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7031 FINE AGGREGATE— . ' MSDoclD 2079197

'
B

(a) General, Fine ag,gregatc is natural or- manufas,tured sand consisting of hard durable. and uncoated inért
particles reasonably free from clay, silt, vegetation, and other deleterious substances such as rcactive chert, gypsum,iron
sulfide, amorphous silica, and ‘hydrated iron oxide. Substances that are present in amounts large enough to cause
inconsistent. performance in the properties of bituminous concrete or plastic or hardened Portland cemcnt concrete are
considered deleterious.. -Spent foundry sand may be used as finc:aggregate in asphalt.concrete and flowable fill.

‘Obtain fine aggregate’ with physnml propemes confonnms, to Table A from a source Ilsted in Bullctin_14 or
approvcd by the MTD ’ .
; . . L S

. 1. Natural Sand Natural sand is fine aggregate resulting from glaclal or water action. Fine’ agg,regate

produced snnultaneously -with gravel coarse-aggregate may contain crushed particles.. - .

. 2 Manufactured Sand. Manufactured sand is ﬁne aggrcgate from the controlled meuhamcal breakdown of
_ tock, air-cooled blast furnace slag, or air-cooled stecl slag into sound, approximately cubical particles. The Departiment
will accept manufactured sand-only if it is the- primary product of the crushing operation and sized by-a sand.classificr.
However, for fine aggregate used in bituminous concrete mixtures,a sand classifier is not required.

Finc aggregate manufactured from liniestone may-not be used in-concrete wearing surfaces.

. Fine aggregate manufactured from steel slag may.notbe used in.cement concrete.or mortar mixtures. Sted slaz _
finc aggrogate may only be -used in biturninous wearing courses ‘with the approvalof the: MTD; however, do not usc stecl-
slag fine:aggregate in conjunction with steel slag coarse aggregate. Provide:steel slag finc abgregate that is umform in
density and quality. Cme steel. slag fine aggregatc. accordmg to the followmg proccdure: .

S f

o . Afterg ;,radauon preparauon placcsteel slaz, s fine aggregatu, whether reclaimed from an old stockpile
"~ orprocessed directly from the:steel- -makiing process, in:a.controlled stockpile. Completély soak the
- steclslag: finc aggregate with water before or during stockpiling.- ‘Submit the method of Lonstruum;, ‘
and controllmg the stockpile to:the- Reprcsentatlve for revicw.

¢ Maintain the stockpx lcina umfonn moist condition for 4 period of not less than 6 wionths. After the
wikiimum cure period, the Representative will sample and test the stockpile: for expansive
ch'\raclu istics according to PTM No. 130. The Represenlatwe will approve the. stockpnl; for use if

; the average total volumetric cxpansion according to PTM No, | 30 is less-than 0.50%

o If th«. stockpile fails expansion criteriofi, continue curing the 'stockpile for a mlmmum of
-2 additional months. The Representative w1l| resamplc and retest the slockpllc after the: rcqu:red
addmonal cure pcnod :

" The MTD will waluatc tlu, qunhty of fine: au,rc;,atcs by conducting petrographic analysns accordlm, to ’\9TV| :
C295 and other tcsts neccssaty to demonstrate that required construction of acccptable durability can be: ach:wed

(b) Production Testing. o - S ;,. » :

I.- Personncland Equnpmcnt. Provnd;. and assign to the work-a PENNDOT Cenrtified Az,g,re;,atc chhmcmn
who will test fine agg,regm«. at the source according to the requnrements listed in Bulletin 14.
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" Provide the following equipment for acceptance testing and for developing and maintaining a QC progranito -

ensure compliance with spcciﬁcation,1'equiremems during production:
! .

" . No. Equlpmen(
1 " Fine aggregate mechanical sieve shaker with nmer ,
| . Sample splitter having an even number of equal width chutes that discharge altematelv lo

each side of the splitter. A m\mmum of twelve total chutes is requlred The minimum width of
the individual chutes is to be at least 50% larger than the largest particles:in the sample and
-+ the maximum, width of the individual chutes is to be 20 mm (3/4-inch). Inclide two
receptacles to hold the samples following splitting. Splitter design must allow samples toflow
. smoothly without restriction'or loss of material.. . o S
- Set of standard sieves for fine aggregaté.. - ’ : L

[ Balance conforming to the requirements of AASHTO'M 23 | for the:class of. general purpose:
" scaleréquired for the principal sample mass (weight) of the sample being tested, H\J_Ng
616.
1 _.Oven capable of mamtammg a umfonn temperaturc of 1 10 °Cx5°C (230F £ 9F)
1 . Thermometer, ASTME1. .

Provide a separatc set of sieves for exclusive use by the Department for acceptance testing. The remaining

equipment is to be shared by the producer.and the Department. If time or space conflicts arise, or if the Department does
not have consistent access-to- shared equipment when acceptance: testmg is to be’ perfonned provide a-separate set of
equipment for the Department. Perform routine maintenance-and-repair atl equipment whether shared or for excluswc
. Department use. Have balances. calibrated annually by an independent agency acceptabie.to the Department. ‘Verify oven
temperatures every. 120 days using the thermometer required above. Maintain accurate records of calibration and
temperature checks. Ensure:that the producer hds back-up:; equipment.available so that'no: acceptance tests are missed.
Provnde the followmg ofncc equnpmcm for exclusive Depanment use:

'No.. . Equipment o .
Desk and chair :
‘Electronic calculator with tape.
Work:table 760 mim x 2100 mm x-760 mm hrgh (2 172 feet by 7 feet by 2 172 feet high)

. Four-drawer, fire resistant (D-labely metal file cabmet
Closet or locker for storage

— ot —

§ <
1

Iftesting equnpment istobe shared, provide a minimumof 14 m? (1 S0 square feet) of ofﬁce and waorkspace. If.
a separate set of testing equipment is provided forthe Department provide a minimum of 22. m? (240 square feet) of

office and workspace to accommodate both the office and the testing equipment. The offi ice-and: workspace area provlded .

shall be heated/air-conditioncd and have on-sitc access to.a water' Looler telephone, fire extmgulsher and samtary toilet
facrht)es . o : .

