarse aggregate in all RAP shall be equal to or less
than the nominal maximum size requirement for the HMA mixture to be produced.

(2) Steel Slag Stockpiles. Homogeneous RAP stockpiles containing steel slag will be
approved for use in all HMA (High ESAL and Low ESAL) Surface and Binder Mixture
applications.

(3) Use in HMA Surface Mixtures (High and Low ESAL). RAP/FRAP stockpiles for use
in HMA surface mixtures {High and Low ESAL) shali be FRAP or homogeneous in
which the coarse aggregate is Class B quality or better. RAP/FRAP from
Conglomerate stockpiles shall be considered equivalent to limestone for frictional
considerations. Known frictional contributions from plus #4 (4.75 mm) homogeneous
RAP and FRAP stockpiles will be accounted for in meeting frictional requirements in
the specified mixture.

(4) Use in HMA Binder Mixtures (High and Low ESAL), HMA Base Course, and HMA
Base Course Widening. RAP/FRAP stockpiles for use in HMA binder mixtures (High
and Low ESAL), HMA base course, and HMA base course widening shall be FRAP,
homogeneous, or conglomerate, in which the coarse aggregate is Class C quality or
better.

(5) Use in Shoulders and Subbase. RAP/FRAP stockpiles for use in HMA shoulders
and stabilized subbase (HMA) shall be FRAP, homogeneous, conglomerate, or
conglomerate DQ.

(6) When the Contractor chooses the RAP option, the percentage of RAP shall not
exceed the amounts indicated in Article 1031.08(c)(1) below for a given N Design.



(b) RAS. RAS meeting Type 1 or

applications as specified herein.

(c} RAP/FRAP and/or RAS Usa
conjunction with RAP or FR

the total mix.

(1) RAP/RAS. When RAP is used alone or R
percentage of virgin as
in the Max RAP/RAS ABR table listed belo

phalt binder replace

Type 2 requirements will be permitted in all HMA

ge Limits. Type 1 or Type 2 RAS may be used alone or in
AP in HMA mixtures up to @ maximum of 5.0% by weight of

AP is used in conjunction with RAS, the
ment shall not exceed the amounts listed
w for the given Ndesign.

RAP/RAS Maximum Asphalt Binder Replacement (ABR) Percentage

HMA Mixtures "% RAP/RAS Maximum ABR %
Ndesign Binder/Leveling Surface Polymer Modified
Binder A
30 30 30 10
50 25 15 10
70 15 10 10
80 10 10 10
105 10 10 10

1/ For HMA “All Other” (shoulder and stabilized subbase

shall not exceed 50 percent of the mixture.

2/ When RAP/RAS ABR exceeds 20
grades shall each be reduced by o

(2) FRAP/RAS. When FRAP is u
the percentage of vir
listed in the FRAP/R

ne grade (

percent, the high and low virgin asphalt binder
i.e. 25 percent ABR would require a
virgin asphalt binder grade of PG64-22 to be reduced to a PG58-28). If warm
mix asphait (WMA) technology is utilized, a
exceed 275 °F (135 °C) the high and low vir
be reduced by one grade when RAP/R
26 percent RAP/RAS ABR wouid require a
22 to be reduced to a PG58-28)

nd production temperatures do not
gin asphalt binder grades shall each
AS ABR exceeds 25 percent (i.e.
virgin asphalt binder grade of PGB4-

sed alone or FRAP is used in conjunction with RAS,
gin asphalt binder replacement shall not exceed the amounts
AS tables listed below for the given N design.

Level 1 - FRAP/RAS Maximum Asphait Binder Replacement (ABR) Percentage

HMA Mixtures
1/, 2/

Level 1 - FRAP/RAS Maximum ABR %

Ndesign Binder/Leveling Surface Polymer Modified
Binder o
30 35 35 10

) N-30, the RAP/RAS ABR



50 30 25 10
70 25 20 10
90 20 15 10
105 10 10 10

1/ For HMA “All Other” (shoulder and stabilized subbase) N30, the FRAP/RAS ABR
shall not exceed 50 percent of the mixture.

2/ When FRAP/RAS ABR exceeds 20 percent for all mixes the high and low virgin
asphalt binder grades shall each be reduced by one grade (i.e. 25 percent ABR
would require a virgin asphalt binder grade of PG64-22 to be reduced to a PG58-
28). If warm mix asphalt (WMA) technology is utilized, and production
temperatures do not exceed 275 °F (135 °C) the high and low virgin asphalt
binder grades shall each be reduced by one grade when FRAP/RAS ABR
exceeds 25 percent (i.e. 26 percent ABR would require a virgin asphalt binder
grade of PG64-22 to be reduced to a PG58-28).

3/ For 8MA the FRAP/RAS ABR shall not exceed 20 percent.
4/ For IL-4.75 mix the FRAP/RAS ABR shall not exceed 20 percent,

Level 2 - FRAP/RAS Maximum Asphalt Binder Repiacement (ABR) Percentage

HMA Tl\//]é)f(tures Level 2 - FRAP/RAS Maximum ABR %
Ndesign Binder/Leveling Surface Polymer Modified ¥

Binder i
30 40 40 10
50 .40 30 10
70 30 20 10
30 30 20 10
105 30 15 10

1/ For HMA “All Other” (shoulder and stabilized subbase) N30, the FRAP/RAS ABR
shall not exceed 50 percent of the mixture,

2/ When FRAP/RAS ABR exceeds 20 percent for all mixes the high and low virgin
asphalt binder grades shall each be reduced by one grade (i.e. 25 percent ABR
would require a virgin asphalt binder grade of PG64-22 to be reduced to a PG58-28).
If warm mix asphalt (WMA) technology is utilized, and production temperatures do
not exceed 275 °F (135 °C) the high and low virgin asphalt binder grades shall each
be reduced by one grade when FRAP/RAS ABR exceeds 25 percent (i.e. 26 percent
ABR would require a virgin asphalt binder grade of PG64-22 to be reduced to a
PG58-28).



3/ For SMA the FRAP/RAS ARR shall not exceed 20 percent.
4/ For IL-4.75 mix the FRAP/RAS ABR shall not exceed 30 percent.

1031.07 HMA Mix Designs. At the Contractor’s option, HMA mixtures may be constructed
utilizing RAP/FRAP and/or RAS material meeting the above detailed requirements.

