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Briet Iwuiroduction to Speci‘@fca-rfoms

~ @ 86’1’&”6& deg‘cr‘a‘pﬁam O‘? +he QLU{“T)/ Y&%Mf&mem‘rg
for an application |

— This {5 wany TImeS puT inTs a Conl/4cT docuwenT
- aud blue-prints

—T1 can either reference a publjshed sTandard
or be spechp,‘cq“y WliTlen down {athe ConTracl OF
blue -prints,

— Owner's, CowTracTors, material Suppliers and tugpectars
Cav define and communicaTe in g [&jauy Wi TTen
qBreemenT own T he _re%%?’f@ﬁﬁﬂTS o€t a Pmal product

=,

¥* ASTM, A ASHTO, US, Almy Corps of Engineers,
STate DoTS, awd bui“:’hﬂ Code$ have
published Standards

Types of specifications

I Methods or "Recipes’ — enforces specidic procedufes to
[ P
ollow while Covmp(anh’y wol
~ ConTracTors Typleally disltke this

2Y) Proprietary Product— reguifes cerlain fTems £row certain
‘Companies to be used

3) Per formance Specifications— STaTeS. AccepTable Service
feguitemenTS £op The WorlC

b[,) End Resqlts Specik ications- p€ter work iScomgleted,
randoym gawplcg ave. 79 llepn and
determned with Staristics
1€ 41 meeTs specifications,

—~Thi s iS Commen for agglegate

— Quarty ploduces @ gradaTien and
thep a Sieve analysic is detecnined
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D 9_9(‘65011@ Sp%i‘@fca"ﬁow
— Majori Ty are Pecformanced based or End Result Spec.

— Many different requirements are needed
1o allow @99regates to function for

a ceftain appli cation,
— The Gx\lq'llab'i\ﬁy/ qpp“c‘%TfOV\/ cost,
ducabiliTy, and Servicabiliy requiremechis
40 inTo developing a spaciﬂcqﬁav\.
— Lacge prejects, high performance applicaTions
STOTC DOTS/ i big Prj\_.vq‘['c SCCTOf bUJ9V\65§
Ty,oica“)/ have the lagesT amount of
SPeCiQCG‘HOF\S to eusSule the QUG(“TY
of the product
~ Two largesT groups in US, for specifying Certain
lequirement ave thie Federal Aviatiou
AdminisraTion and State POTE,

—The most Common specificaTion is gradation,
= A Minimum av\é«/or wagimum value can pe used
for wawy spcc‘.GmTiot’tEo

— Tolevances for a percise value suchas gmdatiol
16 also Very commm




Listing of Available AASHTO and ASTM Specifications /s ~

8
o
R
£, e

£ The fotlowing s & listing of svaslable A4SHTS and ASTM Specilications which involve aggregates:

; Aggregates Base and Subbase and Seil-Aggregates:
T » AASHTO M-283 Coarse Aggregates for Highway and Airport Construction
+ ASTM D 2940 Graded Aggregates for Bases or Subbases
e ABSHTO M-147 Materials for Aggregates and Soil-Agyregates Subbase, Base and Surface
~ Courses [similar to ASTM D 1241
o AASHTO M-155 Granular Material 1o Control Pumping Under Concrete Pavement.

-2, Aggregates for Bitumincus Paving Applications:
o AASHTO M-431ASTM € 448] Standard Sizes of Coarse Aggregates
o AASHTO M-29 IASTM D 1073] Fine Aggregates for Bituminous Paving Mixtures
o ASTM D 692 Coarse Aggregates for Bituminous Paving Mixtures
e AASHTD M-17 [ASTM D 242) Mineral Fter for Biturinous Paving Mixtures
+ AASHTO R-12 Bituminous Mixture Design Using Marshall and Hveern Procedures lalso
- see Asphal! Institute Publication MS-2
. * ASTM D 3515 Hot-Mixed, Hot-Laid Bituminous Paving Mixtures [includes aggregates
.- specifications for Open Graded Mixtures)
:.:'_ ASTM D893 Crushed Aggregates for Macadam Pavernents
o+ ASTM D) 1139 Crushed Stane, Crushed Slag and Gravel for Biturminous Surface Treatrents

3. Aggregates for Portland Cement Concrete:
e AASHTO M-4 Fine Aggregates for PC Concrete
- AASHTO M-80 Coarse Aggregates for PU Concrete
. *+ASTMC 33 Concrate Aggregates (fine :~3nd coarss]
L e AASHTD M-195 [ASTM C 330 Lightweioht Acgregates for Structural Concrete

