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App06d ix-A,

TCE- 88,1i8
N6ove mer 16" 1988 8..

ETROGRAPHIC STUDIES OF CO•IRSE AGGREGATESI
FOR

:FLORIDA CONCRETE ANDPRODUCTS.ASSO9ATION, INC.

*e 4,'*~ *~* .

SUMA~YND ýbi$tSION
Theý nine& aggregates are massive-textured and irh oSto several stratigraphic rock tyes, a#e,

,represented. In, geneihe hmesne an on the surfacesofhqe as-receved ateria)
requently arsher fines.• f i

'"ydio.ohlobic ,ncid insol blJe(residues:cogngisi'ofquariz and chler., ,The.,a.id,1nihsQlufb.I: resildues :ar.,'frm :0.67
-arent t o,7.2I.'135 pgrerie-2.

"The,24.hour water absorpfi~ns are f0m.3.77.percent to 5.16 per'ent. Spe•ific gravifieisire fr6ri2!35,i
,ý2A4•.• All of the above., vaIuesare,.ac eqptabler for Soncrete, aggregates-

-aci •t--•l•J 6 l--ior-except vfor one that had, a, vale of 0011

percent., These chloride yalu,'s alie re t !-- lw ". particularly with respectiO corrns of steel.
-read prviding h eI g,6dVdgregte.: handlingand p sroce4.,

in~g is exerc~ised. in .Lhifr, se;,

•TCE perso'nnel' hve •br6ad exPeri~nce v•vi'h aggiegates,,.cements, "jdnixtures,,anid •on~reies throughout, the

.State dofFloiida. This ekperiince.ihclUdes coficretes fro0n,.e6nstructions of the i930's;though the. 1present:'
E.'ccllent concrete; can, be made using, the Florid~ aggregats prgvidimg they coi0form1toASTM G33'.Concrete
Akggregia tes" ,or. other equallyvacceptable, specificaions, and when-,used ,in appropriately dsigned mixes. ,'his
.urint 'p ogran " ud f florida aggregates coIfrmsthe past experiences.
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• i• I: :R ~~p o I 6't~ ~ i i , re re s u'l s s tu 'd i ds .: pf dg g r tiýga ýe fi t:o m . kn'i e ' v ii " u s 10c a tio rig in :F ld ri d ý .T h e •'Sl'ud i e'-sw -er~

hiadle al th•,ie'4uesf!o f-:ThgmIas. A.. M04nh!•n, CAZ,,#[0orida.'Gori•"e~te :and;•rgodifosA soci'atii(J• lpIc.,*rjiand.•
IF:) ' •6ri:da,,"TJ'15 € :It,¢me•ns,-wer•e recelved ,froma antmber-d[.Flofida aggregate- ,upp!e.:n d' '1'r .alzdat rihe

p~~~req96s! of lheFl Mridaý,Conpde(e .and~ !Produqfts, Xssoc~ia~titn as part :of;an'indepEnident, stud9,,'of--.theiulil ý o41ii~

•'. .hý -aggregates:were-iilagvyzddusing m~lhods oi'.AS'fM. C205, V;Ptrographit, Ek~mrifitatidnl cd f..Aggr~gAtes,sfor
' ':~nmi~i~lapd•TMC,:7;",-Test Meth~odF~or'Seli:Gvt,'n A`Oitil'ril of Coarse Aggregate:'_-:AcidJ-,

P"- :i~nsolublercs idiis and;.acidsohiubld c~hIo6detofitents were:'d~termnined.:'byý.ýchemicai: miethfods,.... ..