FRAP/RAS mix designs exceeding the Level 1 FRAP/RAS Maximum ABR percentages shall
be tested prior to submittal for verification, according to llinois Modified AASHTO T 324

(Hamburg Wheel} and shali mest the following requirements.

" Asphalt Binder Grade # Repetitions Max. Rut Depth
in. (mm)
PG76-XX 20,000 1/2 (12.5)
PG70-XX 15,000 1/2 (12.5)
PG64-XX 7,500 1/2 (12.5)
PG58-XX 5,000 1/2 (12.5)

(a) RAP/FRAP and/or RAS. RAP/FRAP and/or RAS designs shall be submitted for
volumetric verification. If additional RAP/FRAP stockpiles are tested and found that no
more than 20 percent of the results, as defined under “Testing” herein, are outside of the
control tolerances set for the original RAP/FRAP stockpile and HMA mix design, and
meets all of the requirements herein, the additional RAP/FRAP stockpiles may be used
in the original mix design at the percent previously verified.

(b) RAS. Type 1 and Type 2 RAS are not interchangeable in a mix design. A RAS stone
bulk specific gravity (Gsb) of 2.500 shall be used for mix design purposes.

1031.08 HMA Production. Mixture production where the FRAP/RAS ABR percentage
exceeds the Level 1 limits, shall be sampled within the first 500 tons {450 metric tons) on the
first day of production with a split reserved for the Department. The mix sample shall be tested
according to the lllinois Modified AASHTO T 324 and shall meet the requirements specified
herein. Mix production shall not exceed 1500 tons (1350 metric tons) or one day’s production,
whichever comes first, until the testing is completed and the mixture is found to be in
conformance. The requirement to cease mix production may be waived if the plant produced
mixture conformance is demonstrated prior to start of mix production for a State contract.

{a) RAP/FRAP. The coarse aggregate in all RAP/FRAP used shall be equal to or less than
the nominal maximum size reguirement for the HMA mixture being produced.

To remove or reduce agglomerated material, a scalping screen, gator, crushing unit, or
comparable sizing device approved by the Engineer shall be used in the RAP feed
system to remove or reduce oversized material. If material passing the sizing device
adversely affects the mix production or quality of the mix, the sizing device shall be set
at a size specified by the Engineer.



If the RAP/FRAP control tolerances or QC/QA test results require corrective action, the
Contractor shall cease production of the mixture containing RAP/FRAP and either switch
to the virgin aggregate design or submit a new RAP/ERAP design.

(b) BAS. RAS shall be incorporated into the HMA mixture either by a separate weight

depletion system or by using the RAP weigh belt. Either feed system shall be
interfocked with the aggregate feed or weigh system to maintain correct proportions for
all rates of production and batch sizes. The portion of RAS shall be controlled
accurately to within £ 0.5 percent of the amount of RAS utilized. When using the weight
depletion system, flow indicators or sensing devices shall be provided and interlocked
with the plant controls such that the mixture production is halted when RAS flow is
interrupted.

When producing HMA containing RAS, a positive dust control system shall be utilized.

RAP/FRAP and/or RAS. HMA plants utilizing RAP/FRAP and/or RAS shall be capable
of automatically recording and printing the following information.

(1) Dryer Drum Plants.
a. Date, month, year, and time to the nearest minute for each print.
b. HMA mix number assigned by the Department.

c. Accumulated weight of dry aggregate (combined or individual) in tons
(metric tons) to the nearest 0.1 ton (0.1 metric ton).

d. Accumulated dry weight of RAP/FRAP/RAS in tons {metric tons) to the nearest
0.1 ton (0.1 metric ton).

e. Accumulated mineral filler in revolutions, tons (metric tons), etc. to the nearest
0.1 unit.

f. Accumulated asphalt binder in gallons (liters), tons (metric tons), etc. to the
nearest 0.1 unit.

g. Residual asphalt binder in the RAP/FRAP material as a percent of the total mix to
the nearest 0.1 percent.

h. Aggregate and RAP/FRAP moisture compensators in percent as set on the
control panel.  (Required when accumulated or individual aggregate and
RAP/FRAP are printed in wet condition.)

(2) Batch Plants.

a. Date, month, year, and time to the nearest minute for each print.



b. HMA mix number assigned by the Department.

¢. Individual virgin aggregate hot bin batch weights to the nearest pound (kilogram).
d. Mineral filler weight to the nearest pound (kilogram).

f.  RAP/FRAP/RAS weight to the nearest pound (kilogram).

g. Virgin asphalt binder weight to the nearest pound (kilogram).

h. Residual asphalt binder in the RAP/FRAP/RAS material as a percent of the total
mix to the nearest 0.1 percent.

The printouts shall be maintained in a file at the plant for a minimum of one year or as
directed by the Engineer and shall be made available upon request. The printing system
will be inspected by the Engineer prior to production and verified at the beginning of
each construction season thereafter.

1031.09 RAP in Aggregate Surface Course and Aggregate Shoulders. The use of RAP
in aggregate surface course (temporary access entrances only) and aggregate wedge
shoulders Type B shall be as follows.

(a) Stockpiles and Testing. RAP stockpiles may be any of those listed in Article 1031.02,
except “Non-Quality” and “FRAP”. The testing requirements of Article 1031.03 shall not
apply. RAP used to construct aggregate surface course and aggregate shoulders shali
be according to the current Bureau of Materials and Physical Research’s Policy
Memorandum, “Reclaimed Asphalt Pavement (RAP) for Aggregate Applications”.

(b) Gradation. One hundred percent of the RAP material shall pass the 1 1/2 in. (37.5 mm)

sieve. The RAP material shall be reasonably well graded from coarse to fine. RAP
material that is gap-graded or single sized will not be accepted.”
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REMOVAL AND DISPOSAL OF REGULATED SUBSTANCES (BDE)

Effec_tive: January 1, 2012
Revised: November 2, 2012

Revise Article 669.01 of the Standard Specifications to read:

‘669.01 Description. This work shall consist of the transportation and proper disposal of
contaminated soil and water. This work shail also consist of the removal, transportation, and

qualified environmental firm to monitor the area containing the regulated substances, The
affected area shall be monitored with a photoionization detector (PID) utilizing a lamp of 10.6eV
or greater or a flame ionization detector (FID). Any field screen reading on the PID or FID in
excess of background levels indicates the potential presence of contaminated material requiring
handling as a non-special waste, special waste, or hazardous waste. No excavated soils can

Based upon the land use history of the subject property and/or PID or FID readings
indicating contamination, a soil or groundwater sample shall be taken from the same location
and submitted to an approved laboratory. Soil or groundwater samples shall be analyzed for
the contaminants of concern, including pH, based on the property's land use history or the
parameters listed in the maximum allowable concentration (MAC) for chemicai constituents in
uncontaminated soil established pursuant to Subpart F of 35 Illinois Administrative Code
1100.605. The analytical results shall serve to document the level of soil contamination. Soil
and groundwater samples may be required at the discretion of the Engineer to verify the level of
sofl and groundwater contamination. :

Samples shall be grab samples (not combined with other locations). The samples shall be
taken with decontaminated or disposable instruments. The samples shall be placed in sealed
containers and transported in an insulated container to the laboratory. The container shall
maintain a temperature of 39 °F (4 °C). All samples shall be clearly labeled. The labels shali
indicate the sample number, date sampled, location and elevation, and any other observations.