2, Testing and Documcntauon. Durmg producuon, prowde the necessary incidental equ:pmem to. condnct
and document the specified tests.

“Perform strength ratio and soundness tests at. mtewals sufﬁcxent to ensure the quality of the material. The
strength ratio.and soundness tests may be perforined by the producer; a laboratory accredited by the AASHTO Materials
~ Reference Laboratory (AMRLY), or other inspection agency approved by the MTD.-

Document the results of tests made during production and make them available to the Depanment upon -

request. The equipment-and test result documcntanon is.a condition: for source acceptance, surce requahﬁcatlon ‘and
listing in Bulletin 14,

() Gradihg and Quality: Requirements:

1. Gradation. Table A lists the extreme.limits for determining the suitability of supply sources.

Control the grading of Type A Fine Aggregate so that the finencss -modulus of at least nine out of ten
consecutivetest samples from a single source.delivered to a. pro;cct or-plant varies less than £ 0.20 from the average
fineness modulus of the consecutive test samplcs Determine the: fineness modulus aucordmg to !\4 No. 501,

' 703-2
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FOr blmlnlnous mt)\turcs T L - .

o If drrceted vary thc uadatrons wrthm the llmlts llsted in Table A.
o  Ablend of fine ag;,regates may! be used if the proposed gadauon lmnts for blendmg are: approved
, -by the District: Execuuve in wrmng, Coe .
0 C e Iffilleris: required, provnde f ne aggregate confonmng to'the:gradation of Table A and use ceiment, '
o ..cement dust, fly ash or fines from the, crushmg of stone, gravel or slag that are. reasonably free of
; © clay. o -'_ : : . _

2 Matenal Finer than the 75 pm (No 200) S:eve Determme the loss by washmg accordmg to PTM No lOO

= 3, Minimum Strength Ratlo AASHTO T 21, 1f color No. § or darker results, determme the mlmmum
:w strength ratio according to AASHTO T 71 : .

L
1

4. Soundness Test Dctenmne the pcrcemage of mass (werght) loss after five cyoles of 1mmersron and drymz .
usmg a sodium sulfate solutron aecordm;, 1o PTM Ng 510, . .

.
-1

R T TABLE A A R B
' : . Fine Aggregate . o :
Gira,iling’ian'_d;Qu‘alitijequl‘r_ﬂer]ilent’s -

!

- o o Cemént: |~ Bituminous Concreéte | i
' . * - .| Concreté |- ~ Sand )| Mortar
o | Samd - _TypeB: .| Sand
- SieveSize © . | TypeA. | #1 |- #2 | -#3 | Filler | TypeC
"9.5mm (3/8-inch) - | 100 " 100 — | 100 ] = | —
4.75mm (No:d) | 95.100. 1 95-100 | 100._| 80-100.| . 100 |
> 2.36 mun (No. 8)- |__70-100°. | 70-100 95-100 | 65-100 | — | 95-100'"
- 118 mm (No.16) . [ 45-85. ' 40-80- | 85:100.] 40-80 .| = N
‘[ 600 pwm (No. 30) | 25-65, <} 20-65 | 6590 | 20:65 | 100 = —
1300 gm (Na. 50y |~ 10-30 7-40 | 30-60 | '7-40: | '95-100 | - —
150 w (No. 100). - 0-10 [ 220 [ 5-25 | 2200 | 90-100 0-25
75 um.(No. 200) M — 010 | 0-5 :0-10_ .| . 70=100 0-10
', | Material Finer Than 75 | ~ B N T
| pmi(N0.200)Sieve -{ 3 4 — L o—= ) = | —= | —.
Max. PercentPassing. | I 1o b ‘
. Strength Ratio 17 aev \ , ;
Min. Percent 95 ) Lo T s - 9. .
‘Soundness Test e e < |- T .
.| Max! Loss Percent oo B Sl R I 1o o
‘Fineness Modulus .~ | 2:30-3.05 | — | — — = . 1625

: 703 2 ‘COARSE AGGREGATE— e ‘ S
(n) General Conrse aggregate consists of hard, tough, durable and. uncoated inert: parucles reasonablv frec from
clay, silt, vegetation.and other deletcnous substances such.as reactive chert, gypsum, iron sulfide. amorphous silica, and
hydmted jron oxide: Substances: that are presént in amounts Jarge enotigh to cause” inconsistent performance ‘in the - '
. ‘properties of bituminous concrete.or plastic or hardened Portland cement concrete-are considered deleterious.
- The MTDwill: evaluate the quality of coarse: aggregates by conductmg petrographlc analysis accordmg to. AST\l ¢
295 and other tests nccessary to demonstrate that requlred construction of acceptable durabrlrty can be achleved '
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o Fumrsh coarse- aggr egatc'crushed and prepared from otie of the materrals descnbed below with physrcal propemes'
conformmg fo. Tables B, C and D. Obtatn coarse: aggregate from a source. lrsted in’ gullctrn ‘orapprov ed by the MTD:
before use. . {

v

} 2. Gravel -Durable gravel; particles. For. use in cement. concrete wash thoroughly during. produt.tron Foruse.in
heavy duty bituminous base-courses, heavy duty binder courses, and all bituminous wearing courses, a fiinimwn of 85%
. crushed particles- with at-least two faces resulting from fracture is’ requrred For'use as No. OGS, a. minimum of 75%
crushed particles with' at least three facesiresulting from fracture isrequired. Forall Type. A use, the maximuin allowable
absorptron determined according to AASHTO T 85 is 3.0%; however, this restrrctron does not apply to‘dredged river -
gravel used.in’Portland cement concrete: Foral, Type B use, the maxtmum allowable absorption detenmned accordmg to -
AASHTO T 85:is 3.5%. . :

3 Blast Furnace Slag By- product of a prg—rron makmg process Tough hard, and-durable: pieces of aif-cooled
-blast fumace slag. Blast furnace slag is excluded from the abrasion requirements. The densrty (umt wetght) -of blast
" fiifnace slag cannot be less than 1 l20 kg/m’® (70 pounds per cubtc foot) . - o o
‘ 4 Steel. Slag By product.ofia:steel making process, Tough 'hard, and durable pteces of steel slag reasonably
‘uniform in"density and quality. After crushmg, grading; and forming a stockpile, take a.sample from the stockpile and , -
submit it to the MTD for testifig, of “expansive charactenstrcs The.MTD will accept the stockpile for use if the total - !
. expansion determined.accordingto PTM No. 130 isless than 0. 50% Oricea stockprle is accepted,donotadd toiit if it is
for Departmt,nt use. lf the stockprle fails expansion. requtrements cure. the aggregate stockpile as follows

N v

w~ : \
'

° Rework the- stockplle and. soak the aggregate completely with water.