4. Practices-General;
© e AASHTOR-T(ASTM E 380] Metric Practice Guide
* AASHTO R-10 Dehinitions of Terms for Specrfications and Procedures
¢ AASHTO R-11 [ASTM £ 29 Practice for Indicating Which Places of Figuras are to bwe
Conswdered Signdficant in Specilied Limiting Values
* AASHTO M-145 The Classiication of Solls and Soil-Aggregates, Fitl Materials and Base
- Materials :
* AASHTC M-146 Terms Related to Si?bgr:ﬁﬁ@ soil-Aggregates and Fil Materiale
¢ ASTM D 8 Definttions of Terms Relating to Materials for Roads and Paverments
* ASTM C 125 Terminniogy Relatng %o Lo mm“ﬁ and Concrele Aggregates
v ASTM D 3668 Random Sampling of Construction Materials



le 11.20 Common Construction Application of Coarse and Fine Crushed Stone
sregates (Courtesy of the Georgia Crushed Stone Association)

Nominal ASTM 55
Aggregate Size Designation™

ast-Concrete-Mudholes-Landscaping-Seplic 2in.to1in 3

last-Concrete-Mudholes-Landscaping 2to No. 4 357
afiast-Concrete-Mudholes-Landscaping-Septic 1V in. to % in. 4
ank Lines-Infiitration Basins

ate-Mudholes-Landscaping-Stabilizer 1% in. to No. 4 457
| Backiitl Foundation-Septic Tank Lines- 1in o %2 in. 5
Ballast-Infiliration Basins

ote-Asphalt Mixes-Drainage Stone-Septic 1in. 1036 in, 56
ink Lines-Type 1 Stabilizer-Type | Backfill

cundation-Driveways-Ballast

eta-Asphalt Mixes-Drainage Stone-Septic 1in. to No. 4 57
ank Lines-Type | Stabilizer-Type Il Backfil

ndation-Driveways

it Mixes-Surface Treatment-Concrete-Type | % in. 1o 3% in. 8
abilizer-Septic Tank Lines-Type 11 Backdill

indation

halt Mixes-Concrele-Driveways-Type | 3% in. to No. 4 67
izer-Type !l Backfill Foundation

Mixes-Driveways-Concrete ¥ in. to No. B 68

t Mixes-Concrete-Drainage-Type | 2 in. to No. 4 7
bilizer-Surface Treatment-Roofing
drain-Asphalt Mixes-Congrete Y in, to No. & 78
Mixes-Concrete Drainage-Surface % in. to No. 8 8
meryd

Mixas-Cancrete Pipe-Concrete Block- % In. to No. 16 89

ce Treatment-Underdrain-Concrete |
Concrete Block 3 in. to Dust 810
' No. 4 to No. 16 g9

ng Fill-Backiili-Slurry Seal-Asphalt % in, to Dust
i Stone Base-Aggregate Surface- 2 in. to Dust
vays-Type 1| Stabilizer-Mudholes-Working

torm

te Sand: Fine aggregate for Concrete- % in. to No. 100

6 in. to 48 in.

ed Rip-Rap'?: Creeks-Rivers-Drainage
Ches-Earth Dams-Sediment Basins-
Orelines-Slope Protection-Wave Absorbers
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STucTural Agglegate in DirtWoll

—Used vo {mpﬁ@\/e/ﬂﬂé -5’(&”&@1“[/\ and
modulug properties of the soil,

~The Topseil and many Times TM&;ub)Vac‘e
will be excavated and veplaced withTone o wofe

Clushed stone layers,
— STructucal aajj@gafe serves o veduce deflect ous
pe.anent & formations,and sTiesses due To load-”
- Used Typically inthe £ollowing applicationss
a) pﬂvemem‘TS“
b) airfields
() buildngs
0) parling LoTS
e,) railtoad t(acks

~ To fedue the cost of srructufal aggregate ysed,
lowed qUali Ty agalegate way be us«:f und¢/” higher
uality aggregate, which i can be aggfegate layers,
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Aggregate in Pavements Airfcts & Building

t—

iz e Counclele o
_\fczc;zer descripTiol] Asphgﬁ-
1.)-sutfare ConfSe — used ToO help -2

c,lo;e(\/ level the Surtace A
3) Aggrgate pace — a higher quglity (&
d9gre aTe o on ayglegaie STQMIJ'Z-E&
\uiﬂ% Lane, asphglior Cement @

