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‘Appendit A

TCE588178
N ovember 16 1988)

(EETROGRAPHIC STUDIES OF COARSE AGGREGATES:
FLORIDA CONGRETEAND" PRODUCTS ASSOCIATION INC.

Bk aok ok kR % A

SUMMARY-AND DISCUSSION
'9‘
“The: nine; ‘aggregates areimassive-textured and fossiliferousilimestones) cheral stmugraphxc rock types are.
represemed I general the lxmestom:s are hard, firm and ¢ dense; -and on the surfaces of the a‘;~recexved material
(frcquemlv are crusher fines!. . :

Hydrochlonc ncxd mSoluble residues:consisi:of. quariz and chert The acnd msoluble Tegidues are from:0;67
‘percent fo; 21 33 ‘pércent.

The*24-hour water absoxpuons are from 3,77 percent 16 .16, percen( Specific gravmes aré from 2135ty
244, All of the above, valueszare acceplable for .concreie-aggregates:.

ﬂ‘he aggregales contain teqs than 0.007 percent acid-soluble chlond) eexcept for one: that had a. value ofQ, o1
percent. These chioride: values are eXtremely) low and neghgnﬁi pamcularly wnh respect.to-corrosion of steel

(There_is nothing delrimental rezardmg the aggregates) prov:dmg that good aggregate handlingand process-
ing is.exerciséd in their use:,

“TCE personnel have ‘broad e\penence wnh aggregates, cements, -adniixtiires, and Concrefes throughout the
-Siate of Flonda. Thns expenence mcludes com:n.les frofi. construchons of the 1930°s; through the; presenl
Excelient concmte can'be. made usmg the Flonda aggregales, pmvxdmg lhey conform to: AST‘vl €33, “Coricréte
Aggregates" -or other equallwacceplable specifications, .and wher uséd in appropnalely desxgned mixes. This
cuxrent pe(rographic Studyof" Flonda ag‘.,:egales‘conﬁrmq thie, past ewpenences
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INTRODUCTION

“Reported hérein ‘are tesults of slud:es ‘of aggregates. from nine vanous I6¢atiofis in Flonda The Stidies: werc/
‘made at th: _equeSI of Thomas A. Monahan, CAE; FElgrida, Goncrete and: Products Assocxahcn Inc Orlando,
' i received from a number of Florida aggregale 5y ",hcrs and were analyzed aihe
ner ele- and ‘Products: Assocmtmn as partiof an mdependent studv of- the qualuv of Flonda

aggregates.

Thc‘ aggregates were: analyzed usmg méthads of’ AST‘A €295, “Pctrographlc E ammauon of Aggregates for
Cancrele"’ ad’ ’ C “Test \Aelhod For- Specnfic Gravny -and Absorpuon of Coarse Aggregate’{;. Acit
oluble (.hlonde con(enls werg' de(ermmed by chemlcal mcthods

STUDIES:
L *Specimens Samples from fine Incanons i Flonda were: recewcd Specxmen xdenuhcanons are. gwen im
Table 1.

Petrugraphlc Studxesv "The specnmens Were quartexed until a. representatwe sample adcquate for the: studnas
was obtamcd &

%

many par cles ate. demtal rounded g;am of quanz as* lmpunnes \’Io A

: angular lo subroundcd,land massx e lex!ured 10 coarsely crystalhne. Paruelcs;
ctensucs and range from hard f:rm and dense lo moderately sofl and

:scalenohédral calc:t" cryslals Off-whne to hght pale partxcles are abundant On surfa{ces usually arg
calcnle finés: Parficles are moderately: vuggy and contain abundant.fossil shell. fragmients,

§g§ imenNo. JS a crished: limesione havmg 3 rhagimiim nommal (op size of 1inch: Pamcles
‘are angular lo subrounded hgh( buff to grav, and massxve. lexturedl to: coarsely; crystalhzed They vary

Autrice ;'ompig‘g,eﬁi.»_cmsiﬂ; (?tfég‘r;y.f)ta‘il_ihe-g‘glgit’e »fh,ﬁvjir_:g' a,banded texiure.

