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E x ploration
— locate agglegale deposit o supp!
a given ynaclked at a compeTitive plite:
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— A cost analycis of product |$ @gﬂﬂ,mb/y
[ mporTanT

i) processing

) Sales
'i&jj (egu [ 1To(y 2 xpenses

V) overall pro-it

- Aggregale SourCe wmust meel many pnysical,
mechan ical, Chem icaly a4 ducayility ploperTies

~Very few (esourceS are. pulely homogeneous
Tn aggregate Spflo peches

—9vadaTtion S exTrcmgly. TW\}O'O(%’JV.T? TDO Fine. of
gradation-in-Sand (5 not desivaple

—3e ware ot ou”{“g{@}é; o
M\/nyiﬂj mineral Sour(es
|~ & T
— Gran|te OutcY¥opping , LimesTone Cli<3s
saud sTone Clifts , cate hardening:

ina locaTion
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}/G(EQTiDV\S 1 A99 fegale Quait
= high variaTions Can Cldle produciug and meeTing
aggregate Specifications very difficult
A
and expensive

— Sand & Gravel
ngdafr{w varies wi da(y
Hj) could lbe wnsSound due To Shq/(i/ ’QI[STQ\M/
& other minerals
= CraShed sTole
'ﬂ Ig gouns (= P@f”ogf_'{‘/ and density can
: -t vaty fa»v*gé?(‘/
— can be highl c%em{wi)y
feacTivVe with ,4\[ lalis in
CewlenT, @A@/

: n‘ T S ‘I, v

i) Metamolphic - can e Very £lat {n 5 hgpe
due Te miverals suchas

Slate, Scl|st1s, & Gueiss

—low ,;Mexz(@‘tfcz@gri“m dg_i,
To minerals suchas slaTe
‘. —

[i1) SedimenTary — Clay-rich aygregate Can
fetain laroe amwoynTs of
watey which causes
eXPaANS 10y,

— shale maybeflaT, disinTegrure
upon  weTTing [drytng , Sultate
g ouldues s, ond £ reez2~Thaw
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w“?yﬂfu-ﬂ.'i)f ina loose ?u:f(?c?,;?i) N0 need to
“blast or drill

= USes fronT-end lodaers, powerSyovels,
haul tracks and bull dozers

i) ny or dewaTered Source S
— o sub mecged material pulled out
With vacious ConsTrucT ion equiptment

[

&y WeT deposiT Sourtes |
— waTel gulpmerged wateral [ ¢ rfemoved
with a dfc&j‘éi/ dfag(i'mey Of\*'ﬂOCJTfMQ Crane
— dvedge — usging a bucllet =xcavaTol

= Of large oy T ion pump

T dragline — land- based ceane that
Casts buclers [nTo a water

— Lloating Crane— grab-Type bucket
sqspended on o Caple £rom

A beoym ts obtain materia]
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Clushed STone Exaction
—produced fropn golid reoclk tolmgTions

- g_m,cﬁy;ﬂ wvolve s &k’i]\}m;}/ b!(f;7;'}653{,(;7%@,5/‘5—;9,4{@
| P e
— ThisTekes plate at a quarty Typically

\
W

TWO Type:’: OWD L Tone E)(;?C“!:’th

) Surdace, Minivg
a‘f) Under glound Mining

* Cucdace Minivig | S the wmost Commoy
and witl-be Talled gboutmost neye

Surtace /I/lfmf'mj
1) Pevelope ofa Quarty

— fewmo Ve Top sah| and weathered YOCKS

— ConsStruct haul Roas

3. Dfilling and Blastimg,

— Various drills and e xplosives areused To
bfeak apart (oeck formaTions A wio
mana9 qbple sizes,

- sizes andTypes ot drills D expl?f ives ;
e deperideuT OU j‘h{ci{weﬁ/ r’?ct Aarcmigff,}
chemical Qowpoj?,r'nmé/c}mﬂﬁ{ ¢, 9€0_9(aphica
Ve STricTions, and [ocal vesTricTions