?,) Suby base _— opTiovial layer that

feduces the CoST by lewerng the
quality of the aggtegate

L Ajj?'em-‘(e STowndard s -(:\o f Pa\m wie 1S and other Apﬂ[;‘cq'ﬁawgw
“ASTMDIRA, ASTM Dad4o, ASTM D4t & AASHTOMITT

—~ STate [oTs may modify Some of fhese gpec;ﬁcam

To accommodate local conditigns. Below are Some
Typical value § used for pavem am-'-rs‘/qu%)afge, ond Puildivos,

— asTa 1241 [AASHTO M-147 GradaTion
e . o o i S

Ain | o o — o

N = 76496 100 \06 \OO \60
Pral 30-65 “o-715 S5S5-85 go-lboy — .
7 H 265—55 30-60. 35-65 S0-25| S5-10° 70-100
o 1S-%0 R0-45 25-90 Ho-70| to-loo  55-100
44

L0 2=20 15-30 \$-S0 26-4S5| a0-%0 30-70
Ha00| a-% -5 5-15 “8-36 | G-is g9

_i,) surface (odrse— <, D/ € i gfaémiwf

) base Coarse- A/ B €, D EF 9radatinug

?) Subbase— A B C, D/E‘/F GG duaTions
~AASHTO M-®T - Max. RIE: G%/ Max LL=25% %o base
- XT3 prefered To hawe nonplastic aggregate bate

-compacT aggtegaTe base To |00k of AASHTO T-1£0
—75% o{dafﬁf@gmc with 2 or more factare fates

S

— Good CBR My D R-value
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— A9 ofegarte. QualiTy ~Tpical Leguitements

pe classA dassB dagsC

Abtagion by LA 40 % HS % 0%
Soondness Seyeles Spdinm Sulfate (272 | 2% %
Soundiegs Scycls/Ma jwesiui-a sylfate 18% | £ | £ %

DensSiTy 70 (her OGS e Colgs

_ For Road s @nd bridges ASTM ) HHQ con be used
Lor 9fadaTion parposes, Ths & Tiue £oc buildings.

~ ASTMC 35 and ASTM P are similal
gladaTion SpECTEiCATIONS,

% Bu,': ldihﬂ@ pavemenTs, ang aq’rpo(Tg each can have
dikterent SPCC\{icaTiome depending On the Cowgeny

of agency fequiring +the work, These values
we Wave presented are Sowme Coiwin 5@60@.‘%75%5.

AlSO/ The M EPDE?%f Desighing pavements re%‘to{}-ms
mang dli€ferent input values rom the a99re9ate base,
Some way wot have been Talfed gbout heye.
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Rail Road Ballast

layers
—similar concepTs as B TaACKS
peman T Azt e o BallasT

— Sulb bal[ast wmay neT @ Sulb pallast
be used. Depenids on o
availabiliTy avd Cost

—

= [?ﬁr”%‘r' and subballast are uced to imyfove
STrength and wodulus propecties 0f 5o/
— Awerican Railway Engineeling /{r%ac:afmw @EEA)
has developed ballast speciticalionse

— The AREA gpecititations are jnrended as guild|iness
— The degmudation resistance aAnd abrasion YegiSTapce

are the wole iwporTant properties when
lool img at (2qllasT.




able 11.2 Recommended Limiting Values of Testing for Ballast Material

Biost Steel
Dolomitic Furnace  Fumoce
Property Grontte  Traprock  uonzite  Uimestone  Limeastone Sag Rilele] ASTM Yest
;e;?em Material
1.0% 1.0% 1.0% 1 0% 1.0% 1.0% L0 C17
280 260 2.60 2.60 285 2.30 2.9 G127
‘Absorption Percent 1.0 iR 1.9 - 20 29 540 20 C127
Clay Lumps 3
-+ Frigbie Particles 0 5% 0.5% 05% 0.5% 0.5% 0.5% 9.5% 148
. ‘Degracation a5t 25% 30% 0% 30% 0% 30% "
: Soundness {Sodivm
S suMatel 5 Cycles 50% 5.0% 4 0% 5.0% 5.0% 0% 5.0% oA
ity Fiat andior Elongated

TR Particles 5.0% 5.0% £.00% 5.0% 5.0% $.0% 5.0% USACE
i o CROC 119
Note: 1. Materials having gradations containing particles retained on the 1 in. sieve
shall be tested by ASTM C535. Materials having gradations with 100% passing
the 1 in. sieve shall be tested by ASTM C131.
2. The limit for bulk specific gravity is a minimum value. Limits for the remainder
of the tests are maximum values.