M Smpi',6m-naeldchidrs lý F~fia-wejeei" S~pecmenl'idntiications aegivenj'n

!•• •tW'ogra'phic St d'ies i- The specimens ýVre :quartte~d`-until 'a,'~re enlt i' e* Sanm-tq adequate 1for the stUdle's'

0." 4~ecimn'ehi:N6., Is !ga. c-rus hed !y~tD. ing ajmaaximumi,n6?nihihl- ,tpSize 6tf i nch. ýParticle-

a .re at.•hg~lati*!to',su ibr64ndedand.ohn s~f aceiga repo~wd I y fin es oft.a Icite, M any, partjqleds.:h~a~ve,vey~y
i• rregular ,surfaces.. The lj!mesllonie~lsihght ib~tfff~ad co~nsiitst'amnl~y,,ýof~assivq eXlturedý'6ale.te ,ariy'

:;'|: ~~foWssh~lell fragetslrel:re~uent, Limmfg,vug :in some particles r ~ololsrsai act
I€.yta': n-*many*sp arý particles.a~e,.detrit! i po.dd gr~aifih f s~a-!z s iip, uritiesý,'6s.iiette

..- -hh,,h ,hetn~t~tm d Hanm bi Ion comaound se,,

.), ;~~~~Speeimen,ýN6- 2 j acru~s aed -hines!one' h-av~infg:a maxii urv :no minal ýtop,-s e-,of f!inch'.,'Patce'
'i[ re'mnly'btff~n olq~; anigula.rto subroujnded,ind, m -sv.textured :o coirs~ly'¢rytaln. Parti.cies.:

fiýyribdilerc~atrssadag ro hihard,:,firrm ýandý defise io,, modetaiely. soft and,

): griiy~.pagtices'are rmassiv&Atexiired&,.hdfin and Aerfse, and contain =Vug,.jined. Wji~ -fbm offdar-

ýScaiehbhedr-al 6alýiie Crystal~s,. Off-'Whiie~to,light* pale:partic'les are, ai~un dant.,,z On..sui'faceg usually:are

•.•' cal6tre'-fines: Particles~arerrioderately v gg and pontain abundanrtosSil shl.,iagMents,.

). 'S~~~ýpecimen.N o. -3 is a cru~shed: imesidne ha-v•'ng,a m'aXim 'um .ngmi'fnA to g,,size 6F*. I nc~h: :P,'articles.
,.,ai~e angular i~s~ubroiin~d; -light:.buff@t.g.r0y ano mfa. ssi'veHtexture'd'.i' t.c&a:•s ' dy,.C_.ryMllized:. -Tliey! vary'

f~r-m hard' ,f6m,1~~est~ohpits n~oea~y-,friable, Nuggy,-,partfe are ,,cqyent- a'n,
x•,cniiinr abundant-4:6s~i~sfills l rfagmenhtt•, giaeae~imhydMdwt.al~~,odu

!.: .,occ•6asio•nal ha~let~fiepfil- ar• fritgm~ents of"qtuart ah,'lspis, .. .

SA,,tr~ce c .omponeft,consists cr erstallihe caleito- IiWing aý bqgaded te~xwtre-.

'• S'§eveial part'clles,'afe patichy a(n& ceon tifih ro~inded& buaff jreas "ý,,ithin gmay.areas,

I|
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Sdccmen No. 4:isa crushe~d'hmestonehavinga amaximum nominal size ofL inch. "Pairclesýarc bII
.angilarato lrrcgular.in;ýapeUhard; and fifh anhd'dense.,to':vuggy 0Particles are buff; light tan oi.gray,.
frequently fossiliferous,and on 'paticle surfaces arc .cailcitefines. ,An `occasional• parltci ssta>iied-tan
'by "ifion com-ounds. Th'vug'g'y. ,,Iimes'tonc.frequenily contains ý,ugs lined .With, clear Co-oriess,c,ýa!icitle,

iany vug suf are Wseudoniorho.s~ter'dissoled fossils, ardf~qtieiiy are, ind With ,
'drdsi calcile.articl consisting: o looseIy cemented shell fO6siIlsa, e very muggy and freq.entl.

