ORIGINATION FORM

Date: March 3, 2011
Originator: Thomas O. Malerk P.E.
Contact Information: 352-955-6622

Specification Title: 901, Coarse Aggregate
Specification Section, Article, or Subarticle Number: 901-1.1 Composition, 901-1.2
Deleterious Substances, 901-5 Reclaimed Portland Cement Concrete

Why does the existing language need to be changed?
This action is a follow-up to Materials Bulletin 06-10/Construction Memorandum 16-10.

Summary of the changes:

1) Subsection 901-5 Reclaimed Portland Cement Concrete states “The reclaimed Portland
cement concrete shall be from a source which was produced and placed in accordance with

applicable Specifications.”

Additionally, 901-1.1 Composition states “ Coarse aggregate for use in nonstructural
concrete applications or hot bituminous mixtures may also consist of reclaimed Portland
cement concrete meeting the requirements of 901-5.

These two conditions prevent the use of reclaimed Portland cement concrete originating from

projects that were not produced and placed in accordance with applicable Department

Specifications. Examples include commercial buildings, sidewalks and returned concrete

from ready-mix trucks.

The proposed solution involves incorporating language into the specification that permits

recyclers of clean concrete debris meeting Florida Department of Environmental

Protection rules to provide material to the Department for additional uses to include:
. Coarse aggregate for use in pipe backfill under wet conditions,
. Underdrain aggregate, or

. Concrete meeting the requirements of Section 347 Portland, or Cement

Concrete — Class NS

Are these changes applicable to all Department jobs? Yes for the materials listed above. If

not, what are the restrictions?

Will these changes result in an increase or decrease in project costs? No. If yes, what is the
estimated change in costs?



Florida Department of Transportation

GOVERNOR Tallahassee, FL 32399-0450 SECRETARY
MEMORANDUM
DATE: April 20, 2011
TO: Specification Review Distribution List
FROM: Rudy Powell, Jr., P.E., State Specifications Engineer

SUBJECT: Proposed Specification: 9010000 Coarse Aggregate.

In accordance with Specification Development Procedures, we are sending you a copy of
a proposed specification change.

This change was proposed by John Shoucair of the State Materials Office to expand the
use of reclaimed Portland cement concrete.

Please share this proposal with others within your responsibility. Review comments are
due within four weeks and should be sent to Mail Station 75 or to my attention via e-mail at
SP965RP or rudy.powell@dot.state.fl.us. Comments received after May 18, 2011 may not be
considered. Your input is encouraged.

RP/cah
Attachment
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COARSE AGGREGATE.
(REV 4-7-11)
SECTION 901 (Pages 814 — 819) is deleted and the following substituted:

SECTION 901
COARSE AGGREGATE

901-1 General.

901-1.1 Composition: Coarse aggregate shall consist of naturally occurring materials
such as gravel, or resulting from the crushing of parent rock, to include natural rock, slags,
expanded clays and shales (lightweight aggregates) and other approved inert materials with
similar characteristics, having hard, strong, durable particles, conforming to the specific
requirements of this Section.

0 without washin Coarse aggregate for
use in plpe backflll under wet condltlons underdraln aggregate, or concrete meeting the
requirements of Section 347 may consist of reclaimed Portland cement concrete meeting the
requirements of 901-5. Coarse aggregate for use in bituminous mixtures may consist of
reclaimed Portland cement concrete meeting the requirements of 901-5, except that the
reclaimed concrete shall be from a sedreeconcrete mix which was produced and placed in
accordance with applicable Department Specifications.

Materials substantially retained on the No. 4 sieve, shall be classified as coarse

aggregate.
Approval of mineral aggregate sources shall be in accordance with 6-23.3.
901-1.2 Deleterious Substances: All coarse aggregates shall be reasonably free of clay
lumps, soft and friable particles, salt, alkali, organic matter, adherent coatings, and other
substances not defined which may possess undesirable characteristics. The weight of deleterious
substances shall not exceed the following percentages:
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Coal and lignite (AASHTO T 113)..ccceviiiiiieieiienieene, 1.00

Soft and friable particles (AASHTO T 112)*................. 2.00

Clay lumps (AASHTO T 112)* ..o 2.00

Plant root matter (visual inspection in

AASHTO T 27)%* %% e 0.005

Wood and wood matter (visual inspection in

AASHTO T 27)** %% e 0.005

Cinders and ClINKErS........ccoccvviviiiiiiniee e 0.50

Free shell™ ™ ... 1.00

Total Material passing the No. 200 sieve (FM 1-T 011)
At Source with Los Angeles Abrasion less than or equal

10 30 i 2.50
At Source with Los Angeles Abrasion greater than

B0, et 1.75
AL POINT OF USE....ooiiiiiceceeee e 3.75
Fine-Grained Organic Matter (AASHTO 194)............... 0.03
Chert (less than 2.40 specific gravity SSD)

(AASHTO T-113)*** e 3.00

*The maximum percent by weight of soft and friable particles and clay lumps
together shall not exceed 3.00.