?ﬁbie 11.3 Recommended Ballast Gradations

f Nominal
e Square _ . PERCENT PASSING
. Opening 3in. 2%in.  2in. Tein. 1in. Yin. Y%in %in. No.4 No 8
2% in Y in. 100 90:100 25:60 010 05
i %incdain, 100 80100 80:85 50170 2550 520 0010 03
3 2imtin 100 95100 3570 015 05
A 2inin 100 90100 60:90 1035 0410 03
: 4. 1hincvin 100 90100 20:85 (015 05
8 tinin, 100 90:100 4075 1535 015 05
7 1inNo. 4 100 951100 25:60 011G 05

- Note: 1. Gradation Numbers 24, 25, 3, 4-A, and 4 are main line baiiast materials.
i Gradation Numbers 5 and 57 are yard ballast materials.
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E roSion ConTro| of Efpmp

—Riprap is Gro36" diameter aggregaTe that ploTects
Ag9amsT eVosim ConTl| awnd scour'ig.

—Thig | ¢ Cowmmpnly used glow rhmrbankg
bridge piers, abutments , sTeef Slopesw here

dfawmag e OCCqWE/ and oﬂfer STiucTures that
Cowme. 1w\ ConTqgct Wi*h hea d water £tom c!{'qév%atgaf

cleells, riveNs, cnd Qceons ’

—  SpeciticaTlous Vory lavgely State~to-sTate

- Basic Specitications ncludes fequirements iv
dufq bilx‘ﬁ\//gm dation, shape, and ratio ot size

— AASHTO awd FHWA have suggestions on
-3(qd%¢¢om,

— g(adation should be well-gladed for best performance

— Dutability ofthe ripfap peeds to be 9ood evough
& q—r;)‘ \\gQT €00 the qi?ﬁ’{wo ofthe sTructure

- the density Should be €tom (3‘01‘0(754)(,?
~ AwgularandCulbic~Shaped 299 1&g aTte 35 pleferred.
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ConcCrete Aggregdies

Conclete = Cement +Waler + Sand + ;’PécK

— Crushed sTowne oc (iver 9ravel Lunerions
as a £iller 1o reduce (Cement, It also gffects
( The Lresh propcr‘[.'eg ot con cFeTe/ p IQ‘ST:’C
and cJ”ry SWMKGJ e, Coetficient of
'T'/lffvv@q! eXpanison, Compiessive STrcmjﬂg,

aund fre.e,ze,/fhaw/ durap ;\i‘(’)’

- Sawd T-S lq(gﬁl}/ used To TW\‘DC{CT the -ijp[(ab;’,‘-r)/
p Copecties of concrelt., It also acTs
as a =<iller

- ConcreTe is made up of @O = $0% by
volume of aggregate.

— TypiCq[Iy/ Sdmd ‘s U40% and cock is oy,

SFf the aggregate volawe,

— [5asSic re.%qifemszfg c:-f CowcleTe qjgfe:gafe,

— Loarlsc ag9re 9die
a)A Erasion (eSisTant

'0) che,zg/‘[‘hqw Jq{qb[c Fg’(‘ pa\/emenTS and other
applicaTions exposed to Freeze/fhaw CovdiTious

C) Not ASRorACR reacTive

D)jlw amounT S of Cb\ch/ Q\Q}//inicoql

“E) Magnesiwm Sulfate Soundness 15 low
~Fine a99fegafe

@Gmly q Vefly Small qm:mm'[‘ ( pQSfivg T?M&Ho'l(?o
by NOT ASR (eactive




Table 1411 ASTM C 33 Limits for Deleterious Substances and Physical Property Requirements of Coarse Aggregates {From Table 3, ASTM C33 - 03)

NOTE 1 - See Fig. 7 lor the location of (he weathering regions and Nete 9 for guidance in using the map. Tha weathoriog regaong 2 dafingd as fatlmvs:

751 Sevare Vieathering Region - A cold dlimste where contrele i3 exposed 10 dexting chemicals or gther aggressive anems, of whars concrele may become saiuraied by

nued contaal with msisture or free water prior 10 repaated lreening and thawng.

loderste Weathering Region - A climate where eccassonsl fresing is evpacted, but where concrele ia sutdear service vl not be contimuaily exposed to freezing and thavang
in the presence of rrocsturg 6

A chimate wharg corcrele s rarely nepnsed 1o froezing i the presence of maisture,

