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Section 703 - Aggregate 408/2000

SECTION 703—AGGREGATE

703.1 FINE AGGREGATE—

(8) General. Fine aggregate is natural or manufactured sand consisting of hard, durable, uncoated inert
particles, reasonably free from clay, silt, vegetation, or other substances determined to be deleterious. Substances
which are present in amounts to cause inconsistent performance in the properties of the plastic or hardened concrete
arc considered deleterious. Such substances as reactive chert, gypsum, iron sulfide, amorphous silica, and hydrated
iron oxide are considered deleterious. Only fine aggregate reasonably uniform in the physical properties specified in
Table A will be acceptable. Obtain material from a source listed in Bulletin 14 and/or approved by the MTD.

_ 1. Natural Sand. Fine ng‘regxhe rwlltmg from glacial or water action, Fine aggregate produced
simultaneously with gravel coarse aggregate may contain crushed particles.

2. Manufactured Sand. Fine aggregate from controlled mechanical breakdown of rock or air-cooled
blast furnace slag or steel slag into sound, approximately cubical particles.

Mam&mdmdwiﬂbelceepubleonlywhenitisthnpﬁmnypmduct of the crushing operation and
sized by a sand classifier. However, for aggregate used in bituminous concrete mixtures, a sand classifier is not

TR Finuaggrewemmfwmdﬁumlimem“mynmbeuwdinconcretewenringmfaces.Fine
aggregate manufactured from steel slag may not be used in cement concrete or mortar mixture.

Provide steel slag fine aggregate reasonably uniform in density and quality. After gradation preparation,
place steel slag fine aggregate, whether reclaimed from an old stockpile or processed directly from the steel-making
process, in a controlled stockpile and completely soak with water before or during stockpiling. Submit for review
method of constructing and controlling stockpile. Keep stockpiled slag in a reasonably uniform moist condition for a
period of not less than 6 months. After minimum cure period, stockpile will be sampled and tested by MTD for
expansive characteristics in accordance with PTM No. 130. The steel slag fine aggregate stockpile will only be
approved for use if the average total volumetric expansion by PTM No. 130 is less than 0.50%. If the stockpile fails
expansion criterion, cure an-additional minimum 2 months clapsed time from last sampling before resampling and
mﬁngwﬂlhperhrmeﬂl&uelslugﬁnuwmy only be approved for use in bituminous wearing courses;
however, do not use in conjunction with steel slag coarse aggregate.

Thcm‘Dwiﬂmhmtheqmlityofﬂiewbypemmphic analysis using ASTM C 295 and by
other tests necessary to demonstrate that required construction of acceptable durability can be achieved.

(b) Production Testing. Provide, and assign'to the work, an aggregate technician properly instructed and
trained to perform all required tests on the fine aggregate. Provide the following equipment for acceptance testing
and for developing and maintaining a quality control program to assure compliance with specification requirements
during production. Document the rosults of tests made during production, and make them available when requested.
Provide a separate set of sicves for exclusive use by the Department for acceptance testing. Arrange for sharing of
the remaining equipment between the producer and the Department. The amount of equipment listed is the minimum
required. If time or space conflicts arise, or if the Department is not able to have consistent access to shared
equipment when acceptance testing is to be performed, have the producer provide a separate sct of equipment for the
Department, as needed. .- |

No. Equipment
1 . F.A. Mechanical Sieve Shaker with Timer
1 Sample splitter having an even number of equal width chutes, which discharge alternately to

cach side of the splitter. A minimum of 12 total chutes is required. The minimum width of the
individlulchmlilhobeatleastSOpercmtlmthanmelargestpuﬁcluintheumplemd
the maximum width is to be 20 mm (3/4-inch). Include two (2) receptacles to hold the samples
following splitting. Splitter design should ensure that the sample flows smoothly, without
restriction or loss of material,

2 Set Standard Sieves for F.A.

Balance conforming to requirements of AASHTO M 231 for class of general purpose scale

laquind.ﬁ:rprincipdumpiem(weight)ofthesampiebeingtemd.PTMNo.616.