§) LDC{A‘MQQ haulivg
— Lropt-end loader of power shovels \Qq;l;
C99feggTe iwlo al @{‘F—WEV\W“\/ TrUCKS,
— opTimum Cycle Time (S Very important
“'*(@q(_l;m‘,/a(, \/\a‘u\_\\'@/ G d ‘/@Wla\/r'ﬂﬂ
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DeSighing a Pﬂ:r-fr

= avw experiented plant deSigh engincel W\U\ﬁ'flc
evaluate and formulate a valid design process

~ Nery fugged , imassive, andexgensive
A | g i ; : !
CONSTrucTion a(%uf‘p ment ave Used iwn proauctioy

~ Many parameTers Attect DesSign
a) Mineralogy & Matecial properties
b.) E{{ects ot drilling & plasting ow gfadalion
CJ POTev\,T?CL] waste ’Qrod uets
D) Capital Costs

E) Types of installation - po‘f'mbg'f%: raTiovary
o

_—_

F,) opetrating Costs & L1 Telia
~ Capatity @Dwﬁf%_rj / aﬂ{_f‘a ’1’;’;&375 me, {E‘i*’f
| OUCWTF‘/W@V@({’ST‘(;‘:’C Ly (kilo-walt f|i’.://**“%f'
avia weaTher
&) MainTenan ce
i—%)c[/\arﬂ:'mg-pfwifﬂ'ruc’{‘/ loader, excavaTor
I)/l/lcf/\oc;% ot ETO(,[»L‘pi'Ll.m;gf- & ETof'qﬂa
. » - . = N a7
I)/\/\ﬂ'ﬂ’af)d 5(/\_1)/)]0 FULT) deé, fm\‘roqq/ Dalge
V) Space Availd ple
LD SQ’PQ,TX
M) Fufure Growth
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Fr‘a._c:t‘w(‘f:.- /V\cchamsvm ot Stoune

STone weed§ To be Lfactured \gy blas“'ti-ng apd Crushing
processcs To weet speci{icatwns of\gfad6(,1’50%
and Shape.

The Yeye 1o tfacTuring STone
i) Force
9\) Distri buTion o£ €orce
3) AgglegaTe CharacTeris1icS
A swmall hawmmer and chisel can be very e{{ective

a-t fedyCivg the S Towe Size and crquiqu a wellshape,

HOWC%{, a sledye ha'mmcr will vedure the Size
but CleaTe move £ines and poofer shapesS.

L/Viﬁghqw'rsm s of STone Brealase.

@) abrasion  — NOT enough eney
b) Clevage  — Sufficent euergy
C) Shatter = 100 much €atfny
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:8_5._6 Abrasion, clevage and shatter mechanisms of rock breakage’




~ Abragion
{Coarse Produst)

i

- Ouantity

 Abeasion -~
| (Fine Product)

Particie Size |
Figure 8.7 Regresentation of the mechanisms of particie fracture and the resulting
size distributions.? :
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BlasTing

= G WEH ’EX&(.%&.T&& ‘Oiafﬂ' transtorwid a selid rock
o wiat [0A o -Fragvmsm,‘g s mwall e,vwm@k To be
accepTed by a crusher without €xcessive fines

— Too wuch counclertraTed Lorce Wi\l ploduce Too sl
of sizes,

— Too little C,o\./\cv't,vﬂﬂaﬂfﬁﬂm d'(: -Pofc,ci witl rfesult (wTo0
lavg & 0% particle Sizes 1o be (uShed

—Vely dauwgefous

f

— wmany ﬁ«r*--"(ﬂy guidelines have been cleated,

~ ROCK BLASTING 5 2+
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CruShing

-~ STowe 1S broken inTo the desired gradaTiva and S hape
Th(ougl/\ ce Series ot Cfuﬁhiwﬁ process€es aund S creens,