The laboratory shall use analytical methods which are able to meet the lowest appropriate
practical quantitation limits (PQL) or estimated quantitation limit (EQL) specified in "Test
Methods for Evaluating Solid Wastes, Physical/Chemical Methods”, EPA Publication No. SW-
846 and "Methods for the Determination of Organic Compounds in Drinking Water", EPA,
EMSL, EPA-600/4-88/039. For parameters where the specified cieanup objective is below the
acceptable detection limit (ADL), the ADL shall serve as the cleanup objective. For other
parameters the ADL shall be equal to or below the specified cleanup objective.”

Replace the first two paragraphs of Article 669.09 of the Standard Specifications with the
following:

669.09 Contaminated Soil and/or Groundwater Management and Disposal. The
management and disposal of contaminated soil and/or groundwater shall be according to the
following:

(a) Soil Analytical Results Exceed Most Stringent MAC. When the soil analytical resuits
indicate that detected levels exceed the most stringent maximum allowable
concentration (MAC) for chemical constituents in uncontaminated soil established
pursuant to Subpart F of 35 lllinois Administrative Code 1100.605, the soil shall be
managed as follows:

(1) When analytical results indicate inorganic chemical constituents exceed the most
stringent MAC but they are still considered within area background levels by the
Engineer, the excavated soil can be utilized within the construction limits as fill, when
suitable. Such soil excavated for storm sewers can be placed back into the
excavated trench as backfill, when suitable, unless trench backfill is specified. If the
soils cannot be utilized within the construction limits, they shall be managed and
disposed of off-site as a non-special waste, special waste, or hazardous waste as
applicable.

{(2) When analytical results indicate chemical constituents exceed the most stringent
MAC but do not exceed the MAC for a Metropolitan Statistical Area (MSA) County,
the excavated soil can be utilized within the construction limits as fill, when suitable,
or managed and disposed of off-site as “uncontaminated soil” at a CCDD facility or
an uncontaminated soil fill operation within an MSA County provided the pH of the
soil is within the range of 6.25 - 9.0, inclusive.

(3) When analytical results indicate chemical constituents exceed the most stringent
MAC but do not exceed the MAC for an MSA County excluding Chicago, or the MAC
within the Chicago corporate limits, the excavated soil can be utilized within the
construction limits as fill, when suitable, or managed and disposed of off-site as
“‘uncontaminated soil” at a CCDD facility or an uncontaminated soil fill operation
within an MSA County excluding Chicago or within the Chicago corporate limits
provided the pH of the soil is within the range of 6.25 - 9.0, inclusive.



(4) When analytical results indicate chemical constituents exceed the most stringent
MAC but do not exceed the MAC for an MSA County excluding Chicago, the
excavated soil can be utilized within the construction limits as fill, when suitable, or
managed and disposed of off-site as “uncontaminated soil” at a CCDD facility or an
uncontaminated soil fill operation within an MSA County excluding Chicago provided
the pH of the soil is within the range of 6.25 - 8.0, inclusive.

(5) When the Engineer determines soil cannot be managed according to
Articles 669.09(a)(1) through (a)(4) above, the soil shall be managed and disposed
of off-site as a non-special waste, special waste, or hazardous waste as applicable.

(b) Soil Analytical Results Do Not Exceed Most Stringent MAC. When the soil analytical
results indicate that detected levels do not exceed the most stringent MAC but the pH of
the soil is less than 6.25 or greater than 9.0, the excavated soil can be utilized within the
construction limits or managed and disposed of off-site as “uncontaminated soil”
according to Article 202.03. However the excavated soil cannot be taken to a CCDD
facility or an uncontaminated soil fill operation.

(c) Groundwater. When groundwater analytical results indicate the detected levels are
above Appendix B, Table E of 35 lllinois Administrative Code 742, the most stringent
Tier 1 Groundwater Remediation Objectives for Groundwater Component of the
Groundwater Ingestion Route for Class 1 groundwater, the groundwater shall be
managed off-site as a special waste,

All groundwater encountered within lateral trenches may be managed within the trench
and allowed to infiltrate back into the ground. If the groundwater cannot be managed
within the trench it must be removed as a special or hazardous waste. The Contractor is
prohibited from managing groundwater within the trench by discharging it through any
existing or new storm sewer. The Contractor shall install backfill plugs within the area of
groundwater contamination.

One backfill plug shall be placed down gradient to the area of groundwater
contamination. Backfill plugs shall be installed at intervals not to exceed 50 ft (15 m).
Backfill plugs are to be 4 ft (1.2 m) long, measured parallel to the trench, full trench width
and depth. Backfill plugs shall not have any fine aggregate bedding or backfill, but shall
be entirely cohesive soit or any class of concrete. The Contractor shall provide test data
that the material has a permeability of less than 10 7 cm/sec according to ASTM D 5084,
Method A or per another test method approved by the Engineer.”