1 Ommubhufmhhhhgaunifmmtmnpmoﬂlo'C*PC(sz + 9F).

1 Thermometer, ASTM E1.

—
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Section 703 - Aggregate 408/2000

Have the producer perform routine maintenance and repair of all equipment whether shared or for exclusive
Jepartment use. Have balances calibrated annually by an independent agency acceptable to the Department. Oven
emperatures will be verified every 120 days using the thermometer supplied as required equipment. Have the
mducerkecpmmrecmdsofcalibmﬁonmﬂunmmmehmh.Ensureﬁutﬁ:epwduwhasbwkﬂm
squipment available so that no acceptance tests are missed. '

m,&mmﬁommﬁdm”msuymmmequmntmcmmmdm&cmwiﬁedm.
msptforﬂ:eammhnﬁosndmdmsmTheswngthntiomdsoundnessmmparformdbyﬁm
sroducer, or a laboratory accredited by the AASHTO Materials Reference Laboratory (AMRL) or other inspection
Wwomwmuhmﬂsaﬂdmmmmcqualityofthemteﬁal. The equipment and test result
jocumentation will be a condition for source acceptance, source requalification, and listing in Bulletin 14.

Provide the following equipment for exclusive Department use:

No. Equipment
1 Desk and chair

Electronic calculator with tape ;

Work table 760 mm x 2100 mm x 760 mm high (2 1/2 feet x 7 feet x 2 1/2 feet high)
4 drawer, fire resistant (D-label) metal file cabinet :

Closct or locker for storage

If testing equipment is to be shared, provide a minimum of 14 m” (150 square feet) of office and work space. If
twpﬂmmoftesﬁngeqdpmmtiapmvidedfmweDepuunenl.provideaminimumonZm’mOsqmcfoet)of
»ffice and work space to accommodate both the office and the testing equipment. Provide office and work space
uea,uspooiﬁed.whichishuwdfair-condiﬁoned;udthon—siwaocmwawmmlﬂ,mlephom,ﬁu inguisher,
wnd sanitary toilet facilities. _

(¢) Grading and Quality Requirements.

1. Gradation. The requirements of Table A represent the extreme limits for determining the suitability
:fmpplymConuolmmdinsonypcAFin:Awﬂgatewtheﬁneneumdlﬂna,ofulunnineom&m
:omecuﬂveheatumples,ﬁomll.inslesouroedcl.iv&mdlolpmjeutorplantw.riosleutbmtﬁzoﬁ'omlhelw
fineness modulus. of the consecutive test samples. Determine the fineness modulus, in accordance with PTM

No. 501.
For bituminous mixtures:

e If directed, vary the gradations within the limits shown in Table A.

s A blend of fine aggregates may be used, provided the gradation limits proposed for blending
have been accepted in writing by the District Engineer. ok

. Ifﬁll&iswquhcd,metthpgadaﬁanofTahleAmdmcmeﬂ,oemmm ﬂyuh,&
. fines that are reasonably free of clay resulting from the crushing of stone, gravel, or slag.

2. Material Finer than the 75 pm (No. 200) Sieve. Determine the loss by washing in accordance with
PTM No.100.

3. Minimum Strength Ratio. AASHTO T 21. If color No. 5 or darker results, the minimum strength
ratio will be determined in accordance with PTM No. 502.

4. Soundness Test. The percentage of weight loss after five cycles of immersion and drying will be
determined using a sodium sulfate solution, in accordance with PTM No. 510.
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TABLE A
FINE AGGREGATE
Grading and Quality Requirements
Cement - Bituminous Concrete
Concrete Sand Mortar
Sand Type B Sand
Sieve Size Type A #1 #2 #3 Filler Type C
9.5 mm (3/8-inch) 100 100 — 100 — —
4.75 mm (No. 4) 95-104 95-100 100 | 80-100 — 100
2.36 mm (No. 8) 170-100 70-100 | 95-100 | 65-100 — 95-100
| 1.18 mm (No. 16) " 45-85 40-80 | 85-100 | 40-80 — —
600 pm (No. 30) 25-65 20-65 | 65-90 | 20-65 100 —
300 pm (No. 50) 10-30 7-40 30-60 7-40 95-100 —
150 pm (No. 100) 0-10 2-20 5-25 2-20 90-100 0-25
75 pm (Na, 200) | — 0-10 0-5 0-10 70-100 0-10
Matcrial Finer Than 75
pm (No. 200) Sicve 3 - — — — —
| Max. Percent Passing
.| Strength Ratio i e L o s o 95
Min. Percent. . -
Soundncss Test :
Max. Loss Percent 10 15 15 15 —_ 10
Fineness Modulus 2.30t03.15 — - — — 1.6t02.5