15 Footings, foundations, colyrmns and 00 - - 107 L 50 -
beamns not exposed to the weather, inte-
rior floor slabs 1o be given coverings

25 Interior floors without coverings - 50 - - 1O 05 50 -

35 Feundation walls above grade, retaining 50 50 0 10t 05 50 B
walls, abutrnents, plers, girders, and
beams exposed to the weather

45 Pavements, bridge decks, drivewsays 30 50 50 10t 05 50 8
and curhs, walks, patios, parage floors,
exposed flosrs and porches. or waterfeont
structures, subject 1o freguent wetling

55 Exposed architactural concrete 20 30 30 101 05 50 8

™ Foctings, foundations, columns, and i0. - - e W 50 -
beams not exposed 10 the weather inje-
rior fioor slabs 1o be given coverings

M interior #oors without coverings 50 - - o 05 50 -
M Fourdation walls above grade, retaining 1o 80 00 fad 05 50 i

walls, abutments, ters, Yirders, and
beams exposed 10 the weather

r . ;
amM Pavermnents, bridge decks, driveways 50 50 70 1 ¢ i 05 % 5G i % [
and curbs, walks, petios, garage floors, ;
exposed Hoars and poiches, or watarfront
structures subject 10 frequent wetting

oM Exposed architectural concrate 30 30 50 100 a5 50 B

jis Slabs sublect to traffic shrasion, bridge 50 — iR o5 56 -
dechs, floores, sidevealis, pavernents

2N All other classes of concrete 0o - - e 10 50 -

sir-cosipd blast-furnace staq 15 excluded from the abrasion iquirements, The rdded or fged ik cunaily furit weighil of trusted air-covied Mast-furnance skag shati no! de less than 1125

370 {BAGE The grading of slag used in fhe bulic dersdy fund weight] test shall contorm lo the arsding o boused i the concreie. Abrasion toss of gravel, o crushoed gravel, or ceusted stons shall
b datermined an the Tesi size o sias most pearly correspending lo the grading or gradings te be uselfin the concrete. When mor thar one grading 5 H ke used, he it on 2brasion 1655 shall apoly
toeach.

* The gilewable Bmils for seundness shail be 129 # sodium suffale 1§ used.

¥ This percpntage under cither of the fullwaihg conditions: {115 peomilted (o be i
the eorrate is koo fo less than the specified masimum amowtt
be itreas = 3+ IPMIE0 - PIT-AL where B = percentage of ssed in

al amount in the fine sggregate. [This prevides a et calculation designed to liet ihe maximam mass of material prssing the - INo. 200] sieve
kot he fine and coarse agaregale wers supplied ai the magimum tobulated percentage loreach of these ingredienis.]

10 1.5 4 the matsrial s essentiatly froe of clay or shiae; or 1213 the searce of the fire aggregate fo he used
e g {No, 200 siave [Table 1) the percentage dink L or the smount i ihe tauTse aggressie 1s porrsitted to
conereie s 5 percent ol total sggregate, T = the Table | let for the amaun parmilted in the fine agereg
tne concrele todhat whict

LIGA,
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ple 4.5 ASTM

sorsirmey
i

rad O 3% has e additionat restnotions retated 1o fine agoregates that mibexdrermes irs gra-

Jiinn ard assure more uniform grading thrapghout thie various pariicle sizes:

. o rore thany 45 percent of the aggregate sl pass sny sieve and be retained on the next
snsenutive sleve, and o :
The finenass modutis shall be net less than 2 Jvor reore thand. b

P
En

Although it can be applied o any sie aggmggzggi Freness moduls [FM) is mast commonly
“ssociated with fine aggregates as an indication of the finensss of the raterial, It is determined
icor the gradation results and caloulated as the sumimation of the cumulative: perceniage

rrcuris of retained roaterial for o given sel-of ciavesdivided oy B The applicatite sieve set
for o fine aggregates are the ASTHM %3 standard sieves, Table 144 shows examples of fine-
ness mndulug of ne aggregaies with ggadm{;& ahthe Q;ﬁ-;ﬁ@;‘ aﬁ{fiﬁW&C'Hmﬁ%ﬂf ASTM G2,
e erronaliatad in the-table, higher values of FM indicate 8 coarser material: The table also
€ 3 irnits througheut the sieve set exceed the allow:

- emonstrates that gradings atthe ASTM
o able lirnits onfineness modulug,

Table 14.4 Examples of Fineness Modulus for Fine Aqaregates with Gradations at the ASTM
C 33 Upper and Lower Limits L o I

G

i, e | K ~ ' : S ; s ::
M, 4 {%,'Iﬁgwrij_' ' & ‘ o Ao
P hod (2ER ) ﬁ s
7 £H i 50
| B0 pen s o -
. D ey s 0 _ " =
% & w0 0 o1l
L | ) 215 _ | e
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Pf@[j fr‘TifS E {’Eech{/\g COW (fele.