Tf » _ -e.. Submit the proposed’ method of constructmg and controllmg the stockprle durmg> the cure’ perrodu
for review and acceptance :

o.f Maintain the aggregate ina uniformly. moist condmon in, the stockprlt. for a: perrod of at least
6 months Take a samplc aftef this curmg perrod and submtt tt to the MTD for testmg according to

e ' The Representatrve will accept the: stockprle for use ifthe total. expansron is less than 0.50%. lf the ¢
stockpile still fails.the géxpansion Jéquirement, contmue curing for at least 2 acldrtronal months'
before resamplmg and retesting. . - ) . ‘ .

. Aggregate manufactured from steel slag is not acceptable for pipe or structure backfil or in: cement concrete.
Steel slag may be-used for: subbase, selected granular material, shoulders selectcd materral surfacmg, andi m brtummous
surface courses

5. Granulated Slag. By -product of an' tron making process. Granulated blast furnace slag is: the granular
glassy ‘material formed when molten slag from rron-makmg israpidly quenched by immersion in water and containsnot
more than 3% total iron -reported-as-Fe;0;. Provide fatéfial containing not’ ‘more: than 20% by mass (weight) of
substances that are not granulated slag. Use materral with a dry rodded density (unit weight) determined aceordmg to
AASHTO T 19 of not inofcthan 1300 kg/m® (80 potinds pet cubic foot). Provide:uniform material having:a maximum
size.of'SO mm (2 inches) and not more than 20% passing the 150 pm (No 100) sieve. Granulated slag may: only be used .
for subbase matenal as specrﬁed in, Sectron 350. .

6. Lrghtwelght Aggregate Acceptable types of hghtwelght aggregate areas follows

¢ .Aggregate prcpared by expandmg or. srntermg products such :as clay, shale .or slate

\,

0 e Aggregate prcpared by processmg natural materials suchas: pumrce, SCOria, ortuff.

- Change'No. 4
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A aggrex.ate as. speuf' ied in Table B and the following durability requnrements

.| Coke Allowed, Max. % ..

Aggrez,atc Absorpuon Factor (PTM- -No. 5'76) Max %
_ Freeze-Thaw Resistance of Concréte, Decréase of Dynainic Max. %
Modulus at 300 Cycles (AASHTO T 161, Procedure B, except
that afler 14 days.of moist cure, dry the beams 76 mm.x 102
mm x 406 mm at 22 °C 4 2 °C (3 inches by 4 inches by 16
inches at 72F & 3F) and approximately 50% relative:humidity
for 14 days. Then soak the beams in water for 3 days before
vstzmmg the freezing and thawing test.)
Frecze-Thaw Resnstance of A_ggregate (PTM‘Not,SZS) ' Max. %
{ ' TABLEB
Coarsc Aggrcgate
Quality thuiremcnts ) -

‘ } ‘ Tlpc,A Type B - Type C .
Soundness, Max. % 100~ 12 .20
Abrasion, Max. % . 45*euts [ 45wdksn | Soaears
Thin and Elon@,atcd Pleces, _

Max. % - 15 20 . _

- Material Finer Than 75 pm B " . ‘ ld
(No. 200) Sieve, Max. % -

Crushed Fragments, Min. % S5*# -55%% '50
Compact Dcnslty (Unit’ Wcl;,ht) ] S | :

- Min. kp/my’ (Ibs./cu. fl 1100 (70), 1100(70). 1100.(70)
Deletcrious Shale, Max. ¥ 2 L2 10

' Clay Luinps, Max. % 0.25 025 .3

| Eriable Particles, Max. % 0 10 _
< | (excludin shale) T -
" | Coal or Coke, Max. % 1 1 5

1 Glassy Particles, Max. % 4or 10*** |- 4or 10*** —

- Iron, Max. %’ Jurwdr [ Frws, Jrrkaw
Absorption, Max. % 3 0%%%r | 3 5%%Re -—
Total of Deleterious Shale, Clay |- - o ’

Lumps, Friable Particles, Coal, or 2 2

Is .

*
T 4% See Scction 703.2(x)2.
**+ ' See Scction 703.2(c)10. '
**¥*  Gravelonly. Sce'S u.llgn 703, 2(;\)"
RAiLIL]

**%¥+x' Blast Fumace Slag 3 excluded. See Scction 703.2

7. Rc.cych,d Comrctc Salvag,cd and crushed concrete pavemcnts and concrete hlghway structures’ from '

Sce Scetion 703.21‘c)4. .

Sec Section 703.2(¢) L.

703.2(a)
Fumlsh lightweight af,grcgate confomung to AASHTO M-195, the soundness and abrasnon limits for Typu

.25

60 -

25

Department county, ormunicipal projects for use as aggregate in'subbasc.only. Other recyclcd concrete inay be.used in
'subbase if the concrete was made using materials approved by the Depanment Provide. n.cycled concrete conforming to
Table B and Table C. o -

703 -5

- Change No. 4

L

AR302449



703:2(b)

(b) Production Teslmg

-

1. Pcrsonnel and Equnpmem Provxde and assngn to-the work aPENNDOT Certified Aggregate Techmcran
who will test coarse aggregate at the source according to the. requirements listed in Bulletin 14

Provide the.following equipment for.acceptance testing and for developing and mamtammb aQC program o

ensure comphance with specification requiréments during producuon

¢ No, Equipmcnt :
B Coarse aggregate mechamcal sieve shaker with timer
I _ Sample splitter having an even number of equal width chutes that dlscharge alternately to |

each side of the sphtter ‘A minimum of eight total chutes is required. The minimum width of
the individual chutes is to be at least 50% larger than the largest jparticles in ‘the sample.