703.2 COARSE AGGREGATE—

(2) General. Coarse aggregate consists of hard, tough, durable, uncoated, inert particles, reasonably free from
clay, silt, vegetation, or other substances determined to be deleterious. Substances which are present in amounts to
causc inconsistent performance-in:the properties of the plastic or hardened concrete are considered deleterious. Such
substances as chert, gypsum, iron sulfide, amorphous silica and hydrated iron oxide are considered deleterious. Only
coarse aggregate reasonably uniform in the physical properties specified in Tables B, C, and D will be acceptable,

The MTD-will evaluate the quality of the aggregates by petrographic analysis, using ASTM C 295 and other
tests necessary to demonstrate that required construction of acceptable durability can be achieved.

Furnish aggregate crushed and prepared from one of the materials described below, obtained from a source
listed in Bulletin 14, or otherwise accepted by the MTD prior to use,

1. Stone. Durable stone, free from slaty texture or cleavage planes.

2. Gravel Durable gravel particles. For use in cement concrete, wash thoroughly during production.
For use in heavy duty bituminous base courses, heavy duty binder courses, and all bituminous wearing courses, a
minimum of 85% crushed particles is required, with at least two faces resulting from fracture. For use as No. OGS, &
minimum of 75% crushed particles is required, with at least three faces resulting from fracture. For all Type A use,
the maximum allowable absorption as determined by PTM No. 506 is 3.0%; however, this restriction does not apply
to dredged river gravel to be used in portland cement concrete. For all Type B use, the maximum allowable
absorption as determined by PTM No. 506 is 3.5%.

3. Blast Furnace Slag. By-product of a pig-iron making process. Tough, hard, durable pieces of
air-cooled blast furnace slag.

4. Steel Slag. By-product of a steel making process. Tough, hard, durable pieces of steel slag,
reasonably uniform in density and quality. After crushing, grading and forming a stockpile, take a sample from the
stockpile and submit it to the MTD for testing to determine expansive characteristics, in accordance with PTM
No. 130. The stockpile will be accepted for use if the total expansion, as determined by PTM No. 130, is less than
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0.50%. Once a stockpile is accepted, do not add to it if it is for Department use. If the stockpile does not meet
expansion requirements, cure the aggregatc stockpile as follows:

»  Rework the stockpile, soaking the aggregate completely with water.

e Keep aggregate in a uniformly moist condition in the stockpile for a period of at least
6 months, Take a sample after this curing period and submit it to the MTD for testing in
accordance with PTM No. 130.

¢  Submit to the engineer, for review and acceptance, the proposed method of constructing and
controlling the stockpile during the cure period.

e The stockpile will be accepted for use if the total expansion is less than 0.50%. If the stockpile
does not meet this requirement, use an additional curing period of 2 months from the time of
dwlnstsampling,beforcmumphngmdteaﬂng.

Aggregate manufactured from steel slag is not acceptable for pipe or structure backfill or in coment
concrete, Steel slag may be used for subbase, selected granular material, shoulders, selected material surfacing, and
in bituminous surface courses, if accepted.

S, Granulated Slag. By-product of an iron-making process. Granulated blast furnace slag is the granular
glassy material formed when molten slag from iron-making is rapidly quenched by immersion in water and contains
not more than 3% total iron reported as Fe;0;. Provide material containing not more than 20% by mass (weight) of
substances that are not granulated slag. Use material with a density of not more than 1300 kg/m’ (80 pounds
per cubic foot) (dry rodded density (unit weight), PTM No. 609), Provide reasonably uniform material having 8
maximum size of 50 mm (2 inches) and not more than 20% passing the 150 pm (No. 100) sieve. This material is
only permitted for use for subbase material (Section 350).

6. Lightweight Aggregate. Acceptable types of lightweight aggregate arc as follows:

& ~-Aggrogate prepared by expanding or sintering products, such as clay, shale, or slate.
Wprepuedbypmusmgmdmwnﬂx,mhupmce,mwwﬁ.