Revise Article 669.14 of the Standard Specifications to read:

“669.14 Final Environmental Construction Report. At the end of the project, the
Contractor will prepare and submit three copies of the Environmental Construction Report on
the activities conducted during the life of the project, one copy shall be submitted to the
Resident Engineer, one copy shall be submitted to the District's Environmental Studies Unit,
and one copy shall be submitted with an electronic copy in Adode.pdf format to the Geologic



and Waste Assessment Unit, Bureau of Design and Environment, IDOT, 2300 South Dirksen
Parkway, Springfield, Illinois 62764. The technical report shall include all pertinent infarmation
regarding the project including, but not limited to:

(a) Measures taken to identify, monitor, handle, and dispose of soil or groundwater
containing regulated substances, to prevent further migration of regulated substances,
and to protect workers,

(b) Cost of identifying, monitoring, handling, and disposing of soil or groundwater containing
regulated substances, the cost of preventing further migration of regulated substances,
and the cost for worker protection from the regulated substances. All cost should be in
the format of the contract pay items listed in the contract plans (identified by the
preliminary environmental site investigation (PESA) site number),

(c) Plan sheets showing the areas containing the regulated substances,

{d) Field sampling and testing results used to identify the nature and extent of the regulated
substances,

(e) Waste manifests (identified by the preliminary environmental site investigation (PESA)
site number) for special or hazardous waste disposal, and

(f) Landfill tickets (identified by the preliminary environmental site investigation (PESA) site
number) for non-special waste disposal.”

Revise the second paragraph of Article 669.16 of the Standard Specifications to read:
“The transportation and disposal of soil and other materials from an excavation determined to
be contaminated will be paid for at the contract unit price per cubic yard (cubic meter) for NON-

SPECIAL WASTE DISPOSAL, SPECIAL WASTE DISPOSAL, or HAZARDOUS WASTE
DISPOSAL.”
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REMOVAL AND DISPOSAL OF SURPLUS MATERIALS (BDE)
Effective; November 2, 2012
Revise the first four paragraphs of Article 202.03 of the Standard Specifications to read:

“202.03 Removal and Disposal of Surplus, Unstable, Unsuitable, and Organic
Materials. Suitable excavated materials shall not be wasted without permission of the
Engineer. The Contractor shall dispose of all surplus, unstable, unsuitable, and organic
materials, in such a manner that public or private property will not be damaged or endangered.

Suitable earth, stones and boulders naturally occurring within the right-of-way may be
placed in fills or embankments in lifts and compacted according to Section 205. Broken
concrete without protruding metal bars, bricks, rock, stone, reclaimed asphalt pavement with no
expansive aggregate, or uncontaminated dirt and sand generated from construction or
demolition activities may be used in embankment or in fill. [f used in fills or embankments,
these materials shall be placed and compacted to the satisfaction of the Engineer: shall be
buried under a minimum of 2 ft (600 mm) of earth cover (except when the materials include only
uncontaminated dirt); and shall not create an unsightly appearance or detract from the natural
topographic features of an area. Broken concrete without protruding metal bars, bricks, rock, or
stone may be used as riprap as approved by the Engineer. If the materials are used for fill in
locations within the right-of-way but outside project construction limits, the Contractor must
specify to the Engineer, in writing, how the landscape restoration of the fill areas will be
accomplished. Placement of fill in such areas shall not commence until the Contractors
landscape restoration plan is approved by the Engineer.

Aside from the materials listed above, all other construction and demolition debris or waste
shall be disposed of in a licensed landfill, recycled, reused, or otherwise disposed of as allowed
by State or Federal laws and regulations. When the Contractor chooses to dispose of
uncontaminated soil at a clean construction and demolition debris (CCDD) facility or at an
uncontaminated scil fill operation, it shall be the Contractor's responsibility to have the pH of the
material tested to ensure the value is between 6.25 and 9.0, inclusive. A copy of the pH test
results shall be provided to the Engineer.

A permit shall be obtained from IEPA and made available to. the Engineer prior to open
burning of organic materials (i.e., plant refuse resulting from pruning or removal of trees or
shrubs) or other construction or demolition debris. Organic materials originating within the right-
of-way limits may be chipped or shredded and placed as mulch around landscape plantings
within the right-of-way when approved by the Engineer. Chipped or shredded material to be
placed as mulch shall not exceed a depth of 6 in. (150 mm).”
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SUBCONTRACTOR MOBILIZATION PAYMENTS (BDE)

Effective: April 2, 2005
Revised: April 1, 2011

To account for the preparatory work and operations necessary for the movement of
subcontractor personnel, equipment, suppiies, and incidentals to the project site and for ail other
work or operations that must be performed or costs incurred when beginning work approved for
subcontracting according to Article 108.01 of the Standard Specifications, the Contractor shall
make a mobilization payment to each subcontractor.

This mobilization payment shall be made at least 14 days prior to the subcontractor starting
work. The amount paid shall be equal to 3 percent of the amount of the subcontract reported on
form BC 260A submitted for the approval of the subcontractor's work.

The mobilization payment to the subcontractor is an advance payment of the reported amount
of the subcontract and is not a payment in addition to the amount of the subcontract; therefore,
the amount of the advance payment will be deducted from future progress payments,

This provision shall be incorporated directly or by reference into each subcontract approved by
the Department.

80143



SYNTHETIC FIBERS IN CONCRETE GUTTER, CURB, MEDIAN, AND PAVED DITCH (BDE)
Effective: November 1, 2012
Add the following to Article 606.02 of the Standard Specifications.

) GIOUL e e e te s st e bt san e et eeaesn e e e nse et et enrans 1024.01
(h) Synthetic Fibers {(Note 1)

Note 1. Synthetic fibers may be used in the concrete mixture for slipform applications.
Synthetic fibers shall be Type lll according to ASTM C 1116. The synthetic fiber shall
have a minimum length of 1/2 in. (13 mm) and @ maximum length of 0.75 in. (19 mm).
The synthetic fibers shall be added to the concrete and mixed per the manufacturer's
recommendation. The maximum dosage rate in the concrete mixture shall be
1.5 Ibfcu yd (0.9 kg/cu m).
The Department will maintain an “Approved List of Synthetic Fibers”.”
Revise the second paragraph of Article 606.11 of the Standard Specifications to read:
‘Forms shall be removed within 24 hours after the concrete has been placed, and minor

defects shall be filled with grout consisting of one part cement and two parts sand mixed with
water.”

80308



TRAFFIC CONTROL DEFICIENCY DEDUCTION (BDE)

Effective: August 1, 2011

Revise the third sentence of the third paragraph of Article 105.03(b) of the Standard
Specifications to read:

“The daily monetary deduction will be $2,500.”

80273



10.
11.

12.

llinois Department
of Transportation Proposal

Route Clark Street
County Champaian

| RETURN WITH BID | Local Agency Village of rantoul
Section 12-001060990RS

Proposal of

for the improvement of the above section by the construction of _ milling, HMA overlay and other

miscellaneous items necessary for the completion of the project

a total distance of  6700.00 feet, of which a

distance of  6700.00 feet ( 1.270 miles) are to be improved.