Include two receptacles to.hold the samples following splitting. Splitter desrgn must allow

samples to flow smoothly without restriction or loss of matenal

o2 * Set of standard sieves for coarse aggregate.-
1 * Cylindrical metal:heasure (25 L (1 cubic foot)) AASHTO T 19
1 ' - Balance.conforming to the requirements of AASHTO M 231 for the class of. general puipose
, scale required for (he prmcrple sample mass. (welght) of the, sample being tested, AASHTO'T
. 85, -
1 Platform scale conformmg to'the: reqmrements of AASHTO M 23] for the class of general
' purposé scale required for the prmcrple sample mass (weight)-of. the sample bcmg tested.
) ) PTM No. 616.
1 Oven capable of mamtammg, a umform temperature of 110°C+ 5 °C. (230F 3 9F) :
| Thermometer AS]:VI E1l . .

" Provide a.scparate set of sieves for e'xclusrve use by the Department for: acceptance testing. Theirefnaining
equipmentiis to be shared by the producer and the Department. If time or space conflicts arise, orif the Department does
not have consistent‘access to shared equipment when acceptance: testmg is to be perfonned provide a separate set.of
equipment for the Department. Perform routine maintenance and repair of all equipment whether shared or for exclusive
Department usc. Have balances calibrated annually by.an independent agency acceptable to the Department. Verify oven |
temperatures every 120 days using the thermometer required above, ‘Maintain accurate records of calibration and
" temperature checks. Ensure that the’ producer has back-up equipment: available so'that no acceptance tests-are mlssed ’
Provide the following office equlpment for exclusive Department use:

No. " Equipment
r Desk and chair-
" . Electrohic.calculator with lape
Work table 760 mm x 2100 fun x 760 mm hlgh 2 1/2 feet by 7 fect by 2 1/2 feet hlgh)
4- drawer, fire resistant (D-label) metal file: cabinet’ '

“Closet.or locker for storage - o Ty

Iftesting eqmpmem is'to be shared, provxde & minimun ofi4m ( 150. square feet) of ofﬁce and workspace. If’
a separate set of testing cquipment is-provided for the Departiment, provide a minimum of 22-m’ (240 square feet) of
 office and workspace to accommodate: bothithe office and the testing equipment. The office and workspace area prov rded
- shall be heated/air-conditioned and have on-site access to a water cooler; telephonc, f ire: extmgtusher and samtary toitet
R fau]mes i
. 2. Testing' and Documcntatlon. During producuon provrde the necessary incidental equipment to conduct
- ‘and document the specified tests. ]
" Perform soundness and ‘abrasion tests at mtervals sufficient to ensure- the quahty of the material. The
soundness -and abrasion tests ‘may be perfonned by the producer, a laboratory accredited by the AMRL .or other’
inspection agency approved by the MTD,
Document the ‘results of tests made: durmg, producnon and make. them avallable to the Department upon
request. The equipment and test result documentahon is a condition for source acceptance, source requalification, and
hstmg in Bu]letm 14. : :

. 703-6
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" 703.2(c) _‘ - . : . 703.2(c)
g (¢) Quality Requxremcnts. The. followmg notes are apphcable to Table B. e
1. Soundness. Dctennme the percemage of mass (wel ght) loss aﬂer ﬂve ¢ycles.of immersion and drymg using "~
a sodium ‘sulfate solution accordmz, to PTM No. 510. The MTD may accept aggregate falhng the test if it can be
~demonstratediin wrifing that the aggregate has a satisfactory service record in both pavements and structurés. Acceptable

aggr«.g,ate produced from recycled concrete need not conform to:soundness requlrements since cementitious material
cannot be evaluated with this test.

2. Abrasion. Detenmne the pcrcentngc -of mass- (weight) loss accordmg to AASHTO T 96

3. Thin and Elongated Particles. When dlrected determine the percentage of pamcles retained onthe 9 5mm
(3/8—mch) sieve that have aratio greater than1:5(5:1) between the maximum and minimum dimensions of an imaginary
) enclosing rectangular prism. If the material retaified on the'9.5.mm (3/8-irich) sieve ¢onstitutes lessithan 5.0%.of the total
PR mass (wcl ght) of the test sample. do not determine, the percentage.of thin and elongated partlcles )

. - B & y
. o !

!

'
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TABLE C
Slzc and Grading Reguircments for Coarse Aggrcgates
(Based on Laboratory Sieve Tests, Sqaare Opgnlngs) .

] Total Percent Passing ] s R
| AASHTO | 100 mm {90 mm | 63 mm |50 mm|37.5m |25:0 mm|19.0 mm |12.5.mm|9.5 mm [4.75 mm|2.36 wm|1.18 inm| 150 pm | 7SE™
| Number /| (") |@G129j212%)| @) [Q12M| Q) | (4™ | (12" | (38" | (No.4) | (No.8) (No. 16) | (No. 100) (N;;.iﬂO)
1 100. | 90-100 | 25-60 015 0-5 ’
3 | ] 100 |90-100{ 3570 | 0-15 | 0:5 B |
467 S © ] 100 | 954100 |- $35-70 1030 [ 0-5
s 4 | 100 |90-100 | 2055 | o010 | 05 _ ]
st v L b -] 100 | 95-100 25-60 S p o010 | oS -
R SR 1 : | 100 {90100 . t2055| 010 | 05 [ |
o 7 L ] . 100 .| 90-100 | 40-70 | 0-15 | 05 _
' o ' , R 100 |85-100| 10-30 | 0-10 | 0-5
10" T 1T T . - ' ' 100 | 85100 | . 10-30
2A% ‘ -~ | 100 ] | 52-100 | 3670 | 24-50 | 16-38* | 1030 |
0GS** oo : 100 o 52100 | . 13665 840 | . | 012 -

“* Applies only:for biﬁlminmm ixtures.
** PENNDOT Number . - .
#%% For 75 um (No. 200), sce Table D

~ Note A: A combination of No 7 and No. 5 may be subsmuted for No 57. provided that not more than 50% or lcss than 30%.of'the combmatlon is No. 7
) “size. . )

"Note B: Provide No. OGS material that has 2 minimum.zverage coefficient of uniformity of 4.0. The average coefficicnt-of uniformity is défincd as the
average of the sublots within cach lot. Determine the cocfficient of uniformity according to PTM No. 149 each time-the gradation is determined.
The requircd minimum coefficient of uniformity for individual samples is 3.5. If the cocfficient of umfonmly of z any samplc falls below 3.5,
reject the lot. Do riot usc the cocfficient of uniformity in the. multlple deficiency formula.