Fumllh lightweight aggregate mung the requirements ofMSH'I‘O M 195 plus the soundness-and
abrasion limits for Type A Aggregate as indicated in Table B. In addition, have the aggregate meet the following
durability requirements. . i

. Aggmgate Absorptmn Factor (PTM No. 526) Max. % 2.5
e  Freeze-Thaw Resistance of Concrete, Decrease of Dynamic Max. % 60
Modulus at 300 Cycles (AASHTO T 161, Procedure B,
except that after 14 days of moist cure, dry the beams 76 mm
x 102 mm x 406 mm at 22 °C £+ 2 °C (3 inches x 4 inches x
16 inches at 72F + 3F) and approximately 50% relative
humidity for 14 days. Then soak the beams in water for
three days prior to starting the freezing and thawing test.)

e Freeze-Thaw Resistance of Aggregate (PTM No. 525) Max. % 25
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TABLE B
COARSE AGGREGATE
Quality Requirements
i Type A Type B Type C

" |_Soundness, Max. % 10 12 20

Abrasion, Max. % 45 45 55

Thin and Elongated Picces, 15 20 s

Max. %

Material Finer Than 75 1. & 10

‘| (No. 200) Sieve, Max. %
Crushed Frngmmﬂ Min. % 7 hid S58% 50

i c"mp“'! ! D“”‘W‘a{g‘;‘ Weight), | 1100(70) | 1100(70) | 1100(70)

Deleterious Shale, Max. % 2 2 10
Clay Lumps, Max. % 0.25 0.25 3
Friable Particles, Max. % 1.0 1.0 4Ty
(excluding shale) ' :
Coal or Coke, Max. % 1 1 5
Glassy Particles, Max. % 4 0r 10*** | 4 or 10*** -
M % 3*.‘** 3“-3‘ 3“#*‘

Absorption, Max. % 30w e J.5unen —
Total of Deleterious Shale, Clay
Lumps, Friable Particles, Coal, or 2 2 15
-Coke Allowed, Max. %

* . See Section 703.2(c)4.

b " See Section 703.2(=)2.

e See Section 703.2(c)10.
b Gravel only. See Section 703.2(a)2.
*+#3+  See Section 703.2(c)11.

7. Recycled Concrete. Salvaged and crushed concrete pavements and concrete highway structures from
nent, municipal, or county projects, for-use as aggregate in subbase only. Other recycled concrete may be
subbase if it can be shown that the concrete was made using materials approved by the Department. Provide
d concrete meeting the requirements of Table B and Table C.

) Production Testing. Provide, and assign to the work, an aggregate technician properly instructed and
to perform all necessary tests on the coarse aggregate, Provide the following equipment for acceptance
and for developing and maintaining a quality control program to assure compliance with specification
ments during production. Document the results of tests made during production and make them available
xquested. Provide a scparate set of sieves for exclusive use by the Department for acceptance testing. Arrange
ring of the remaining equipment between the producer and the Dcpartmcnt. The amount of equipment listed
inimum required. If time or space conflicts arise, or if the Department is not able to have consistent access to
equipment when acceptance testing is to be performed, have the producer provide a separate set of equlpmcnl
qul.rlment, as needed.
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No. Equipment

1 C. A. Mechanical Sieve Shaker with Timer

1 Sample splitter having an even number of equal width chutes, which discharge alternately tc
each side of the splitter. A minimum of 8 total chutes is required. The minimum width of the
individual chutcs is to.be at least 50 percent larger than the largest particles in the sample.
Include two (2) receptacles to hold the samples following splitting. Splitter design should
cnsure that the sample flows smoothly, without restriction or loss of material.

2 Set of Standard Sieves for C. A.

1 Cylindrical Metal Measure (25 L (1 cu. Ft.)) PTM No. 609

1 Balance conforming to the requirements of AASHTO M 231 for the class of general purpose
scale required for the principle sample mass (weight) of the sample being tested — PTM
No. 506.

1 Platform scale conforming to the requirements of AASHTO M 231 for the class of general
purpose scale required for the principle sample mass (weight) of the sample being tested —
PTM No. 616.

1 Oven capable of maintaining a uniform temperature of 110 °C + 5 °C (230F & 9F).

1 Thermometer, ASTME 1.

Have the producer perform routine maintenance and repair of all equipment whether shared or for exclusiv
Department use. Have balances calibrated annually by an independent agency acceptable to the Department. Ove
temperatures will be verified every 120 days using the thermometer supplied as required equipment. Have th
producer keep accurate records of calibration and temperature checks. Ensure that the producer has back-u
equipment available so that no acceptance tests arc missed.