The plans for the proposed work are those prepared by  the Village of Rantoul

and approved by the Department of Transportation on

The specifications referred to herein are those prepared by the Department of Transportation and designated as
“Standard Specifications for Road and Bridge Construction” and the “Supplemental Specifications and Recurring Special
Provisions” thereto, adopted and in effect on the date of invitation for bids.

The undersigned agrees to accept, as part of the contract, the applicable Special Provisions indicated on the “Check
Sheet for Recurring Special Provisions” contained in this proposal.

The undersigned agrees to complete the work within working days or by  11/18/2013

unless additional time is granted in accordance with the specifications.

A proposal guaranty in the proper amount, as specified in BLRS Special Provision for Bidding Requirements and
Conditions for contract Proposals, will be required. Bid Bonds will ] willnot  be allowed as proposal
guaranties. Accompanying this proposal is either a bid bond if allowed, on Department form BLR 12230 or a proposal
guaranty check, complying with the specifications, made payable to: Treasurer of

the amount of the check is ( )

In the event that one proposal guaranty check is intended to cover two or more proposals, the amount must be equal to
the sum of the proposal guaranties, which would be required for each individual proposal. If the proposal guaranty check

is placed in another proposal, it will be found in the proposal for: Section Number  12-00106-00-RS

If this proposal is accepted and the undersigned fails to execute a contract and contract bond as required, it is hereby
agreed that the Bid Bond or check shall be forfeited to the Awarding Authority.

Each pay item should have a unit price and a total price. If no total price is shown or if there is a discrepancy between
the product of the unit price multiplied by the quantity, the unit price shall govern. If a unit price is omitted, the total price
will be divided by the quantity in order to establish a unit price.

A bid will be declared unacceptable if neither a unit price nor a total price is shown.

The undersigned firm certifies that it has not been convicted of bribery or attempting to bribe an officer or em ployee of
the State of lllinois, nor has the firm made an admission of guilt of such conduct which is a matter of record, nor has an
official, agent, or employee of the firm committed bribery or attempted bribery on behalf of the firm and pursuant to the
direction or authorization of a responsible official of the firm. The undersigned firm further certifies that it is not barred
from contracting with any unit of State or local government as a result of a violation of State laws prohibiting bid-rigging
or bid-rotating.

The undersigned submits herewith the schedule of prices on BLR 12222 covering the work to be performed under this
contract.

Page 1 of 1 BLR 12221 (Rav. 7/05)
Printed on 6/21/2013 1:55:30 PM



llinois Department
of Transportation

[RETURN WITH BID |

Route
County

Local Agency
Section

Schedule of Prices

Clark Street

Champaign

Village of Rantoul

12-00106-00-RS

(For complete information covering these items, see plans and specifications)

Unit
item No. items Unit Quantjty Price Total

1]|Bituminous Mat. (Prime Coat) Gallons 1890
2|Aggregate (Prime Coat) Ton 24
__3|HMA Surface Cse., Mix G, N50 {Ton 13368
4 |Level Binder, Machine Mth., N50 [Ton 320
5]HMA Surface Removal - 1-1/4" SY 12910
6[HMA Surface Removal - 2" SY 1532
7|HMA Surface Removal - 4" 8Y 1364
8|HMA Surface Removai - Profile SY 94
9|P.C.C Sidewalk 4’ SF 2192
10|P.C.C. Curb and Gutter Removal |LF 50
11|P.C.C. Curb and Gutter B6.12 LF 50
12)Adjsut Manhole Each 7
13]|Adjsut Curb Casting Each 6
14|Phug Storm Sewer Each 1
15|Class D Patch " SY 12
18|Sodding SY 33
17|Supplemental Watering 1000 gal 1
18[Mobilization LSUM 1
19| Traff Cnitrl and Prot (Special) LSUM 1

Page Total (To be carried forward to Page )

Printed 7/3/2013

BLR 12222 (Rev. 04/01/09)




lllinois Department

of Transportation Scheduie of Prices
Route Clark Street
County Champaign
Local Agency Village of Rantoul
Section 12-00106-00-RS

[RETURN WITH BID |

{ For complete information covering these items, see plans and specifications)
Unit
ltem No. ltems Unit Quantity Price Total

Carried forward from page
Bidder's Proposal for making Entire Improvements

13. The undersigned further agrees that if awarded the contract for the sections contained in the following combinations,
he will perform the work in accordance with the requirements of each individual proposal for the rmultiple bid specified in
the schedule below.

Schedule for multiple Bids

Combination letter Sections included in Combination Total

BLR 12222 {Rev. 04/01/08)

Printed 7/3/2013 2



Signatures

Route Clark Street
County Cham paign
Local Agency Village of Rantou
Section 12-00106-00-Rg
e

Signature of Bidder .
Business Address lf
|

(If an individual)

(ifa Partnership)
. Firm Name
Signed By
Business Address
Insert .
Names and
Addresses of
All Partners )

Corporate Name
Signeqd By

President
Business Address

President
Insert
Names of Secretary
Officers
Treasurer
‘\

{(Ifa Corporation)

Altest:
Secretary

Page 1 of 4 BLR 12223 (Rev. 7/085)
Printed on 8/23/2012 10:49:02 AM



Longltudinal joimt - Existi. pav't
E H sawed (one operqtion) ar L ; hY |
36 (900 W formed {two operations) T o
min. — SRR
Angles not less thon 80° .w - - -
ﬂYb \I Y 2] s Yoriagble
-
-0 (1.2 m N SECTION B-B
min. =
et il o : ¢
\ ExTsting longitudingl joint ﬂvc wu Exist. pov't Sawed groove M_
€ - - ¢ - hl z . L -
B B B B 4 e
i § Vo width 40~ 1,2 ml _to
_lvn of pav'i. 60" (1.8 m
[t]
La Le / SECTION C-C SECTION D-D ETAIL OF SAWED
Angles not less than 60¥ CONTRACTION JOINT
Angles not less than &0°
Nata:
Longitudinal jeints shall be as detolled on Standard 420001, except
tie bars are not required for patches 20°-0" (6.0 m! or less in lkength.
36 (5000
min. ELASS D
> Angles not less than &60°
ﬂ' ' Existing longltudinal joint
gt VarTgbleg
| 36 1900 4'-0" (1.2 m) T
o Variable j Varlcble
C G
t - r . N E ~ r-
r 3T =l 3 ) ‘
B B B E B B B B [
r 3 r 3
Lp B B B B
Lia R u L g /I Log L. g Lg
Angles not lass Angles not less than 45°
than 60°