703 - 8
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- R 4 Materlal Fmer than: the75 nm (No 200)S|e\e. Determmethe lossbywashmgaccordmgto !'Vl No, IO) L
and'Table D : '

_ however, the au,regatc i$ requlred to be cleanand. frec of ﬁnes that would adversely affect, the coanng of the: agg,regutu
“with bxtumlnous matcnal . : .
N . N " N . s . ’ .
v, ‘ .~ TABLED . . :
Material Passmg the 75 pm; (No: 200) Sleve —
(Bascd on Laboratory Sieve Tcsts Squarc Opemngs)

— . T

] Sectlon i ) Speciﬁcation . % Maximim -
o © 3500 i Subbase (No 28) ' | © 10
A © | 7 -350 | Subbase (No OGS), 5
L ! 430 Bit: Wear: Crsc: FB- 2 2
, 431 *: | Bit.Bind:Crse. FB-2 . L2000
,- ' e R ‘439 .| Bit. Wear.Crse. FB-1." ] ;
. 7 . o |© 440 | BitBindCrseFB-l, ' 1. 2 | -
.. : 2 441 - . Bit. Bind. Crse.CP-2 . I 2.0
~ 450 .| Bit.Bind..Crse. DP-1 - 20
- 470 . Bit. Seal Coat’ ’ [-. 710
o o 471 l Bit. Seal Coat w/. Precoat Aggr o 2.0, I
- . ; 480 ¢ Bit. Surf. Treatment ' o ! .
T A . 1704 . | CementConcrete f i -
. : ! o | — | Allotheruses. | 20 ]
5 Crushed Fragments> ‘M D 5821 -
‘ 6 Compact Densnty AASHTOT 19, for slag ) /
. . ‘ 7. ‘Deleterious Shale, Determme the pcrcentage of mass (welght) by four ¢ycles of wettmg and. drymg,

according to PTM No. 519. The MTD will use: petrographlc analySIs to conﬁm1 the results..
8 Friable. Partlclcs PTM No. 620, by peucntag,e of mass (welght) o

. y 9 Coal or: Coke Detenmne the percentage of mass (welght) by. vnsual 1dem1ﬁcatlon and hand: separanon If
i requn'ed the MTD w1ll use petrographlc analysm to*conﬁrm the: results T e . { '
10 Glassy Partlcles Detennine the percentage of mass (welght) by: v1sual identification and hand separation:
Pieces of slag «containing more than 50% glass are, consxdered tobe glassy particles. Waste glass is alsoconsidered to be.
glassy particles. For coarse aggregate: used in.cement concrete, the maximum percentageiof glassy-particles allowed i is'
.. 4%. For-othef uses, the maxinium. percentag,e -.of glassy particles allowed is 10%. Coarse aggregate containing.glassy’
i o pamcles copsisting of waste glass may: not be used:in.cement concnete or bltummous wedring courses.

11, Mctnlllc lron “The MTD will use: petrographnc analysns to determine the content of métallic iron. Pleces of .
_slag contannng, ymetallic iron are considered to-be metallic:i iron. Thls requlrement ls waived when aggregate thh meta]lxc
|ron is used in b1tummous mixtures or subbase S ) .

12 Clay Lumps Dctcnmne the perccntagc of mass (welght) by vnsual ldennt’ cation. and hand separatnon If
required; the MTD w:ll use. petrographle analysns to confirtiy' the results .

(d) ".Testg_ng and Accep_tance. Scction ,703.",5“’!

‘ o ,,4‘7039 o
y i R ! . o ChangeNa 4.7 S )
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703 4 ANTI-SKID MATERIAL——

7033 E o T034(b)

/,

703.3. SELECTGRANULAR MATER]AL (2RC)— L

N

(a) ‘General. Select g branular material conststs ‘of durable bank or crushed: gravel stone ‘orslag: mlxed or'blended

“with stitable fillermateérials to provide a unifornymixture. Obtain select granular material from a'source listed in Bulletin

14, Stockplle. sample, and test material before it is used;to ensure reasonablé: wuniforinity-and acceptability. Use material

" free from vegetable or organic ‘matter, lumps, or an excessive quantity of clay or other objectionable or forergng

substances. and not:more’ than 10% dcletenous shale by mass. (welght)
(b) Gradation Confonnmg to the followmg gradatlon. delenmned ac«.ordmg 0] PT\'l No 619
. Pq;stng 50 mm (2-1nch).sre\'e'-lq0% ' . R |
. Pass'ing4~.752tnm (No'. 4)‘sieVe~—‘i1\5% to 60% | |

- & Passing 150 pm (No. lbO)sie&efQ%ito 30%. .

f

(a). General For use onxice or snow-covered pavenient surfaces. fumlsh antl-skld thaterial conformmg to. Table E

from a'supplier listed in’ Bulletin 14. Do not usé material coritaining. metal; glass, or substances.that may be harmful to
-automotive equipment and vehlcles ‘Use material.reasonably: free. of; ‘deleterious, substances-or foreign materials
. including, but not limited to, dirt; shale Slate, mcmeraled bttummous coal mine waste, and as specnﬁed in Section

©'703.2(a) , Table B TypeC

(b) Descnptron

‘ l ‘Types Land 1A. Cmders, coke, cmshed coal boiler bottom ash, ora combmanon of these. Bottom ash'is “
residue-of molten ash obtamed from coal-burnmg borlers :

l.a Fumlsh bottom ash havm;> no- ‘pyritic. materral or rmll rejccts con'unmgled mlxed :or, combmed with rt

' 1 b Furnnh Type lor; lA anti- sktd material conformmg 10 the' followmg requrremcnts

. An arr—dry Joose densrty (werght) of not.less than 560 kg/m (35 pounds per’ cubrc foot)
detennmed accordmg to AASHTO T ]9 "Section 7;

e ' Typel, havmg a densny (umt weight) of 1270 kg/m (76 pounds per’ cubrc foot) or Iess or.