Also, during production, sufficient necessary incidental equipment to conduct and document the specified tes
- except for the soundness test and abrasion test. The soundness test and abrasion test are performed by the produce:
or a laboratory inspected by the AASHTO Materials Reference Laboratory, (AMRL) or other inspection agenc
approved by the MTD at intervals sufficient to ensure the quality of the material. The equipment and tes
documentation will be a condition for source acceptance, source requalification, and listing in Bulletin 14,

Provide the following equipment for exclusive Department use:

No.. © Equipment

| Desk and chair

Electronic calculator with tape

Work table 760 mm x 2100 mm x 760 mm high (2 1/2 feet x 7 feet x 2 1/2 feet high)
4 drawer, fire resistant (D-label) metal file cabinet

Closet or locker for storage

kot

If testing equipment is to be shared, provide a minimum of 14 m* (150 square feet) of office and work space. I
a scparate set of testing equipment is provided for the Department, provide a minimum of 22 m® (240 square feet) 0
ofﬁcemdwﬁwmmmmndmbo&meomlmmews&ngeqmpmhuﬁdeoﬂiumdmrkm
area, as specificd, which is heated/air-conditioned; with on-site access to a water cooler, telephone, fire extinguishe:
and sanitary toilet facilities. :

(¢) Quality Requirements. The following notes are applicable to Table B. ]

1. Soundness. The percentage of mass (weight) loss after five cycles of immersion and drying will bx
determined using a sodium sulfate solution, in accordance with PTM No. 510.

Aggregate failing the test may be accepted if the MTD confirms in writing that the aggregate has beer
demonstrated to have a satisfactory service record, in both pavements and structures.

Acceptable aggregate produced from recycled concrete need not meet soundness requirements sinc:
cementitious material cannot be evaluated with this test.

2. Abrasion. Ihepmemgeofmass(weight)losswmbedctemﬁmdinwcordmw“dthPTMNo.m
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Section 703 - Aggregate

3. Thin and Elongated Particles. Aggregate, tested when directed for the percent
onthe9.5mm(3!8-inch)siwe,hnvinganﬁoyeatorthm5:l between the maximum and min
an imaginary enclosing rectangular prism. When the material retained on the 9.5 mm (3/8-in
less than 5.0% of the total mass (weight) of the test sample, do not determine thin and clongated

4. Material Finer Than the 75 pm (No. 200) Sieve. Determine the loss by washing
PTM No. 100 and as shown on Table D,

Wsmisnmmquiwdfbraggregatepmswdthmnghamwhmicddwcrfm
concrete; however, the aggregate is to be clean and free of any fines which would adversely aff
aggregate with bituminous material.

TABLE D
MATERIAL PASSING THE 75 pm (No. 200) SIEVE —
(Based on Laboratory Sieve Tests, Square Openings)

SECTION SPECIFICATION -~ % MAXIMUM
350 Subbase (No. 2A) 10
350 Subbase (No. OGS) 5
430 Bit. Wear. Crse, FB-2 2
431 Bit. Bind. Crse. FB-2 2
439 Bit. Wear. Crse. FB-1 2
440 Bit. Bind. Crse. FB-1 2
441 Bit. Bind. Crse. CP-2 2.0
450 Bit, Bind. Crse. DP-1 2.0
470 Bit. Seal Coat 1.0
471 Bit. Seal Coat w/Precoat. Aggr, 2.0
480 Bit. Surf, Treatment 1.0
704 Cement Concrete 1
— All other uses 2

S, Crushed Fragments, PTM No. 621
6." Compact Density. PTM No. 609, for slag.

7. Deleterious Shale, The percentage of mass (weight) by four cycles of wetting
determined in accordance with PTM No. 519, Confirmation will be made by the MTD, using petx

8. Friable Particles. PTM No. 620, by percentage of mass (weight).

9. Coal or Coke. Determine the percentage of mass (weight) by visual ident
separation, Conﬁrmaﬁonwiﬂbemdebythem,usingpcmgmphicamlyﬁs,whmmqtﬁm

10. Glassy Particles. Determine the percentage of mass (weight) by visual iden
separation. Piwaofﬂagconminingmnthmso%glasswiubccomidmdglmyparﬁclu.w
be considered glassy particles, The maximum allowable amount for use is 4% in cement concrete
uses; however, coarse aggregate containing glassy particles consisting of waste glass will not be I
cement concrete or bituminous wearing courses.

11. Metallic Iron. Content will be determined by the MTD, using petrographic analy
Pieces of slag containing metallic iron will be considered metallic iron. When aggregate with
in bituminous mixtures or subbase, this requirement is waived.