— Again, thhe 3 Keys to LracTuring are sTill important
1o achieve desived gradaTion omd shope, but even
Mole deTqils go inTe the Cmﬁhfwj—j process,
3 C(ushing Factors

i) Resistante of the matetial o crushing,

.) Reduction vatio of the ctusher

Reduction - SizeFeed info clusher
(aTio  Size producT outof cousher

*NoTe Size s 907 passing a SteveSize

3) QuanTity of £eed @wS/,@

3 STages of Uughing

j_) Privnary clushing
~ feduces latge houlders +o manageakle sizes

*Typicqffy/ a faw o ¢ gyrfatory clusher

QD Selondary Crushing
~ fedyces Sizeg to Comwmenical Uses

- Typi::mly/ a Coue of impqct Crusher
' B) Tertiary Crus hing

— SomeTimes used wWhen Secondary crusher
does nt achieve deSived size and § Waylt,
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3Types of Crushing equigTment

a) Tw pact clugher s
—€Xerts high speed blows Causing
high degree of Shatter
b) Jaw and GyraTory Clushers

= everts low awouis OF energy Causing
wmove abrasion and clevage

c) Cone Cwsherg
— eXxerTs ywederaTe awounts of energy
cleaTing clevage awnd shatfel

Crushey EaquipTment Manutatures

’"TV\-E’.Y afe Selling a pfﬁdu(ff

~Rowever, they can proyide charts for predicting the
Capacity and gradation using Their eguipTment

- Chart cqn™ 1qlle wte account The thi\l"fy G"E'H/lf’/
AggiegaTe ’(y,ﬂc To crusher.

opTi e

——Cfugl.“‘,,,g g%u.{p‘!ﬂm‘[’/e.sPe,c;Q;[}f Compressiom aw_é Lnpact
Cmshers re'.q’utfu TmTe:r*p‘arﬂc.fc energy transter T
achieve  efficient pertormance
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SC {”ﬁﬂﬂlmgj

— Scr‘&&mm_g 16 the ploCess OJEL S epe (aTing aggregaTe ‘L’aﬁr{aégg
Wt Varieus Sizes

—Nagious Types dand jayels ofsceens can be used
To etffictently Separate partides

- scleen capaciTy, fz:%'\cic;:zw:;\// and screeu bed depth
all iwpact producTionfate, Formulas can be
tound in the Aggregates Hand hook,

— Agglegate height on screen Should woT ekceed i Himes
+he Séyeen 512¢ e;?pemw:g;

—a grizzly 15a Type of scken for iniTally
gf-&?-l??fﬂ':f-{?""@tiﬂj? -H(\e, mu L {}Erlﬁ; | bén@grﬂ T+ enters
The primacy efnsher
=MoisTute Can glco freduce the et iciency o
SCleening Surtace

(

L e A WAL
(- Y 7 B 4

=
g T - _
S o, Streen
= Surface
2

B

o

Screen Length

ng@ 8.1 The three major regions occurring along a screening surface.
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OTher foducrs Ploduced Imé':re,cﬂy Flowm C(ughimg

1p(a
~ As awuckpile 15 loaded tnto a gizzly screen,

latge STones ave rejected £ being Crashed
dug To the Size, The (ejecT®d STones are used for Liplap

- These Sizes range Yovm G to 20 tnehes

~They can be used T help proTecT STructares
dﬁC(fMST '6{\09[0% Q\/\A SCOQ{QV\ﬁc

Manufactored Sand
—This 15 a by-ptoduct £fom the (Jug\/\]mﬂ plocess
— Sizes can Vary £om Vg To very £inedusT

_ Sotdepiugs 15 the unwashed by-prodact that
C.owes cli'f“f.c,ﬂy O5ter The gcraeq'.\y@w;@" pV’oC€5S,V
This 15 wiany Twes called unwashed wmonufactured
Sand, It 15 dsed To help Cine grade ‘many aggeya

base Sultaces,

= /\Aawqjt:q«::’i" ufed Sand 1S usually a coavsey” giqdation t+han

wany natural Sgnds, This bas T}/pif.;q!\\/ bee
Washed to fewoVve +he duS't’paf’hc\eS,