**Aggregates to be used in asphalt concrete may contain up to 5% free shell. Free
shell is defined as that portion of the coarse aggregate retained on the No. 4 sieve consisting of
loose, whole, or broken shell, or the external skeletal remains of other marine life, having a ratio
of the maximum length of the particle to the shell wall thickness exceeding five to one. Coral,
molds, or casts of other shells, and crushed clam and oyster shell indigenous to the formation
will not be considered as free shell.

***This limitation applies only to coarse aggregates in which chert appears as an
impurity. It is not applicable to aggregates which are predominantly chert.

****Plant root matter, and wood and wood matter shall be considered deleterious
when any piece exceeds two inches in length or 1/2 inch in width.

In addition, the weights of deleterious substances for reclaimed Portland cement
concrete aggregate shall not exceed the following percentages:

Bituminous CONCIEte........cccvevuviieriierie e 1.00
BIICKS ..ot 1.00
Wood and other organic substances (by weight)*****_..0.1
Reinforcing Steel and Welded Wire Fabric ...................... 0.1
Plaster and gypsum board ..........cccoocvvvevvinieeieec e 0.1
JOINt FHIErS ..o 0.1

***x*Supersedes requirement for other coarse aggregate
901-1.3 Physical Properties: Coarse aggregates shall meet the following physical
property requirements, except as noted herein:
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Los Angeles Abrasion (FM 1-T 096).....maximum loss 45%

Soundness (Sodium Sulfate) AASHTO T104 .........ccccceeueee.

maximum loss 12%*

Flat or elongated pieces** ...........cccccvevvrnnnne. maximum 10%

*For source approval - Aggregates exceeding soundness loss limitations will be

rejected unless performance history shows that the material will not be

detrimental for Portland Cement Concrete or other intended usages.

**A flat or elongated particle is defined as one having a ratio between the

maximum and the minimum dimensions of a circumscribing prism exceeding five

to one.

901-1.4 Gradation: Coarse aggregates shall conform to the gradation requirements of

Table 1, when the stone size is specified. However, Table 1 is waived for those aggregates
intended for usage in bituminous mixtures, provided the material is graded on sieves specified in
production requirements contained in 6-23.3, and meets uniformity and bituminous design
requirements.
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TABLE 1
Standard Sizes of Coarse Aggregate
Amounts Finer than Each Laboratory Sieve (Square Openings), weight percent
Size | Nominal Size . 31/2 . 2172 . 11/2 .
; 4 inches| . 3inches| . 2 inches| . 1inch
No. |Square Openings inches inches inches
g | 3V212 0 400 looto100| - |25t060| - | Oto15 | -
inches
o |212nchestol) . 100 [90t0100(35t070| 0t015 | -
1/2 inches
g4 | 212inchesto | i 100 |90to100| - |25to60| -
3/4 inch
3 [2inchesto 1 inch - - - 100 |90t0 100[ 35t0 70 | Oto 15
357 |2inchestoNo.4) i : 100 [95t0100] - |35t070
1 1/2 inches to
4 3/4 inch - - - - 100 |90 to 10020 to 55
467 | L1/21nchesto | i i i 100 |95t0100| -
No. 4
5 |[1inchto 1/2 inch - - - - - 100 |90 to 100
56 1inch to 3/8 inch i i i i i 100 190 to 100
57 | linchto No. 4 - - - - - 100 |95to 100
6 3/4 mch to 3/8 i i i i i i 100
inch
67 |3/4inchto No. 4 - - - - - - 100
68 |3/4inchto No. 8 - - - - - - -
7 |1/2inchto No. 4 - - - - - - -
78 |1/2inch to No. 8 - - - - - - -
8 |3/8inchto No. 8 - - - - - - -
3/8 inch to No.
89 16 - - - - - - -
9 | No.4toNo. 16 - - - - - - -
10 No.4to0 - - - - - - -

Standard Sizes of Coarse Aggregate

TABLE 1 (Continued)