' Type 1A, havmg a densny (unit: wetght) of. more than l220 kg/m {76 pounds per cubic: foot)

. Crushed brick; crushed stone, ‘blast fumace slag, steel slag, or gravel may bc present in :
: ‘amotints not exceeding-a total of 3% by mass (weight) of total dry mass (weight) of the-
S sample, detennmed by the:i 1nass (werght) of thls materral retamed on: the ]2 S amm (1 ’2-mch)
) sncve,

o .Unburmned or partially buriied coal or coke inay be: present in.amounts not.exceeding 7%:by-

.+ mass (weight) of total dry mass (weight).of the sample, determined by the mass (weight) of

- this'material retained on'thé 9.5 mmv(3/8-mch) sreve, except unbumed coal pamally bumed
coal, or coke’ may mot be: presem in botton ash.,

2. Type2. Crushed Stone;-cru’shed gravel,,or»crnshed.slag,.confor_mlng 10 the following requireiticnts:
. S 9 . . . . ) T :

, '+ Notexceedinig 1680 kg/m’ (105 pounds per cubic foot): _

703-10
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. . ( ! ) B ° . c L. \ . A./
I S 703.4(b) o o .- S L T034(e)
- o ‘ o Los An;,eles Abrasion loss not exceedmg 5% by mass (wex;,ht) dctennlned accordmg to
' AASHTO T 96, Gradation D; and

L
. If crushed gravelis furmshed not less than 85% of the fragmenls retamed onthe 2236.mm (No 8) -
sieve are: requtred 10 be crushed, one face, dctcmuned according to ASTM D 5¥21. y
e Total of mdlvndual anti-skid particles containing metallic iron may not exceed 1.0% by mass.
. (weight)of material, determined by the.mass (weight) of particles retained on the 4. 75 mm (No. 4)
sieve and by the total dry°'mass (welght) of the sample
3. Types 3, 3A, and 3B. Either natural sand, with niot less than 35% of the material retained on the 2.36 mm
{No: 8) sieve being crushed fragments, determined accordmg to: ASTM D 5821; or manufacmred sand, except limestone
sand; or a combination of these.
Total of individual anti-skid parncles containing metallic iron may not exceed 1.0% by mass (weight) of
material, determined by the mass (welght) of particles retained on the 4.75 min.(No. 4) sieve and by the total dry mass-
(weight) of the sample , . «
4. Type 4. Burned anthracite.coal mine refuse' with a Los Angeles Abrasion loss not exceedmg 55% by mass
(weight), determined accordmg 10 AASHTO'T 96
S. Typc 6S. Crushed stone, cmsh_ed gravcl, or crushcd.sl'ag confomiing to th‘c:following‘_reqpirements? ‘
e ' . ~ Not exceedmg 1680 kg/m* (105 pounds per cubu. foot) R
t s '
B e Los Anf,clcs Abrasion loss: not exceedmg 55% by mass (wexght) detemuned according to
A/\SHTO T 96, Gradation D; and :
Y W v ;ﬂ . If crushed gravel is fumzshed not less. than 60% of the fragments-retained on the 4.75 min (No. 4).
) sieve are required to be crushed, one face detemnned according to ASMT D 582] '

e Total of individual anu-skld particles contammg metallic iron may not exceed 1 0% by mass
(weight) of material, determined by the mass (weight) of particles retamed on thc 4.75 mm: (No 4)
sicve and by the. total dry mass (wughl) of the sample.
(¢) ‘Gradations. Conforming to Tgble E. . o » . ,

. TABLE E - - v :
) Anti-Skid Gradation L . L

. : Maximum Percent Passing Sieve R 4.

.Anti-Skid [31.5 mm [19.0 mm 12 5 mm] 9:5 mm {4.75 mm| 2.36 mm [300.um | 150-pm 75 pm’ |~
Type | 14| (3/4™) | (/2" | (3/8") | (No.4) | (No.8) |(Ne.50) (No:-100) | (No. 200) | -

Type 1 100 | N 70 . 18 - '

I Type 1A 100 | 90-100 [ 5 55 | 18

! Type 2 - : 100 [ 95-100 . 30 8
Type 3 1 100 " 1 - 85 8
"Type 3A o 100 ‘ 55 |- I

Type3dB [ / _|-100 85-100 | - 55 i 5 C4*
Typed. | R | 100 195-100 | .~ 30 i '8 a
Type 68 - 100 | 3585 | 55 | - 18 | ¢

I » Detenmned by T\'I No. 100.

S D T men
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(d) Tcstmg If shrppmg to Department stockprles, test’ materral for morsture contentaccordmg toPTMNo.513.A

minimum of two tests per day, is required. If conditions exist that-would-cause a change in moisture content, conduct -
additional tests. A Department representative will verify the test results.

' Document-tests at the end of delivery quantity at the end of the day.and determine the- average morsture content.
The Department will adjust the dehvery quantity by deducting the average moisture content from the aggregate quanmy
shrpped Payment is based on the calculated oven dry inass. (welght)

-

703.5 ACCEPTANCE‘OF CONSTRUCT]ON AGGREGATES— N

(a) General The following describes the cemﬁcatron acceptance of. constructron aggregates Accept AASHTO No.
1 Coarse Aggregate as specnﬁed in Section 8*0 2(a)l.

(b) Testing and Acceptance. Cemfy each day s shrpmenl of: a;,gregate as specified in Section 106.03(b)3.

- 1. QC. Section 106'03(b)° and as-follows

aggregate suppliers.

¢  Establisli-and positively identify aggregate stockpiles that have been tested according to the
approved QC Plan and conform to Department Specifi catrons Material may 'be added to or
shrpped from stockprles at the producer's discretion.