— a five Manafactared sanid hag been recyushed
0 Liner gradations and the dust rewoved. The
g¥gdation witl not be as well-diecTribuTed as

natutal sand,
"Depe\f\di‘wﬁ on the wayllet Tnthe afed, cosT ot p\(oduCﬂO\g

CoSto€ disposal and fevenue OQQ'J-(K all are' vatiables
g+ inv\“tf +‘f\e,/de_cisiom ofpfa ducing awy ok +he

wmapufacturfed sangd. «Wpe,g,

-
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Hamd,@mq of Material (nto a Gradatiou
| LAYIO o ]

— To v oJe- VH‘;’?{"(W\W ;Eﬂ avi &{{;C;ffﬂr aﬂ& 'T!WH&)V
wiapner” duving the cfushivg process, Cchures

con vcyofs/ el evatols, and l/\t’)(j}f;:{’(“é C oy pe uted,

& Feeders gnd gale € Can Inc\P monitor 4he flow,

~Ater waterial T¢ clushed and screeWed into the
de sired size, 171105 ‘Typl'f.q“y laced | vte Septrate

bivs. This process 15 Called fracttonating.

— To meet a gradaTion vequrement, the aggregute
gizee afe blended together on a stockpile
OC truek loadout bins,

=~ Aggegute may weed To be washed Yo e move €XCeSSive
Tine. Many Technigues can be used 0 accomplish it

| Geadation VatiaTion due To planT Pleformance

— Maintaining SCleens

= SeTting on Crushers

— pfoduction faTe

~ gtadatirn inTe and out of clusher
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—TWs i¢ a Tecwn, describing the process of
Teans porting he £inished pt’adv\c,'f o ‘Hﬂa cCusTtomel,

- The PF@dtLT v S wa13lf\fc3 dufivg \padivg (rocesses
and So(d by the Town,

— Tuen the finished product ts dischafged into @
duwp TaCk, rail car, of a Boarge.

S@ (egaTivn ok 9ra dection

- Ac-@iﬂfﬁé asS +he SepafaTtion of a P acticle size -F:-"Q Wl
The overall mass,

— This cau be caused by handling , Trans sporTing,
PO(M"’ Slorage, and large farge ot é‘f“fcm‘f!“ﬂ

— Pf&éuuer's want a close gradwi‘dﬂ lavge. To reduce

Pf@hlfm S wrth**sey'ﬁgm—“ﬁmﬁ

ZONES OF SEGREGATION:

Coarge Areas:

Figure 18.6 Sampling from a Stockpile Formed with a Fixed Conveyor
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STorage. o D o Central BatchPlug

—pmany different wetWod s cawn be used to
STere and Transpoct aggfegates in an Pluw

or Central patch plant Lor Asphalt or Concete,

~The wote aggfegates are moved  the more
plone the aggfegateswill be 1o ‘seglegaTe.

_—COW\/Q)/OPg dfajTiCqHy Ye.duce S@j(@a'ﬁam campqrecl
To 4ont-end loaders,

— The wosT plefeyried mefhod To preveaT se fﬁj“-‘i’f?mﬂ
any Tnclease ploducTion s fp lse ConVeyor be(ts
+hat pMCELS aggregate into sTefage bing

— Howevey, mapy read ' mix P{W?TS and Tewpolaly aﬁphah‘
pfam“s will use sSTockpiles To stofe ag9vegate
and use. a feont—end loader to load the .

~ Many different ping con be uged to meet @ g(adatioy,

_ Tt 15 voet uwnrealisTiC €oc an Asphalt pavemedt To
USe (o diffefent gradation hins To mect a Combined gladan|

- & R&I{dy—— mix plant wiay  only have Aqsivgkf‘, sand bin
ang a SiV\ﬁg(’- coafse ajﬁ!’—-ﬁ:}jaffﬂ’( bin.

Lypes of Bin Tec.hmiqjuES

ﬁ) By gieye-Size— For a wore precise Way fo Combingd
a gtadation, aygregares avesicved pefore

= beiﬂQ Plﬂ'Cﬂd [nto bin _

&J TWO-Fin System— USing only a roclk bin ond a Sand
- bin 10 meet a Combined gradaTitn

3 )Multiple bins - 301 more aygregate gfadations ave uged,
For exawple, A 157 , 53 chip,ahd Sond bin

o]

n
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