Coetficient of Thepmal Expansion CTE)
~This is exTremely Tmportant fof MEPDG of
CONCleTe Pavements, -

—This S the meqsufement of yolume change
due to Varying rewperaTure ditterences

~ The ag9regate Chekm.;cai malle-up aud amounT {1
the. concrete eftects the values.

Below ave Some typical values of CTE,

,'_(f:." m The
AGglegates Haudhoo
| Basalt GioB 1 Bilodd

Limestone 610 a

Dolormite L 7w 4105

Sardstane iR Gl 67

Guartzie iR i

Mariie L 47 o 2210

D(\"/ihj Qhrm\{ag&- o+ Contrete ,
=~ After ConcftTe hac %eﬁﬁ'-"&f“%éfé/ waTel can be \osgec% and
cause the the cConcrete e shrink.

— This Can cauwse Cracking € concrete shrinke Teo wmuch,

Below ave —Typical DY w8 Shrinlage Values

Limestong

(uarty 255 ; 03 B4
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Thermal ConducTivity values of Concrete
— The 'fi'.iﬂ\'%i'f‘}/ o€ the coucreTe 16 Conduct heqT

~This cavt be \fﬁf}( }?‘u’ipm("fam’ﬁ‘ for concvete houwses

Table 14.9 Practical Thermal Conductivity Values for Concrete (From Table 2.4, ACI1Z

B
il

LnERne 50 . 84 0
20 WD v
o jits B3 i
80 - ng B5
e 60 9 . -
shate Hy ash s ,

FMtiny table values by &

:;

& cunvert o Vi

$ EMuitply lable

valubs by M B comvert s dds
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— The volawe o€ Asphalt 15 wmade~up of 85-15%
dggregate,

— Phase diagram ¢ vypically used toexplain Volumes.

! 1

Volume Air Air VA - Air Voids

_%_ _ R
ey VMA - Voids

Volume of Asphalt Mineral Aggregates

{

L
Y

Volume of
Minerat Aggreate

Figure 15.2 Diagram Showing Relationship between Air Voids and Voids Mineral Aggregates

M/ /L/;:ha!”r MixTures

i) H‘OT X /*gpx ki LM) = w;:% re 1S Thorm»f'f } heatt

9) ‘v"‘Jﬁ?-{ mn MiX Agp,mrg {\\- /Iflf%)—‘i‘ﬁ’ﬁ variousS met fxmqu _i)
re.aule VV‘.!)(TUfE,) Tewy tialy
\;\ | | A A | J Ju ’: A A '_.': . ¥ | 1 ! [
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3-0237 — 200 SHEETS — 5 SQUARES

3-0235 — 50 SHEETS — 5 SQUARES
3-0236 — 100 SHEETS — 5 SQUARES
3-0137 — 200 SHEETS — FILLER

COMET

Propertics E€fecting Asphalt

— Riwer g;m\ml 1S et Typicarif uced unles s well-clughed
due to [ow TeXTufe and a99fegaie inTerlocl.

- Hawe;m; Crushed §1’dna/ Hﬂ(u(ﬁ!fﬂﬂd/ and wanufactered
Sand are componly uSed.

. A ; :
— low! absacpTion (I55Than2%) 15 prefered So aggregate
doesw’T absorp alarge” amounts of agphalt.

~ Aggtegate should be angularand textuted o
that the ay9regutes canhave beTTer STrength,
less (u1Tihg, and Tmproved surface fricTion

— Aﬁjf&ﬁa'f& Shﬁufcém”T be oo {laT Ofldm"“iﬁa'fed
becaube it redu(es dafqbil”)’ and paciking

— Crushed aggregate should be washed o that
Vedy £ive Par nicle does nt 6‘5&@’[ The
\Oov\é}vxﬁ between "HJC, b;mdcrand ajj/ejcﬂ*g

— A99regate TOuthSﬁxawdA—bréﬁan fesitTance 1S
‘mportant for +he compleTe life of the Asphult

Lack of+his con cause surtalepolishing,
pop-ouls, and 9fadaTion poblems,

— Deleterious materials arenot wanted, Thingsg suchag
clay lumps, shale, Coal) Lice mica, andvegeTaTion

_propefty values, Test.