2. Source Ve'rrﬁcauon Samples. Under the direction and supeniision of the Representative, obtain a
verification sample (n=3) from each. stockprle to be tested. Obtain the sample from the stockpile according to AASHTO
T 2 or from a mmr-stockprle If the mrm stockpile method is chosen obtain the sample according to the followmg
procedure: v . , . L
. -Place approximately 10 tonnes (10 tons) of aggregate-into 2 mini-stockpile on a suitable surface.

" Usea loader to strike off the top of the mini-stockpile. C

s Obtain sufficient matenat for samplmg from random locations on the mrm-stockprle usmg a square
t'aced shovel. f i .
4 .
Immediately deliver the.sample: to the Representative for testing usmg the: equlpment provided as specrﬁed in
Sections 703:1(b) and 703.2(b). The Representative will test al! three increments for compliance with Tables A, B, C, and

D, as.applicable. If the test results venfy that the_ materral conforms to the. specrﬁcatrons, use: the material under -

: cemﬁcatlon
If the material does not confonn to the specifications. the Representauve will determine the percent within'limits

“(PWL) accordr% to cctron 106.03(2)3.1f results indicate.;a PWL for the material of less than 90, the Representatwe wnll‘ '

reject the stockpile.

Ifastockpile is rejccted increase QC testing accordmg to the reviewed QC. Plan Construct another stockpile of -

the. aggregate to be tested consisting of 300 tonnes to 500 tonnes (300 tons to 500 tons) of material or the remainder of
- the quantity identified for Department projects, whichever is less, The Represeritative will accept the material. under
certification if test results-verify that.the material from the new stockprle conforms. to'the specifications. '

3. Pro;ect Verlﬁcatron Samples:. Under the drrecnon and supervision of the Inspector, obtain verification

samples (n=3) according to Table F for each type of aggregate at the point of placement. (loose aggregate sample '

mmedrately before compaction); i -

A

703412 , B S
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703.5(b) T i X S msm)

TABLEF -

. Verification Samples
-Aggregate Quantitios | - Number of Samples (n=3)
500 tonnes (500 tons) or niore, but:Jess than : -
L : i2000 tonnes (2,000 tons) - o
R . ‘ 2000 tonnes (2,000 tons) or more, but less than ' 2 o
: ' - 10 000 tonnes (10,000 tons) B ) . -
10:000 tonnes (10,000 tons) or more, upto |, . 3
'25 000 tonnes (25,000 tons): _ ' '
Edch additional increment’ of 25 000 tonnes o o 1 : 1T -
{25,000 tons) o ' ' .

The lnspector wrll select sample locations- accordmg to PTM No. 1. .
Under the direction and supervision of the Inspector, immediately deliver the:sample(s) to the test site at either
.the producers’ location or the project site. The Inspector will test the sample(s) using the equipment provided as specified
_in Sections 703.1(b) and 703.2(b). The Inspector will test all three increments for compliance with Tables C and D, plus
~ the Crushed Fragments Test of Table B when applicable. The Department will continué to accept material- under
) o certification if test results verify:that the material conforms to the specifications. !

If the material does not-conform to the specifications, the Inspector will determine: the average PWL of the '

material-as specified'in Section 106.03(a)3. If results indicaté a PWL for the material of less thari 90, immediately obtain
an additional verification sample (n=3).al the project site from the next 150-tonnes (150 toris) of material.
A Discontinue al] operations.using that type of aggregate until the results of the second verifi cation-sample are
. . evaluated. If results indicate a PWL.of 90 or more, resume operanons using the-evaluated aggregate. If the results
‘ indicate a PWL .of .less than 90, conduct acceptance testm;, at the point of placement accordmg to the following

procedure oo

L o ce Provrde a scparate field laboratory as speclﬁed in Scctlon 609 at’ no additional expense to the
T _ K . Depanment Do'not resumeé operatlons usmg the materialuntil the ﬁeld laboratorv is in place at'the

pro;ect site, .

e Under the direction and supervision of the Inspector, obtain an acceptance sample (n=3) at the
point of placement (loose aggregate sample immediately before compaction) for each day's
placement. The Inspector will select sample locations according to PTM. No. 1. Immediately
trarisport the.sample from the sampling, pomt to the testing site. The Inspector will test all three

" sample mcrements for-compliance with.Section 703.2(c), Tables C and D. o

- f
g

.  The Department will continue pro_|cct acceptance testing untll ten consecutive day’s placements

are accepted with no rejected material. The Contractor will be'charged S200 per day, for each day’
the material is placed, for project acceptance testing performed by the Depamnent

. For test values ‘ot conformmg to the spemﬂcattons, the Department wrll deterinine the PWL‘
accordlnz, to Scetion 106.03(a)3. If results indicate.a PWL for the material of less than 90, remove
and replace the: matenal at'no'additional cost'to- the Department

] \ :
4. QA Samples BOCM QA samples (n=3) may be taken at the source of supply orat the point.of p]acement
on the project. Submit samples to the MTD for testing. If results for any type.of inaterial indicate a PWL of less than 90,

the District-will: immediately obtain:an addifional verification sample (n=3) at-the appropriate site (project or source). The

Department will test all threc:sample incremients at €ither the producer’s location or at the project site:and.determine the
PWL for the material. If results indicate:a PWL for the-material of less than.90. obtain source verification samples and -

project verification samples as specified.in Section 703.5(b)2.and Section 703.—5( b)3. N

‘II)- S : . S 703-13
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. oo -

. (c) Weighing Responsnbllmes Prepare weight slips and certifications attestmg to-the accuracy of the weights
recorded and ensuring conformance with Section 107.23(b). Designate a licensed weigh person(s) to-act as the
Contractor’s agent. Ensure that scales are calibrated annually by an independent agency acceptable to the Departiment. A
Department Inspector may provide random checking.

Weigh empty trucks used to haul material measured by mass (weight) daily unless otherwise directed. If the
invoice mass {weight).exceeds the net~mass (net weight) determined by a Department mobile weigh team by more than

. 3%, the' Department will consider the deviation to bé excessive. Take immediate corrective action upon notification of an

* . excessive deviation. Within 30 days-of notification, provide the District Executive with:a’ written descnpnon of corrective

actions and: safeguards and the time that:they were implemented.