Exist. pav't |/
;

¢

30" 0.9 ™ to
| 50" 5 m

Mﬁ\l Construction JoInt
| |

SECTHIN A-A

Built in two operationst

Canstruction joint

= B
E
Z i £ “
@ Hlnois fepariment of Transportation _
r— 3I-07 0.2 m to 3-0" 0.9 m) io
= b ) g
PASSED ——— St e 2008 L B 50 (L5 m 5-0~ (1.5 m)
5
GINEER OF FOLICY ARD FROCEDGRES =
T SECTION F-F
mwm Mo < (Bullt in two operations)
ENATWEER OF PESIGN AND ENVIROMMENT

Variable

SECTION B-B

Exist. pav't

ExisT, pav't
60" (1.8 mi

SECTION E-E

SECTION C-C SECTION D-D

GENERAL NOTES

Existing Tie bars shal be sither cut or removed.
Marginal bers shol be cut.

Exist. pav't

SECTION G-G

Al dimensions are in Tnches (milimeters)
=5 urless otherwise shown.
R DATE REVISIONS
1-1-08_ | Switched wunits To CLASS C and
English (meTrich c 1>.—-n—-—mm
1-1-07 Revised Note for
Class € patches. STANDARD 44220103




Doweled contraction Joint
iPlaced in preolongotion with povement jaints)
construction option:
1. Form with /4 {3 thick steel Templaote
2 1500 deep, ond seal

2-No. 4 (No. i3] bars
ploced ot mig-depth

2-No. 4 {No. I3) bars
with 2 {30 min. cl

2-Mo. 4 (No. 1H bars
placed at mid-depth
{when space permit:

Orainage casting
without curb box

| / \\A_b_u

n n [when space permits) w@u
2. Sow at 4 fo 24 hours, and seal.
__ __ 18 (450) long
Short rodius curve dowel bar's Dralnage casting = H ||m|tfH LU 18 450 leng dowsel
I 1Such os entrances, R with curd box = |12 Som wﬂn_.\.ano_omma at
i side streefs ang Construction Curd Back of curb typJ epthn.
ramp returnsl. I . joint box S = =] =
grriraction
® fain ® ® ] 4
o v N A 1 e
o~ o e -0 m .0 m
mm.m [ = R} —t = — = — -1 == — T rb,.uuﬂu —— = min. mir. Expansion — |ﬂ 14— _
™ E =3 12 (300
] — e cap ] |1 e
= L — = —a = == —4 = o Hm f*,u « This dimension shall be i,
|ad 1111 1] ] 11 11 | 1] adjusted to align with
TT 1T i m T I i =R joint on tre adjacent
= —t = - ] bavemen-t \
| . .:w-m, .:wrmw. Full dapth & width cm.;:._U
b = . -0 1 (25) - thick tmin.
1L 150" 1567 15-0" ww_mwawﬂ i, i, preformed expansion EXPANSION JOINT
I asmw 17 @wsm 7 @Eim joint
Pavemert exponsion jeint
with tor without! dowels PLAN , Cutter flag width 7 Gutter flog width r
LA as required For 1751 as raquired for {175
ADJACENT TO PCC PAVEMENT OR PCC BASE COURSE Pavement surt type. = Pavement curb Type. =
Stope gy F O\ | e 5% o, F
|_. ‘..uﬂ.ﬂu.'.u...'nﬂn‘.._ﬂ!_ 11
8 A + T + ¢
Pavament Pgvement =
Sloge g / Vi
—— Tia bor Tie bar
o e J e S DEPRESSED CURB (TYPIGAL DEPRESSED CURB ADJACENT
HMA surfacing T0 CURB RAMP ACGESSIBLE
—, . Mountable curb shown
Tie bar \ = e T Sio (other tyopes parmitted) |._.o THE BISABLED
ot =1
| E
_ GENERAL NOTES
BARRIER CURB MOUNTABLE CURB [~ 9 (225 when PCC bose The botiom sfope of comblnation curb and gutter
- course < 8 {200) construcied adjacent To pcoc pavement shal be
4 .y et o 10 (250 when PCC base the same skope as the subbase or 6X when subbase
T /l v s sourse > 8 (200) is omitted.
TABLE OF DIMENSIONS TABLE OF DIMENSIONS PCC base Tie bor .
+ = Thick t
BARRIER CURB MOUNTABLE CURR course fokness of pavemen
Longitudingl joint +7s bars shal be No. @ No. 190 ot
TYPE AlBC DR BlC |0 iR R ADJACENT TO_PCC BASE COURSE 24 (600 centers In gccor dance with detals For
B-E.12 12 1 B [ 1 2 4 2 3 2 longitudinal construciion Joint shown on
B8-15.3) |tz00) 1253 | (1503 | 1503 (25) 150 | 1001 (501 | (T5) { (5H WITH HMA SURFACING Standard 420001
B-6.18 18 1 & 3 1 2 4 2 3 F4
(B-15.45) |1450)) (25) | (1501 | 1150 ] (25) 1500 101001 | (503 [ (75) § (504 A minimum clearance of 2 (50) betwsen the end of
B-t.24 24 i [ [ 1 4 3 a 3 NA B c the tie bar and the back of the curb shall be
(B-15.801 ({6001} (25} 1{150) {I5Gr] 25) M-10.15) (1501|1001 (75) |41003] (TS A malntained.
B-5.12 12 F3 El E] 1 M-4,12 12 4 3 4 3 NA I
(B-22.30) (3004 (503 [(I25) |(225) ] (25) IM-10,30) [(30M{LIOB] (75) [¢003] (FSY Pavement Rt _ P The dowel Bars shown In contraction Joints will
B-3.18 18 2 5 9 1 M-4,18 18 4 3 4 3 NA |—| only be required for monolithic construction.
(B-22.45) [t450)] (507 {125} {{225)} (25) (M-10.45) |(450MK10G) | (T5) {1003 | (TS) —
B-324 |24 | 2 5 3 1 M-424 [24 1 4 3 { 4 EAER PO T e Y All gimensions ore n inches (milimeters)
(B-22.600 [{600)) (500 | 125} (25| (25) M-10.60) NEQGC100) | (753 {t1000| (T5) o , unigss otherwlise shown,
W06 | € B [ 2 [ & 1 2 | . + ¢ === Rz
w155 jusolaso| oo [use | o 5N e e I DATE REVISIONS CONCRETE CURB TYPE B
0 M-6.12 12 [ 2 [ F AN LGS Sl
@ MinoTs Department of Transportation NA I 1-1-13 | Added generdl nate
(4=15,30) {300} 11501 | 1503 [115@ (S0)
- — M-5.18 18 3 ] 3 2 NA /ljm bar regarding requiremsnt bzc nogm—z>-—|—cz
2 M-15.45) fr4501) 0501 50 [aso 5o for dowel bars. _ _
& -5.24 NAn_ El2 .5 | 21 na 1-1-03_| Switchad units to CONCRETE CURB AND m: . mm
- a-15.600 [i50m| usa1| 150 |60} (500 M-2.06 {M-5.15) and M-2.12 (M-5.30) o Sheet 1 o
w English {metrich
= STAMDARD 606001-05
ENGINEER OF DESIGN AND ENVERONMENT