Amounts Finer than Each Laboratory Sieve (Square Openings), weight percent
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Size Nominal Size
NoO Square 3/4inch | 1/2inch | 3/8 inch | No. 4 No.8 | No.16 | No.50
' Openings
31/2inchesto 1
1 1/2 inches Oto5
2 1/2 inchesto 1
2 1/2 inches Oto5
2 1/2 inches to
24 Za> %) 01010 | Oto5
3 2 mqhes tol ) 0to5
inch
357 |2 '”Chej’ oNo.| 1101030 - 0t05
1 1/2 inches to
4 3/4 inch Oto 15 - Oto5
467 | 1Y 2,\:2(’265 ©l35070| - |101030| 0to5
g | 1inchtod/2 ) o0, es | 0t010 | 0tos
inch
56 | '”f;‘ctﬁ 38 | 40t085 | 101040 | 0t015 | Oto5
57 |1inchto No. 4 - 25to 60 - 0to 10 Oto5
6 3/4'%2;" 3/8 1 90t0100| 20055 | 0to15 | 0to5
67 |34 '”CQ oNo. 19515100 - |20t055| 0t010 | Oto5
68 3/4'”“2 ONO- 190 10100] - |30t065| 51025 |0t010| 0to5
7 |12 '”CQ ONo- 1 100 |90t0 100/ 40t070| 0t015 | 0t05
78 |12 '”Cg ONo- | 100 19010100/ 40t075| 51025 |0t010| 0to5
g |38 '”Cg toNo.| 100 |85t0100| 101030 | 0t010| 0to5
gg |38 '”Clh6t° No.\ 100 |90 t0100| 201055 | 5t030 | 0t010 | 0to5
9 INo 4toNo. 16| - - 100 8510100 |10t040] 01010 | 0105
10 No.41t00 - - 100 8510 100 - - -

The gradations in Table 1 represent the extreme limits for the various sizes
indicated which will be used in determining the suitability for use of coarse aggregate from all
sources of supply. For any grade from any one source, the gradation shall be held reasonably
uniform and not subject to the extreme percentages of gradation specified above.
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901-2 Natural Stones.

Course aggregate may be processed from gravels, granites, limestones, dolomite,
sandstones, or other naturally occurring hard, sound, durable materials meeting the requirements
of this Section.

901-2.1 Gravels: Gravel shall be composed of naturally occurring quartz, free from
deleteri?us coatings of any kind. The minimum dry-rodded weight AASHTO T 19 shall be
95 Ib/ft’.

Crushed gravel shall consist of a minimum of 85%, by weight, of the material
retained on the No. 4 sieve, having at least three fractured faces.

901-2.2 Granites: Coarse aggregate produced from the crushing of granites shall be
sound and durable. For granites to be used in bituminous mixtures and surface treatments, the
Los Angeles Abrasion requirement of 901-1.3 is modified to permit a maximum loss up to
50 (FM 1-T 096). Maximum amount of mica schist permitted is 5% (FM 5-584).

901-2.3 Limestones, Dolomite and Sandstone: Coarse aggregates may be produced
from limestone, dolomite, sandstones, and other naturally occurring hard, durable materials
meeting the requirements of this Section.

Pre-Cenozoic limestones and dolomite shall not be used as crushed stone
aggregates either coarse or fine for Asphalt Concrete Friction Courses, or any other asphalt
concrete mixture or surface treatment serving as the final wearing course. This specifically
includes materials from the Ketone Dolomite (Cambrian) Newala Limestone (Mississippian),
and Northern Alabama and Georgia.

As an exception to the above up to 20% fine aggregate from these materials may
be used in asphalt concrete mixtures other than Friction Courses which serve as the final wearing
course.

901-2.4 Cemented Coquina Rock: For Cemented Coquina Rock to be used in
bituminous mixtures, the Los Angeles Abrasion requirement of 901-1.3 is modified to permit a
maximum loss up to 50 (FM 1-T 096) provided that the amount of material finer than No. 200
generated during the Los Angeles Abrasion test is less than 18%.

901-3 Manufactured Stones.

901-3.1 Slags: Coarse aggregate may be produced from molten nonmetallic by-products
consisting essentially of silicates and aluminosilicates of calcium and other bases, such as air-
cooled blast-furnace slag or phosphate slag, provided it is reasonably uniform in density and
quality, and reasonably free from deleterious substances as specified in 901-1.2. In addition, it
must meet the following specific requirements:

Sulphur content ..o not more than 1.5%
Dry rodded weight AASHTO T 19........ccccveeeee. minimum 70 Ib/ft®
Glassy Particles..........ccoovieiiiiiii e not more than 10%

Slag shall not be used as an aggregate for Portland cement concrete.