703-14
Change No. 4
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.:SECT‘ION~350_—'-SUB§BASE |

350.1 DESCRIPT ION—This work is preparauon of* subgrade as specrﬁed in §egtlun 210, and construction of a
a compacted aggregate subbase : L , :

.3502MATERIAL—- e

L

(@) Aggregatcs Type C ot better, No 2A and- No OGS as specrﬁed in ggqu 703 and },,

-350.3 CONSTRUCTION—

@) Equipment. .
1. Spreaders. Section 320. 31a)

2 Compaction Equlpment Sections. 108 03(c)3 a,.3.b, b 3 e

~ (b) General. Prepare the subgrade as speclﬁed m Section 210 before placmg subbase Do not place subbase

" material-on soft. muddy, or frozen areas. See images of defective subgrade.areas.

If directed, -correct. unsatisfactory. subbase conditions developing ‘ahead of the ‘base and pavmg operations by
scanfymg, reshaping, and recompactmg. or by replacmg the subbase. :

~ -(c) -Mixing. Use acceptable methods to mix materials and water before delivery to the project. Use-a blend of
matérials from different sources only if allowed. .Use material containing enough moisture to prevent segregation
during stockptlrng. haulmg, and ‘placing, and to' minimize watér. added during compactron Mamtam No. OGS
aggregate in a well-motstened condition from. before placement to compactton .

(d) Placement. Before placmg open-graded subbase construct berms to- cont' ine the subbase materlal Place
the subbase before paving and. as shown on the Standard Drawings. Control ‘the :subbase elevation ‘and depth' as
speclﬁed in Section 210.3(¢); except do not use templates if the subbasé is trimmed using an automatic gradmg
machine.. Place the material on the subgrade, using spreaders- -and without causing segregation. In areas ‘where-using

‘mechanical spreaders-is rmpractrcal use an acceptable method to spread the material..

For rigid pavement and shoulders, place a course of No. 2A -aggregate to a minimum compacted depth of
75.mm (3 inches) directly on the-subgrade and place'a course of No. 0GS: aggregate toa mtmmum compacted depth
of 100-mm (4-inches)-on top of the No. 2A aggregate.

For flexible pavement and shoulders, place the indicated type of aggregate courses at the position and depth
indicated the pavement structure. Place each layer of No. 2A aggregate to a'minimum compacted depth of 75 mm (3
inches) and place each layer of No. OGS aggregate to a minimum compacted depth of 100'mmi(4 inches). Construct
subbasé in layers not more than 200 mm (8 inches) in compacted depth: however,- when granulated slag is used,
limit.each layer to not more than_ 100 riim (4 mches) in compacted depth. If permitted and when ‘using . granulated

" slag, ‘the Contractor may place a maximuin compacted layer of lSO mm (6 mches) when-the full layer depth is
'compacted as spectﬁed in this Section.

- If the subbase is constructed in widths less than the full pavement width, neatly trlm the edge ‘of completed
subbase before placing the abuitting subbase.
For srmultaneous construction .of more ‘than one pavement course, complete and maintain the subbase at least
460 m(l, 500 linear feet) in advance of placmg the-succeeding pavement-course.
. In ‘areas mnccessrble to spréaders or. in“special areas, and if permitted, deposrt the subbase materlal on the
prepared area. Spread, in a manner not causing segregation, to a uniform-full depth of the layer'being placed.

. 3501 »
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 350.3(e) T T S o O 350.4(a)

i

A

(e) Compaction and Denslt) Compact No. 2A. aggregate to at least 100% of the maximum dr}'-mass (dry-
weight) derisity, determined according 1o [’Vl No, 106, Method B. At locations ‘directed by the Representative,
* determine the in-place deusity for each 2500 m? (3, 000 square yards) of each layer according to AASHTO T19) or
T310.
. If the retained is 20% or more for the 19:0 mm (3/4-mch) sieve or if the subbase malena] is No. OGS. thc-
Representative will accept compaction when the material does:not move underthe compaction equipment.
‘Compact from the sides to the center, with each pass.uniformly overlapping the previous pass:
If necessary,, 1o obtain the minimum density of No. 2A aggregate or adequale compaction of No. OGS
. aggregate remlx, add water, reconstruct, or replace the subbase » : " .

(f) Surface Tolerancc. Section 210.3(c)

(g) Test for Dcpth At each-density test location and after completmg the densny test, careﬁxlly dlg one test
hole to the full depth of the.completed subbase. :
The Representative will measure the depth.of the finished subbase. .
If the subbase depth is deficient by 13 mm (1/2 inch) or more from the depth mdlcated the subbase is
defective. The Representative may require additional test holes to determine the limits of the: defecme area.. Scarify
- the subbase to a depth. of 75 mm (3 inches), blend in.additional material, and recompact: Afier recompacting, the
Representative may require test holes to verify the subbase depth js within l3 mm { l/2 inch)of the mdlcated depth.
. Backfill the test holes wnh subbase :material and compact . .o
(h) Maintenance and Traff ic. Section 320.3() and as follows ‘
, Do not allow traffic, including constiuction traffic, on a subbase constmcted of No OGS aggregate If a
subbase constructed of No. 2A-aggregate is used as a haul road or if a subbase is exposed to weather in-excess of 60
calendar days, retest. for surface megularmes and depth and correct deficienciesas specxﬁed in Section 210:3{c) and

50 3(g).

J

350.4 MEASUREMENT AND PAYMENT—:
(a) Subbase. For the type indicated; and as follows:
1. Area Basis. ‘Square Meter (Square Yard) - -
The Department will not pay the entire quantity:of' subbase complete in‘place until the base course: or: ‘pavement
is constructed over the subbase. However; the Department will pay for up to 75% of the estimatéd -quantity of -
" subbase placed in advanceof the: succeedmg operauons, if the: Comractor sansfactorlly completed and is properly:
‘maintaining the subbase. .

‘2. Volume Basis: Cixbic\Met'er (Cubic Yard)

3. Mass (Weight) Basis. Tonne (Ton)

302
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