PT

®

Shert radius curve

Contraction Jolnts

at 25-0" 7.6 m
@ max. cts. (Fyp.d

Droinage casting

2-No. 4 {No. 13 bars with curb bax

ploced at mid-depth
twhen space _um-._._i.m_

®

Back 01 curb

/
_ll 1z (300)
fyp) CHF =

PC

Undowaled contractlon Joint (typll
construction opiions:

1. Form with ¥ {3 thick steel template
2 (50 deep, and seal.

2. So0w 2 (50} deep ot 4 Yo 24 hours, and seal.

3. Insert ¥ (201 thick preformed joint filer
full depth and width.

50-g /l Edge of

0.5 m pavement

e
i 1.5 m

Construction Jolnt

2-No. 4 (No, 13} bars . )
with 2 (50} min. cL Droinoge costing

without curb bax

2-No. 4 (No. 13) bars
placed at mid-~depth

(when space permits) @ @

PLAN
Mourtable curb shown
{other types permitted)
HMA surfacing
ON_DISTURBED SUBGRADE
ADJACENT T0

HMA surfocing

Back of curb

L]
S— 12300
= HE — typt CHF =
5°-0°" 5'-0" /l Edge of
5 m (L5 m pavement

k

ON UNMSTURBED SUBGRADE

FLEXIBELE PAVEMENT

@ Tdnois Departmant af Tronsportation

PASSED danuory 1, 2013
et rud

ERGREER OF "POLICY AND PROCEDLORES

LE=T-1 431551

Favement

\

DEPRESSED CURE

DEPRESSED CURB

340

BARRIER CURB

ADJACENT TO FLEXIBLE PAVEMENT

N~ Tie bor

BARRIER CURB

ADJACENT TO PCC PAVEMENT CGR PCC BASE CQURSE

CONCRETE CURE TYPE B

CONCRETE CURB TYPE B
AND COMBINATION
CONCRETE CURB AND GUTTER

{Shest 2 of 2)

STANDARD 606001-05




7
T

Engiish (metric).

® L
For any eperation that encroachas in the area between , 4m
the centerfine and o line 24 (600) outslde the edge of the 100" 30 mi 2
pavement for @ period of less than 15 minutes. min.
Venhicle with dual flashers or flashing
omber dome light operating
For any operation that is more than 24 (600) owtside the w
&dge of the povement for o perfod of less than $0 minutes. e
N Vehicle with dual Fiashers or flashing
ambker donre fight operating.
QNE LAME
RO
AHEAD
W20-710)-48 W2Q-4(0)-48
Fer any operctlon thot encroachss In the area between 100° (30 i), @ \ @ \
the centeriing and a fine 24 E00) vutside the edge of the min. 1 {
pavement for ¢ pericd in excess of 15 minutes but ess _ _
than 60 minutes. n_
*®
R P ¢
N @ A0} :
h 160° {30 m} dl2 SIGN SPACING
! J ™ min. Posted Speed | Sign Spacing
55 5007 {150 m)
THE LAE 50-25 350° (00 m
ROAD <45 200" (60 m)
JHEAD
(1) = Rafer to SIGN SPACING
WoD-4i0)-48 teable for distances,
W20-7(0)-48
Al dimensions are T inches (milimaters:
unless otherwise shown.
TYPICAL APPLICATIONS SYMBOLS peos
Marking patches 7 Work ares DATE REVISIONS
@ fors Dopartment of Tronsportatian Fleld survey A 1911 | Revised flagger sign. LANE QFQW—.—WM~ N—..._ NE-
WH_\_jc iina tions _u Sign on portable or permanent support W—.—Qw.—, ——sm Qﬁmmbu—._c—’_m
@ y operatio
£ Cleaning up debris o pavement ®  Flogger with traffic comtrol sign T
. 1’165 Switched units To
I

STANDARD 701301-04




WET

620-1101-2430 PAIN
{appropriatae arraw N he

WET
£20-1101-2430 PAINT
tappropriagte arraw) \

|
Gl

= ao

R

o =
—>

TYFICAL APPLICATIONS
Landscaping work

Uttty work

Pavemant markling

Weed spraying
Rradometer medsuremants
Debris cleanup

Crock pouring

@ Tfngls Department of Transportation

APPROVED _ Januory 1. 2009
W OPERATIONS.
APPROVED Jonwary 1, 2009

Con € P

LB~1-1 03NS

ENGINEER OF JESICN AND ENVIROMMENT

7
KEEP 200" (60 m) A
— I iR, * 1
RIGHT
— » Distance vories depending on terrain
R4-Ta-2430 and susceptibiity of pavement marking
or orack seglant to whesl tracking.
SYMBOLS

tvisibla from all

WH_ 18x18 [450x450) min. orange flag
wse when guide wheel is usad)

rections?

m Truck mounted attenuator

Arrow board (Hazard Mode only)

Truck with headights, emergency
Tlashers and flashing amber Hght.

GENERAL NOTES

Thls Standard s used where any vehicle,
aquipment, workers or thelr activities wi
require 9 conflnucus moving operatfon where
the avaerage speed T8 greater than 3 mph

G Km/hi

For shoulder operaotions not njn_\nnmzﬂzn an
the pavement, use DETAIL A, Standard T01426.

Al dimensions are in Inches (milimeters)
unless ofherwise shown.