12. Clay Luli:ps. Determine the percentage of mass by visual identification an
Confirmation will be made by the MTD, using petrographic analysis, when required.

(d) Testing And Acceptance. Section 703 .5(b)
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703.3 SELECT . GRANULAR MATERIAL (2RC)—

(a) General. Select granular material, consisting of durable bank or crushed gravel, stone, or slag, mixed or
blended with suitable filler materials to provide a uniform mixture. Obtain or produce from accepted sources.
Stockpile, sample, and test material before it is used, to ensure reasonable uniformity and acceptability. Use material
free from vegetable or organic matter, lumps, or an excessive quantity of clay or other objectionable or foreign
substances, and not more than 10% of deleterious shale by mass (weight).

.. (b) Gradation. Conforming to the following gradation, determined in accordance with PTM No. 619-
*  Passing 50 mm (2-inch) gieve—100%
: u'.o ‘+..Passing 4.75 n'url(No. 4) sieve—15 to 60%

e  Passing 150 pum (No. 100) sieve—0 to 30%

S

703.4 ANTI-SKID MATERIAL—

(a) General. Furnish material, from a supplier listed in Bulletin 14, meeting the gradation of Table E for use
on ice or snow-covered pavement surfaces. Only material not containing substances such as metal or glass,
substances which may be harmful to automotive equipment and vehicles, and material reasonably free of deleterious
substances or foreign materials, will be acceptable, Deleterious substances or foreign materials include, but are not
limited to, dirt, shale, slate, incinerated bituminous coal mine waste, and as listed in Section 703.2(a), Table B,

Type C.
; (b) Description.

1. Types 1 and 1A. Cinders, coke, crushed coal boiler bottom ash, or a combination of these. Bottom
ash is residue of molten ash obtained from coal-burning boilers.

1.a Fumish bottom ash baving no pyritic material or mill rejects commingled, mixed, or combined
with it.
1.b Furnish Type 1 or 1A anti-skid material meeting following requirements:

*  An air-dry loose density (weight) of ot less than 560 kg/m’ (35 pounds per cubic foot),
as determined in accordance with PTM No. 609, Section 7;

*  Type 1, baving a density (unit weight) of 1220 kg/m’ (76 pounds per cubic foot) or less,
¢ . or Type 1A, having a density (unit weight) of more than 1220 kg/m® (76 pounds per
cubic foot);

*  Crushed brick, crushed stone, blast furnace slag, steel slag, or gravel may be present in

. ‘amounts not exceeding a total of 3% by mass (weight), of total dry mass (weight) of the

sample, as determined by the mass (weight) of this material retained on the 12.5 mm
(1/2-inch) sieve;

*  Unburned or partially burned coal or coke may be present in amounts not exceeding 7%
by mass (weight), of total dry mass (weight) of the sample, as determined by the mass
(weight) of this material retained on the 9.5 mm (3/8-inch) sieve, except unburned coal,
partially burned coal, or coine_ may not be present in bottom ash.
2..Type 2.. Crushed stone, crushed gravel, or crushed slag, meeting the following requirements:

-®  Not exceeding 1680 kg/m’ (105 pounds per cubic foot);
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Los Angeles Abrasion loss, not exceeding 55% by mass (weight), as determined in accordance
with AASHTO T 96, Gradation D; and

Whenmshed-grawlis furnished, not less than 85% of the fragments retained on the 2.36 mm
(No. B) sieve are required to be crushed, one face, as determined in accordance with PTM
No. 621,

Total of individual anti-skid particles containing metallic iron not to exceed 1.0% by mass
(weight) of material, as determined by the mass (weight) of particles retained on the 4. "."5 mm
(No. 4) sieve and by the total dry mass (weight) of the sample.

3. Types 3, 3A, and 3B. Total of individual anti-skid particles containing metallic iron not to exceed
1.0% by mass (weight) of material, as determined by the mass (weight) of particles retained on the 4.75 mm (No. 4)
sieve and by the total dry mass (weight) of the sample.

4. Type 4. Bumed anthracite coal mine refuse, with a Los Angeles Abrasion loss not exceeding 55% by
mass (weight), as determined in accordance with AASHTO T 96.