A BﬁorpTli on maxse 2 % ASTMCIA 6~
Abrasion lessthan 40% LA Apasion Test
Pfa'fdm/érgm/oaicci / 10% on5!| ASTM 1 T9]
Tey Ture mediumg high

S6und ness Sodium {27 AASHTO Tl

AAGGHESum 2A0%
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3-0236 — 100 SHEETS — 5 SQUARES
. 3-0237 — 200 SHEETS — 5 SQUARES

3-0235 — 50 SHEETS — 5 SQUARES
3-0137 — 200 SHEETS — FILLER

COMET

Dit¥erent Gradation MixTufes

a)Den Se- Juded ~ UseS A well-graded aggiyate yradatiow
1o reduce \Voids [wa mixlule.

bJ Gap «jrqdec\ —use§ @ gap-graded agglegale To preduce
a duvdple miyTure W{ﬂn STone gp5Tenc
ConTacT awnd l’l{jh Qsphqff conlents

- STovie - malriy aﬁphqlf 'S a Common
gap-graded mixfure that produces &
densely compacted asphalt with high
res\stance. o :”'uLT‘Ff“mjc

C,) Opew- graged — USeS an opeved giaaed aggregate 10
B cleale large airvoids So water willdrain
Thiough +he pave menT fﬂ)/er’

— many Times 'ﬂ1i§ can be used u:/\clffr" an
agphqﬁ OC Concrele pavewen],

DJ C’/‘iﬁ Seal = +his (s a Surface teeatment with au open-
| gladed agoregate To preSeVe The Surface
for pravrdmﬂ new sllid fesistance avid
Seqlfng winof cracls.

— This may have @ S/Lf“Chflﬂ for fh& 51 laer
avd a 3/g‘lcf«\,‘p for the secovid

E«) S,U\(\‘A}f Seal- This isa well~gtaded, Fine 439%yaie
mixfure Cor Sucface Trealment N
the corfective and prevenTive mainfenan




Los Angeles Abrasion, %

I max,

Flat & Elongated, % 3 20 max.
51 5rmax,
Absorption, % 2.0 max.
Soundness (5 oyclesy, % | Sodium Sulfate 15 ma.
Magnesium Sulfate | 20 max.
Crushed Content One Face 100 min.
Two Faces G0 min.

Soundness (5 oyclesy, % | Sodium Sulfate 15 max.

- Magnesium Sulfate 20 max,
Liguid Limit, % 25 max.
Plasticity index Non-plastic

Table 15.9 Typical Gradations for SMA Mixes (Percent Passing by Volume)

1in{12.5 mm) 160

¥ in (90 mm) S0-100 100

%in {125 rmm) 50-88 90-100 100
T in (9.5 mm) 25-60 50-80 70-95
NG, 4475 myn) 20-28 20-35 30-50
No. 8 (2.36 mm) B-24 6-24 20-30
Ne 6 8 mm) - - 2max.
No, 20 {060 mm) - - 18 max.
No. B0 030 mmy - - 15 max.
No, 200 (075 mm) 8-1 8-1 8-12




~In tqble pelow, opewn-Gra dea Triction Coa(ce
aaeding to ASTM D 3619

Table 15.7 ASTM D 3615 Gradation for Open-Graded Friction Courses*

ain (9 mim)

100

100

% (125 mm)

100

90 -100

/805 mm)

90 00

60 ~100

Mo, 4 (4.75 mim)

30-50

15-40

3-0236 — 100 SHEETS — 5 SQUARES
3-0237 — 200 SHEETS — 5 SQUARES

3-0235 — 50 SHEETS — 5 SQUARES
3-0137 — 200 SHEETS — FILLER

COMET

No. {236 mm) 5-15 4-12
No. 200 (0075 mm3 2-5 2-5

Asphait - % of total mixture 5-8% 4%-8

Y Reprinted with permission from the Annual Book of ASTM Standards, copyright Armencan Society for

|

— below aret\e tecomwendaTions flom Tnfer nat fovial

Slurry Surface AssociaTion

‘Table 15.12 Slurry Seal Aggregates Gradings (ISSA)