DATE

1-1-09

REVISIONS LANE CLOSURE 2L, 2w

Switched units to
English {matrick Omitted E—°<—zm ovmwb.—-—ozm.l

Pass With Care sign. c>< °2F<

1-1-00

Elim. speed restrictions

n Stondard +7fle. STANDARD 70131103




W20-7(0}-48

J

@

ROAD

W20-101-48 WORK
AHEAD

J

[+
[ gee°”

>3
OO

Type | or Typa It Barricades
— o
* §

— One way / one lane operation —

L

100" {30 m)
min.

7

ROAD
WORK W20-1(0r-48
AHEAD For

maintenanca
and ut
projects

o

LONSTRUCTION: W20-T10300:-48
Far

contract
construction
projects

SIGN SPACING

Posted Speed| Sign Spacing
55 500° (150 m)
S0-45 390" 1190 m}
<43 2007 (60 m}

@ IElnols Daportment of Transportatlon

AFPROVED w Jonary AN 2011

ERGINEER OF SAFETY ENGINEERING

APPROVED Jontary I, 2en

ENGINEER OF DESIGN AND_ENVIRGNMENT

16-1-1 03Ms5E

W20-4(0)-48

R

Max. !

W2D-7(01-48

SYMBOLS
Work area

Cone, drum or barricade
rot raquired for meving operations)

Slgn on portable or permanent support
Flagger with fTraffic confrol sign
Barricada or drum with flashing Hght

Type T barricade with flashing lights

N
o @ T O

I,
e

Type | or Typs I barricades

W |
ROAD - -
@ CLOSED Type Il barricades (2)
.m & Rif-2 ROAD
8|8
Wa0-3(0)-48
ROAD
Weo- 1030148 Jidied
W20-1o-48
@ Refer to SIGN SPACING TABLE
For distances.
@ For approved sideroad closures, GEMNERAL NOTES
@ Cones at 25° (8 m) centers for 2507 This Standara s used whera at ony time, day or
(75 m). AdditTonal conas may be placed night. any vehicle. equipment, workers or their
at 507 (15 ml centers. When drums or activitias
Type I or Type II barricades are encregch on the pavement requiring the closure
used. the interval between devices of cne iroffic fans In on urban arsa.
may beo doubled.
Al almensions are in fncnes (miilmeters:
() romes, drums or borricades at unless otherwlse shown.
207 68 m centers.
DATE REVISIONS
7| Rovissd fiazger sian. URBAN LANE CLOSURE,
2L, 2W, UNDIVIDED
1-1-08 | Switched unlts to

Englisit {metrich.

STANDARD 701501-06

Corracted sign Nouss.




Orange

CONE

B-12

24 (600 .|.|,—»

min.

36 {900

TYPE | BARRICADE

@ Hillnois Department of Transportetion

APPROVE] Jormigry | 2012

J4=(3:298

L8-1-1

[200-300

BEFLECTORIZED GONE

Drangs

8-12

(200-3001

24 (8003

4' (1.2 mi
min.

min.

18 4503
min.

4-& {100-150)
4-6 (100-1501

FLEXIBLE DELINEATOR

{200-3001

8-12

min.

& (1.5 mi

36 {900

24 1600)

min.

36 13000
mir.

VERTIGAL PANEL
POST MOUNTED

8-12
(200-300)

412 m |

min.

TYPE Il BARRICADE

{200-300

8-12

2 (5O

DETECTABLE PEDESTRIAN
CHANNELIZING BARRICADE

TYPE_Ill BARRICADE

* Warning Nghts (If requiredd

24

(&0Q)

DIRECTION INDICATOR

DRUM

12 _

(300)
o

. k V
L, 4]
(150
g 5

N {50

g |

VERTICAL BARRICADE

BARRICADE
GENERAL NOTES
Al heights shown shal be measurad above The
pavement surfass.
All dimensions are in Tnehes (milimeters)
urless otherwise showru
DATE REVISIONS

TRAFFIC CONTROL

1-1-12 Added DETECTABLE PEDESTRIAN

CHANNELIZING BARRICADE.

DEVIGES

1-1-08 | Switched units o

(Sheet 1 of 3i

English (metric), Omitted

STANDARD 70190i-02

light on vertical pansl




Type B menodirsctional
flashing light

18x18 {450x4501
imange flags

6 - 12
(A -
08 m - 3.6 m
! ROAD
" CONSTRUCTION END
5 } NEXT X MILES CONSTRUCTION
o o )
-] . O
g wetal or ——T[11 24 - 10 G20-1O)-6036 G20-2aW01-6074
b woad post i B0 - 3 ™ g
g 2 0. m ., el Edga of - &l This sigring is required for al projects
® 4" (2 m) cural " b 1 Z.m 2 miles (3208 m) or mere In length.
Wl F e m urben o o 2
. . ROAD COMSTRUCTION MEXT X MILES sign shall
e be placed 500 (150 mi In advance of pro-
—— H N & lact fmits.
X =
_” A Hlevation of od END CONSTRUCTION sign shall be erected at
0 Elavation of esdyge .M{ﬂ on 04 edge the end of tha Job unless enother Job Is
| of pavement of pavamery within 2 mliss (3200 m).
5 4s m min. ign aispl hall be utiized 1t
emsedment SIGNS ON TEMPORARY SUPPORTS Dual 7 displays snall be wFiized on i

== When work operations exceed
POST MOUNTED SIGNS four days, this dimension shal HIGH LEVEL WARNING DEVIGE WORK_LINMIT_SIGNING
- be 5 (L5 @ min, If located
pehind other gevicas, the height
shall be sufficient to be Seen by
motorists.

= Yhen curb or paved shouider are presant
this dimension shall be 24 GO0 to ths
face of curb or & U8 m to the outside
edge of the paved shoulder.

24

(60w
5 7
428 | at
=
¥ .
-2

=t "

8 (200 Federal serfas C . .
T (180} Federal series B ——

SLOW -

, wmcm_um = ! |ﬁ 16 whtii L

400y

1251

29
600

|
5 4 |
FEEGEION
3
90

s

14

&
(L8 m

AB dimenslens ars Tn inches (Milmeters)
- unléss otherwise shown.

FRONT SIDE REYERSE SIDE .—-mb—nﬂ—ﬁ ﬁazu—.wc—-
@ Iino’s Department of Transportoilon

Janugry 2012

DEVICES
FLAGGER TRAFFIC CONTROL SIGN (Sneet 2 of 3

Q3nssl

APPROVED __ danwery 1, . 2012

26-1-1

STANDARD 701901-02
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