5. Type 68. Crushed stone, crushed gravel, or crushed slag meeting the following requirements:

Not exceeding 1680 kg/m® (105 pounds per cubic foot);

Los Angeles Abrasion loss not exceeding 55% by mass (weight) as determined in accordance
with AASHTO T 96, Gradation D; and

‘When crushed gravel is furnished, not less than 60% of the fragments retained on the 4.75 mm
(No. 4) sieve are required to be crushed, one face, as determined in accordance with PTM
No. 621,

Total of individual anti-skid particles containing metallic iron not to exceed 1.0% by mass

., (weight) of material, as determined by the mass (weight) of particles retained on the 4,75 mm
(No. 4) sieve and by the total dry mass (weight) of the sample.

(c) Gradations. Conforming to the gradation of Table E, as determined in accordance with PTM No. 624.

TABLEE
ANTI-SKID GRADATION
Mazximum Percent Passing Sieve

Anti-Skid |31.5 mm|19.0 mm(12.5 mm| 9.5 mm [4.75 mm| 2.36 mm [300 pm| 150 pm | 75 pm

Type. |(11/4™)] (3/4") | (1/22") | (3/8") | (No.4) | (No.8) |(Na.50)(Ne.100)|(No. 200)
Type 1 100 70 18
Type 1A 100 | 90-100 55 18
Type 2 100 | 95-100 30 3
Type 3 100 85 3
Type 3A 100 55 3 :

3B 100 | 85-100 | 55 5 4*

Type 4 100 [ 95-100 30 8
Type 65 100 [ 35-85 55 8 5*
*As determined by PTM No. 100.

d Tuﬂng. Tmmmd&rmmwm:whmﬁipphgmnepmumkpﬂu&mmin
accordance with PTM No. 513. Have the results verified by a Department representative. A minimum of two tests
per day is required. When conditions exist which would cause a change in moisture content, additional tests are
required. Document tests at the end of delivery quantity at the end of the day and determine the average moisture
content. An adjustment of the delivery quantity will be required, based on the average moisture content. The percent
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of moisture will be deducted from the aggregate quantity shipped, and payment will be based on the calculated oven
dry mass (weight).

703.5 ACCEPTANCE OF CONSTRUCTION AGGREGATES—

(a) General. The following describes the certification acceptance of construction aggregates. Accept
AASHTO No. 1 Coarse Aggregate in accordance with Section 850.2(a)!.

(b) Testing And Acceptance. Certify each day's shipment of aggregate in accordance with Section
106.03(b)3.

1. Quality Control. %ction 106.03@)2 and as follows:

®  Submit for annual review a quality control plan meeting the minimum Department
requirements for aggregate suppliers.

*  Establish and positively identify aggregate stockpiles which have been tested in accordance
- with the approved quality control plan and meet Department Specifications. Material may be
added to or shipped from stockpiles at the producer’s discretion.

- 2. Source Verification Samples. Obtain a verification sample (p=3) under the direction and supervision
of the Engineer,. from each stockpile to be tested. Obtain the sample from the stockpile in accordance with PTM
No. 607 or from a mini-stockpile. When the mini-stockpile method is chosen, obtain the sample in accordance with
the following procedure: . - ;

« At the direction of the Engincer, have the loader operator place approximately 10 tonnes
(10 tons) of aggregate into a mini-stockpile on & suitable surface, and use the loader to strike
off the top of the mini-stockpile.

o At the direction of the Engineer, obtain sufficient material from random locations on the mini-
stockpile using a square faced shovel to do the necessary sampling.

- Immediately deliver the sample to the Engincer for testing using equipment provided as specified in
Sections 703.1(b) and 703.2(b). All three increments will be tested for compliance with Section 703, Tables A, B,
C, and D, as applicable. Usc material under certification when test results verify the material meets specifications.

.. .. Test values not meeting specifications will be evaluated in accordance with Section 106.03(a)3 to
determine. the percent within limits (PWL). When results indicate a PWL for the material of less than 90, the
stockpile will be rejected.

Increase quality control testing in accordance with the reviewed quality control plan. Construct another
stockpile of the aggregate to be tested consisting of 300 tonnes (300 tons) to 500 tonnes (500 tons) of material or the
remainder of the quantity identified for Department projects, whichever is less.

When the material from the new stockpile meets specifications, material will be accepted under
certification as specified.