For Air-Cooled Blast Furnace Slag, the Los Angeles Abrasion requirement of
901-1.3 is modified to permit a maximum loss up to 50 (FM 1-T 096) provided that the amount
of material finer than No. 200 sieve generated during the Los Angeles Abrasion test is less than
18%.

901-4 Lightweight Aggregates.
901-4.1 Lightweight Coarse Aggregate for Bituminous Construction: Lightweight
coarse aggregate may be produced from naturally occurring materials such as pumice, scoria and
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tuff or from expanded clay, shale or slate fired in a rotary kiln. It shall be reasonably uniform in
quality and density, and free of deleterious substances as specified in 901-1.2, except that the
term cinders and clinkers shall apply to those particles clearly foreign to the extended aggregate
in question.
In addition, it must meet the following specific requirements:
Material passing the No. 200 Sieve
................................ maximum 3.00%, (FM 1-T 011)
Dry loose weight (AASHTO T 19)*....... 33-55 Ib/ft?
Los Angeles Abrasion (FM 1-T 096) maximum 35%
Ferric Oxide (ASTM C 641)......... maximum 1.5 mg
*Source shall maintain dry-loose unit weight within plus or minus % 6% of
Quality Control average. Point of use dry-loose unit weight shall be within plus or minusx 10%
of Source Quality Control average.
901-4.2 Lightweight Coarse Aggregate for Structural Concrete: The requirements of
901-4.1 are modified as follows:
Aggregates shall not be produced from pumice and scoria.
Los Angeles Abrasion (FM 1-T 096, Section 12) shall be 45%, maximum.
Gradation shall meet the requirements of AASHTO M 195 for 3/4 inch, 1/2 inch
and 3/8 inch.

901-5 Reclaimed Portland Cement Concrete.
The reclaimed Portland cement concrete shall be crushed and processed to provide a
clean, hard, durable aggregate having a uniform gradation free from adherent coatingsfrem-a

N Q Nroo a¥a alla a¥a N oraanca A N ala alfal aval ala aVa
v v vl v v A" v v v

The Contractor’s (Producer’s) crushing operation shall produce an aggregate meeting the
applicable gradation requirements. The physical property requirements of 901-1.3 for Soundness
shall not apply and the maximum loss as determined by the Los Angeles Abrasion (FM 1-T 096)
is changed to 50.

The sources of reclaimed Portland cement concrete will be treated as a mine and subject
to the requirements of Section 6 and Section 105. These sources shall qualify as facilities
generating clean debris, defined in Rule 62-701.200(15), Florida Administrative Code, as
uncontaminated concrete exempt from solid waste regulation in accordance with Rule 62-
701.220(2)(f), FAC.

If the Department determines that the concrete has been contaminated with petroleum
products or lead-based paint, the concrete shall not be considered clean debris and the source
shall be required to be permitted, and perform testing in accordance with Rule 62-701, FAC,
subject to any ensuing enforcement action by the Florida Department of Environmental
Protection.

Concrete shall be asbestos free.

Operators of demolition recycling facilities shall demonstrate that they are in compliance
with 40 Code of Federal Regulations (CFR) 61.141 and 61.145. Notification requirements from
each owner or operator of a demolition or renovation activity supplying reclaimed concrete
shall be available at the recycling facility.
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901-6 Exceptions, Additions and Restrictions.
Pertinent specification modifications, based on material usage, will be found in other
Sections of the specifications.



With who have you discussed these changes? David Sadler, Director Office of Construction;
Rick Renna, State Drainage Engineer, Central Office
Rafiq Darji, Construction and Materials Engineer, FHWA - Florida Division

What other offices will be impacted by these changes?
Are changes needed to the PPM, Design Standards, SDG, CPAM or other manual? No

Is a Design Bulletin, Construction Memo, or Estimates Bulletin needed? No

Contact the State Specifications Office for assistance in completing this form.
Rudy Powell 850-414-42820 rudy.powell@dot.state.fl.us
Frances Thomas 850-414-4101 frances.thomas@dot.state.fl.us
Debbie Toole 850-414-4114 deborah.toole@dot.state.fl.us
Andy Harper 850-414-4127 clifton.harper@dot.state.fl.us
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