Rn~dls~squaftt grains- ~pre n -as, im~pirilisl ". hpatils,and ihd ppiti' ltý

(S'eci-men No. 5 is crushed limestone having a maxiimium nominal top-sijze--of Fi inch. .Par t• )
are a.gular t~~~o-su~round, d, firm and dense and on surfaces are calcite fines. ?ricles at r lh_

o fs fr•mentsr•_ ae abundant. t-

rieq•ril - n 'cgh~'ly A~dad~im a oeaey ýaey Fof siec Fl a e~l arEagments arescnU)

_______~~ ar s Tii punds.
f _ _________ -yaricltes. r eYU9g:ncLk'

(ofb 9_s I cons •olidatd foslsu that have been cirepcacied r t.
t 0 2-- _b_ V

andrt is lopt ,loirm andd ense. It consists ndf. reo mre-

(14-1 iniqat wit mi=ywlsaltadpp~r~__

Snoecimen No 7 oni~st~a crusnehg limestone hlaving ' a m naximnum nom iinal tOD".lik~ I ' Ifi .:rthcesh/

ic are angular to subroundedbuff ffhi o bfrs an d o n -surfaces inrares l 'de'ywdcry f alcines •
f cheP'tis arace c onl an-d, firs nd modertey-gy- Fossil rtlIWi gments are ,

abnaf nvueis and]'ossii,surfaccS frequently areý ca cite cryvsals.. Some 'p,artiic ester rijch in easts
W'dcfie after fossilsy_ 'heheral pariils tyclontain abiindanl .grainse nd colnrstssjtrynsjprent rquaitz as
'impurities. Some parttdcs'consist of lobselIV cemered fosl s6 l S rh~l fragments, aind' are pmore-

of, a, s oe ind ive-texturcd groudndma that
sopariycaldci; 6,ccsionI sUifa t d by in comodnd.
__ iet e avn _ _ -V f_ý6_i=

SagmnNj isia heu _na)iJ.mum nomui atoqpsieo lnhatileg
larcangular to subround, .gcndrally hardad firm and on surae are pod( Vi ie.Pr)

~j~~g~cralygre buff in color and ai occasioci priclestn The buff limestone _fiqq-graingdi
and assve c-trcdor tueg abundant Cosment andl areas of- cacii cemeW --,

'~Ca6aý!ional particles _Lirmt tAed and an __ A few~j~s ____

(§4(borous and friable andc!Wkst~ of ian~
dijieiiItone are lined 'vith coloresp-r in ,rz yalOjprtcecoaiabnntsnd-

(hert is a trace conipoAneýntand occurs as very 6li~rdfir~m an~d dens~e, fight an to dgfk-j~j
(ileisihavingacocodletu.

(wierosg capel XLhey, ths y p1n pýO T -- t and peppert of cryp tocrysiqin
qV

T39634
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S en No, 8 consists of crushedhiRnestone having a maximum nominal top_ size of 1 incht
•* (]•rtclesareagulto.sboud~ and on _tfa.:s ae calcitef, nes. The limestoneis ge~nenerlybuff-)

1)' • • fiiid •m&,A.• when not v~tiggy,:asmense. Anioc al pa~rt_.cke con~tainsa•.e i ~•,

by-,boring organisms. Sbme peiwise finne--gined .masive-textu reoffTio
(64uff fpartiýces con taipcattered ai regations ofsparrycalcite or calcite veins e of erty _

I Irmestoneoua.s red-brown to tan-,_arddIfir andhdense ardtim_ . Other cherty limestone pyarticle
*: iar, e moJ~ldi£.ajd gray and have a conchoidal texture. _Microscopi ,_lhey consist ocyptcyŽ)

* tal line,_4pz.arpiind have typical sallaqd p~pptr textures.
I!' .Sp~eciffien No 19 consists' f crushed limestone having a maximum oinial ,topsie of .fin ch.,

Particisare angular tosubroun~derd; buff. to gr:y; and are gen rally hadrd, firm arid de-e 'Color"

* v~~~~ýOi~ioiqs occur Wti igeiiil~I
I Buff'portions-ýare sorfter, mrore. porous, ahid5mi6'efrfiabie'othiin gray ,portiorns; Which geanterally are

* d',entand s less prous:.

' 'The~bTff , im HM0ne isý frequendiy vuggy; vug.su f•cescommo~nly areý.coated •with cojdrless,
.transpareqntK.drisy-ca ctecrystals,1 'P;artýIles hav'iig"a'.-celul-artextur, .which readily abs6rb' wate'rjare

Sfre.quent.s,

An oc:asi6oaijpahitcle cons'sts• 'fsrry ilcicteandý clay, bainds.. O'het particles of g'&y fossilif,
erbrus !ni Atodde ,co'nain'v.ginsof calcite.