Several parficles are patchy dnd contain: rotinded buff areas within gray ateas:

+
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Sgccxmg No. 4.i5:8 crushcd hmeslone havmg a m:mmum nommal snzc of l‘mch Parltcles are
ﬁangular 10 irrcgularlm h&ape, hard angi ["rm ant dcn crvuggy Pamcles are, buff hght lan or gray,
‘frcquently fossxh[emus ‘and on particle: surfaccs are’calcite F ines. - Ani occasmnal parucle 3§ stamed tan.
‘by-ifon compounds Thc vuggy Jimestone: frcquemly contams vugs lmed wnth clear, colorless, calcue
‘erysials: :

P

’Many vug; surfaces are pseudomorphous alter dissolved: foss:ls. and’ frequently are lined with
dmsy calcite, Particlés onsisting: of - loosely ceriented shell-fossils. dre very. virggy and frequem
‘Reiinded dctntal -colorless.quartz g graing are’ prcscnt ‘a§ |mpurmcs in-sevéral particles;.and thé- pamcles
havera; granular lexturc

ibuff and consist of fine aramed masswe‘texmred calcite, Shell fossil fmgmems are abundanl On}
ﬁ'ossﬂ surfaces. frequently are colorless drusy calcile crysials. Areas of coarse calcite are: also present)
(“ Several particles are stamcd tan by iron compounds. Occaszonal particles are very vuggy and consis.

(of f loosely consolidated foss:ls that. have been replaced by d drusy ¢ calcite,)

(CherliS a_trace_component and is (an_in color, hard, firm and dense. It cons:sts of eryplocrys-)
falline quartz, with m:croscopxcallv lvmcal saft and pEppEr texture.)

ARENL [MAEALLLIEILL AR

§pcgm§n Nn~ é(c" nsists-of crished’ limésione ‘havifig & maximum AdMinal 16p-size'o
Parllcles arc angu 3 o vubm nded off—whx!c o buﬂ' in. col -and on- surfaces arepK
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abundam. on vuns and ‘~(‘oSsnl surfacca frequcmly are! calcue ¢ 'VsCals Som pamcles an: rich i m casts:
‘of calcne afier fossils. Several particles cconfain abunds nt gram of colorless; lransparenl quartz as
lmpunucs Some- parncks*consxsl of dgosely | ccmenlcd fossi) shell 8r.shell {ragmenis: and-aré more-
“[riablé ihan- 1he.miore €ompact llimestone:

&1{11\\11{@\1\11§iﬁﬁ%

Some rossnhfuou ‘hmesmncs consmt of a fine: gramcd massive- leﬂumd groundmass that
conlams areas. of 5parry calcne Occasxonal stiffacestare” stamed by ron’ compounds

Sggg‘ imgn Ng 2 ls,c crushed hmestone having a maximum nominal lop'size of 1 inch. Parlicles)
fare angular 10 subroundec, gencrally hard and firm, and on surfaces are powdery calcite fines. Par)
(liclcs. s generally are buffin color and an occaannal parucle 1S tan _ The buff limestone is fine- Qramedi
{and_massive-tcxtured or vagey with abundant fossil shell fragments and areas of calcilic cement)
[Qqqz;gggqupgrt cles are mouled black and tan, hard, flrm, and dense, A few particles are off-while),
soft,_porous and friable, and consist of looscly cemented fossils, Vugs in_occasional particles of lan
(limestone arc lincd with colorless prismatic quartz crystals Other parllcles contain abundant sand-)

\Slzed qumz mcluslons!

{Cherlis a Irace componcnt and eccurs as_very hard, firm. and dense, light tan to Jark brown!

,,,,,, g

{parlicles havmg a conchoxdal te\turc)

Nncroscppncally. the chert has typical salt and pcppcr texture and consists ¢ of cryptocrystalline!
fquariz)’ ’

]
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'» lspgcy_nlgpj:nlﬁ consists of crushed liméstone having a maximum nominal I top size of 1 inch)
. (Pamcles are ¢ _aggular to subfounded and on suffaces are calcne fines. The hmestone is generally bufﬂ
» (massive=textured to vuggy, and coarsely crystalline)