-} General Usage Crack fitling and fine seal

Y in (85 mm) 06 100
S| NOCA (475 0o 90100
Ne 8 (2.36 mm) 90100 65-90

'No.iis Q38 mm) 65-90 45-70 PED
NO. 30600 ) 40-65 3350 19.34

| No. 50 (300 pm) 2542 1830 oo,
-1 No.100 (150 pr 15-30 107

MO {5 prm) 10-20

Residual Asphalt 10-16 6512
Content, % Weight of dry
aggregate
"“.”‘-H—M
Application Rate, It/ 610 (3-5.5) 10415 (5.4-20

¥ (kg/m?), basad on

mass {weight) of dry
aggregate

T — L

« ReCommended by international Siurry Surfacin




3-0235 — 50 SHEETS — 5 SQUARES
3-0236 — 100 SHEETS — 5 SQUARES
3-0237 — 200 SHEETS — 5 SQUARES
3-0137 — 200 SHEETS — FILLER

COMET

— devel OpﬁA

(e search and iwip lewented by
DOTS 1w

H/’\'{'

he laTe %205 with extewsi

vatious STa “ﬂ,

+he \q?{)gw

= WF’r’P sveS o Comio;m(; gfaéa’i’}w\ To 9O —H/\(‘mfg !_1 Cef-a«rq;ﬁag
Yo o MU O Maxiwmun, GWgUATS. Ol a Sieve gize

_41»( aleo f@%UI{€,9 agy(ega Q‘WW‘“H’C ¢ lhhowin in tolple | 15,

12.5 mm Superpave Design Gradations

Sl e o e e - m S
80.0 - Maximum Density Line

70.0

80.0

Control Points

Percent Passing

=
40.0 _\,ﬁ,f;s(i) a '@
30.0 oot
200

10.0

00. !

Sieve Size (FHWA 0.45 Power Chart)
Figure 15.3 Superpave 0.45 Gradation Curve ’

Table 15.2 AASHTO-323, Superpave Aggregates Consensus Properties

230 | 100/100)

)

i!'
) hH
S PAE Y
A oY
] “.er\é;‘ﬂl i
<03 55/ o/ 40 A

03wl e ! 507+ ! A0 40 40 0
Fte<l0 1 85480) 60/ - 45 40 45 0
0to<30 | 95/(80) 8O/(75) 45 i 40 45 10




3-0235 — 50 SHEETS — 5 SQUARES
3-0236 — 100 SHEETS — 5 SQUARES
3-0237 — 200 SHEETS — 5 SQUARES

3-0137 — 200 SHEETS — FILLER

COMET

Fe dﬁmt AviaT ion Advnin stration & J

~ FAA has Tyﬂaca( )/ gher STandards ‘Fa( A,(pgmmm 5 thir
Othey GQEV"CTQ,,

Coarse pgaresale

—Ccfushed stone oc jfﬁ;'f-‘" | with certain £ractured fuces

1)

— No motethan 8% by welght of {lar f‘rd/cf@ ong4

t.{

POruckm Gm—*m(«""‘ raTio
- Must be Sound, Toug h, durable pof-hcle*ﬁ
— No gtreate( +ltan Y07, weaf, AS‘”‘/MC/? 107 Sod jum Sal+tate
Smmn'czf;_‘;ﬂ&?/!/l(i) and (3% magneSiumsylfate
SoandweSS (ASTM C§2)
Man u?au‘md §awg

Z o (€SS than 85% used.
~Must v‘-ﬁ?_c,fea ";_ a;fﬂ, dum\ow dvmuiov’ )hfi’{/q no
cay pall

=NOT Mg{{.‘ﬁ‘ nﬁ QJ"FG?’" P;zf‘w gT’yIViéE)( ang {Of LL

Table 15.3 Federal Aviation Gradation Requirements

1in (375 mm) 100 - = =
tin (250 mm) 86-98 100 ' = =
Yain (19.0 mm) 68-93 76-98 100 =
Yein (125 mm) 57-81 66-86 79-99 100
Yo in. (85 mm) 49-69 57-77 £8-88 79-94
No 4 (4.75 mm} 34-54 40-60 48-68 58-78
No.8{2.36 mm) 22-42 26-46 33-53 39-59
No. 16 (118 mm) 13-332 17-37 20-40 ; 26-46
Ne. 30 (0600 mm) 8-24 n-27 14-30 19-35
Ne. 50 (0.300 mm; 6-18 7-19 9-21 12-24
Na. 100 (0150 mm) 4-12 6-16 6-16 717
No 200 {O 075 mm} 3-6 3-8 36 36
Stone or gravei 45-70 45-70 50-75% 55-80
Slag 50-75 50-75 6.5-95 70-105
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