'Tubes, iadeb4borihg organisms,.arýe presentin.afew particles~of bu'.f.fiiienstone. Several.

I partils conitiin traces -of ,pyr!ý.,it casion' i'o-nz tanie , 6hnasS'-e-teXttir~d Tatils-o
* cletrit l 'quartz r-ra1 -4

A-•few% ff-,vhiie particles consist pri mafil y .f,: fosi`-i .sh6Ms c-mehted ,bykoarrs' Calcte.ý

'The gray; ma•(ieextured pat i6les .are; hard, ýfirm; and -ed nsý; a re the, n.sc abundan. wpe
pres nt.

Ad.Aiisblii ble. Resi'diie
. ;Acid-insoluble res~ues d e e deermined qheqi&cily., Result's are giveh-in Table2•2,

,Ab4iians mid,s6eL fi ravitv

.Al6rptios afier-24 h6u r and iSpeni fic-gravitii.s" we-edetermied usifig, the methodso' ASTM.C127.
I il~esults are givpei "in Tabl16,3;

i Chloride Studieg §, Acid-soluble chlihdte coritefts w'e determine.d byf an. acididigesfion-poteintiome(rie
itration method p Arepresentative aggoregate portion was pulyenzre and analyzed, Results aie gien in Table 4-.

Test"Well c-i.ig ErliiiAssqciA• k;lnc.

* Me.q n v P`,i Machin
* _Ptr'ogirapher

" Bernar'& Edin President,
Project Manager

I)1 ,Magec!35
I
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Th'BILE- E. AGaGREGATES ,,SECIMEN. | EI•:DE NTIFI CATIONS

t1arma'cFDOT Mine #87-042, #57'Stone; 2 bags, Eýasi'Side, B'eh, sarple
Miami, Florida,.

2: Rinker:FDOTMine #87-090, 2 Brigs,, Miawi,, Flribda;
3" 1Forida Rock Ind. F 6T.Mine. Si2'-008 #57 Stone, 2'ba•s,,

Ft. Myersn Fl-rida.

4' Florida'ýMining, & Materias, CharloIte C(o. Rock Division,
FDOT 'Mine #0-3051 36bags'Nmorrh Ft. M•ers, Florida.

S ioda C heC So o.OT Mine #08-01 2,#- ,

6: Tairmac Florida, Inc.,'FDY MineT #8745. #,57 S!one, 2 bag•, Tairdia,
pepnnusuco Plani.

'T" {lorid Rock Ind., FDOT Mine #08-004, 2 bap, rooksyvillý uary

8& (Florida Mining & Materials,.OT Mine #0-- 005,2 bags, Brooksville Rock,.
(Brooksvi~lleFlorida2)

9: Florida ,Rock Ind., FDOT -Mine #34o106,• 2 bagsý;' 'GiIf I ammo~k'i-a'rr-'.

TABL 2'r~cD4NSLVBE RSIDUES OF THE AGCIREGATES)

VC

dP'

NO

ON
do,

00
so

00
91
Ow
Op

2'

.3

4

Acid-Insoluble Residue (% by.,,iehtý .

13,25•

5.59'

21.35-

!17:96,

:60

6,

Page 36'
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I
I

I TfABLE 3 - ABSOR- TIONSAND SPECIFIC, GRAVITIES OF THE AGGREGATES (SSDY

Specimen No.,

'1,I

I
I
I
I
'I
I

I
I
I

,3
4'

5.

6
7

9

24 hr. Absbmt ion (percent).

3,77

4.50,4 .71,

4:34

C4-.:54D

4571

-Specific ,Gravitv,

2.37

2.36

2'.44

TABLE 4- CkdD-XOLE•HLE--RM.)CONTENTS OF THE AGGREGATES

,Specimen'No.

2'

4

6

9,

(C!-. % by weight:

0;011.

lessthan 0.007.

les ,than, 0.007,

less than 0.007
OLes than 0.00)

less than.:0.007.Fless i Lh-an -0-.6 7)

less than 0.007

less than, 0.007

! Page 37'