._. {rishard and f” irm, and; when not vugay, also dense, An occasional 3| particle contains tubes madet,
. iby_ermﬂ organisms. Some particles of otherwise fine-grained massive- te\tured off-white to hght)
. (buff. particles conlain scattered aouregqnons of - sparry cal calcite or caicite veins. Traces of che?ﬂ

| 2 (limestone_occur_as red-brown (o tan, hard, firm and dense particles. Other chenty limestone . paticles)
b - lare moftled buff and gray and have a conchoidal texture, Microscopically, they consxst of crymocrys)
. f(allsne_quarjz‘and have tvpncal salt and pepper mxtures)

. ""é‘ N ’ consists of crushed hmesmne having.a maximurii nominal ¢op- size of 1 mch

' Parucles ire anuular to subrounded‘ buff. io. graw and dre generally hard, firm arid dense Color

b variations, becur within.sidgle particles.

.,

» Buff ‘portionsiare softer, more: porous, and‘mure fnable than gray portions; which generally are
» dense and less porous.

. ‘”%‘ﬁmbhff.ljm’é‘é‘ié‘ne is frequeniy vuggy vug,surfag:u commonly dre, coated wnh colorless.

.. itransgp “drosy: calcﬂe’ crystals:. Pamcleshavmg & céllular exturg; \vhxch readlly absorb satef;.are
> freque .

’.A - - -

» An cc’éasibhal}pamcle CONSists.of sparty; calmte,and clay/ bands. Olher pamcles of gray. fossilif:
» -efdus liftestofie, conlam “veins: of caléités

: fﬁﬁé«i’madé ' '“t'normv orgamsms are, presem in 4 few pamcles nf buf limestone. Several

L]

» A few off-whue -particles ¢ donsist primanly of fossil:shells cemented: by cGarse: calciter

(3

> “The ‘Bray, masswe -texred pamcles arezhard; firm: and: densey -and. are: the most-abundani | gype

4 present:

»

'.;

L] Absorpnons afler 24 hours and Specnﬁc gravmes weie-determined: uising the methods' of ASTM €127,
» 'Results aré given in Table:3:

»

» g;mgr;de Sgud!g Ac:d‘soluble chlonde ‘contems werg determmed by an. acid dxgesuon-potemxomemc
. 1itfation melhod A represcmatwe aggregatc pomon was pulvenzed'and analyzed Results afe. gwen in Table 4,
> Tesiwell Graig Erlifi Associates; Inc.

> > BT

4 Melvyii P; Machin

» Petfographer

».

> Bernard: Erhn‘ Presldem\

» 'Pr()jeCl Manager

» MM/clm

»
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Tarmac FDOT Mine #87«042, #57 Stone; 2. bags, Eas: Stdc Bel Sample:

f\dlaml Flonda
Rirker: FDO’DMme 87 090 2 Bags \Alamx Flonda

Florida Rock Ind FDOT Mineé $12- 008 #:)7 Stone, 2/ bags,
Ft. \/Iyers, Florida.

Flonda \dmmg & Malenals, Charlolle Co Rock Dmsnon,
FDOT Mine #01-305; 3° ‘bags; ‘North-Ft. ‘Ayers Florida.

iFlorida Crushed Stone Co. FDOT Mine #03- 012 #57 Stone,)

{Gay ¢ Qgrry, Brooksville, Flonda)

Tarmac Flonda, Inc;, FDOT Mme #87—145 #57 Slone, 2 bags, Tatmac
Pennusuco Plani.

. (Florida Rock Ind:, FDOT Mine #08- 004 2 bags, Brooksvﬂle Quarry\
{Brooksville, Florida.

Page 6 of 7

Florida Mining & Materials, FDOT Mine #08-005, 2 bags, Brooksville Rock,.

Brooksville, Florida,)

Florida Rock Ind., FDOT Mine #34-106,2 bags; ‘Gulf Hammodk Quatry:.

1 1121
2 1325
3 5.59°
4 2135
6 479
6. 17:96.
@ 348
@® 1.15
9 0.67
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0.011.

‘les$ than 0.007-
less than, 0,007
less than 0.007
less than 0.007)

less than'0.007
(fess than 0.007)
{less than 0.007)
less than 0:007:

Specific Gravity.

237
2136

2.36

2.41,
2.42)

2,35
243
12.39)

é;44‘
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