.. 3. Project Vnriﬁcaﬂon Samples. Under the direction and supervision of the Inspector, obtain a
verification sample(s) (n=3) at the point of placement (loose aggregate sample immediately prior to compaction), for
each type of aggregate, in accordance with Table F;
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TABLE F

AGGREGATE QUANTITIES NUMBER OF SAMPLES (n=3)
500 tonnes (500 tons) or more, but less than | 1
2000 tonnes (2,000 tons)
2000 tonnes (2,000 tons) or more, but less than 2
10 000 tonnes (10,000 tons)
10 000 tonnes (10,000 tons) or more, up to 25 3
000 tonnes (25,000 tons) i
Each additional increment of 25 000 tonnes
(25,000 tons)

Each sample (n=3) will represent one day’s placement. The Inspector will select sample locations in
accordance with PTM No. 1, 4 .

meudiaxelydcl.iml.heumple(s)wthemnslmtmderthedi:wﬁwmdmpmisionoftheluspecm.
Thesample(s)wi]lbemulatd:epwducm'loeeﬁouorthcprojectsitensingequipmentprwideduspociﬁedh
Sections 703.1(b) and 703.2(b). All three incremenis will be tested: for compliance with Section 703, Tables C, and
D, plus the Crushed Fragments Test of Table B when applicable. Material will continue to be accepted under
certification when test results verify that the material meets specifications, ;

Test values not meeting specifications will be evaluated in accordance with Section 106.03(a)3 to
determine the percent within limits PWL., The results will be averaged to determine the PWL of the material. When
resu.luindimelPWLftlrﬂwmalcrilloflmthnn%,immodine}yobﬂinmaddiﬁomlvaiﬁuﬁonumple(n*ﬂat
thcprojectﬁwundwthcdinﬁonandsupwvisionofﬂmhspoﬂm,&omthenmISmeu(lsoms). T

Discontinue all operations using that type of aggregate until the results of the second verification sample
are evaluated. Whmreuﬂuindicat:aPWLonmeum,mmeopmﬁomuﬁngthcawwhichhubm
evaluated. Whmdle-mulnindiwcaPWLofleuthmm.acoeplancctesﬁngmﬂll-hepmformedatthepnhnof
placement in accordance with the following procedure: ;

. vaideasepumﬁeldhbommry,meﬁingtherequkmmsofSacﬁonﬁw.a:maddiﬁom
expense to the Department, Do not resume operations using the material until the field
-~ laboratory is in place at the project site.

. Undcrﬂndirectionundmpe:ﬁsionofﬂ;elnspector,obtninmaceepmneesample{n-S)atdw
E pohlofphmmnmﬂooua;yemenmpleinmedimlyp«iwwmmpmﬁm}fwmhdm
placement, The Inspector will select sample locations in accordance with PTM No. 1.
Imedimlyklnq)mtd:emmplcﬁomnmplﬁ]gpoimwhwﬁngﬁwmdﬂﬂmdirwﬁmmd
mp«ﬂ;imofthehspm‘A]lthmessmpkinmmmwmmmwdformmpﬁmewﬂh
Section 703.2(c), Tables C, and D. ‘

¢ Project acceptance testing will continue until IOmnsemxdwday‘sphcemenWaremqmd
with no rejected material. TheConu'actorwiIlhechargedﬂOOperday,foremhdaythe
Immidisphcod,forprojeeuccqmncemﬁngperformedbythew

»  Test values not meeting specifications will be evaluated in accordance with Section 106,03(a)3
hdetmuinetthWLWhmmulumdicmaPWLforﬂwmmidoflmthmm,ﬂ:e
m:ﬂalwillbemovedmdrcplacedatnoaddiﬁonﬂmﬂloﬂmDepm

4. Quality Assurance Samples. BOC&M quality assurance samples (n=3) may be taken at the source
of supply or at the point of placement on the project. Submit samples to the MTD for testing. When results for any
rypeofma.t«ia.lindicauapwcem“ﬁthinlimitsPWLoflmthan%,tthisﬁotwﬁllixmmdiatelyobuinan
additional verification sample (n=3) at the appropriate site (project or source). All three sample increments will be
tenedateithctthepmdmu'llouﬁonorntthmjectsitemdPWLdetunﬂnedforthnmatﬂial.Whenmﬂu
indicate a PWL for the material of less than 90, the actions prescribed in Section 703.5(b)2 and Section 703.5(b)3,
will apply. i
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(¢) Weighing Responsibilities. Be completely responsible for the preparation of accurate weight slips,
certifications attesting to the accuracy of the weights recorded, and assuring conformance with Section 107.23(b),
including the payment of liquidated damages as specified. Designate a licensed weigh person(s) to act as your
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