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A s^rle or 295 lb-8 ei.11 teilla» »s 1e4w.i,V^ he»

!br s.irve. *tigst1cA m t^ss^dilla•^l^ïas psspe!'ties P)! *» te tw

meim. tloss tatitlncs or* fflertt»![ 1y aye1s» et tt* a.M ad

umd tor bomfii.i pufflses asdasgromd.

^bs sïrst f*««*DUM it^Qai.lrr4 CM x ^4 1O#U#rilitY o3'

aalir4 ooo«*to *Ill-baias aW *Mmu,s te tbe stffls vith tbis

mMt*sial. ^r* eouamete semmid h^ »ff^io3aalt abtarirne

IG«tM te vltl^^t Md th* pas"P'o of 5m to 60M tous Of a3»

tbroqffi a aM balae.

It la 4**irf">^ s^.îe ù•e ^-I3#s^bI» mm ad tbe

tallisgr in Um e-^ts. `^be obje+et et t^: l.n»sttgat3m te

t^^tc« te ^^rt#aa a aoasmte te met tbe sbove roqalrs•

senti ►*;iob viii oentaia a eia.teta of addi^ tona morse Ugregat*4,
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t •  u1k 3peolfle Gravity on saturated eurfees.dry 
uasia, es per AStit C127.ele 

G •  21,61 

• ,Itscrolon of saed, reqe cant. es ;it, Ariffee. CU7-tir2 

A m 1.2% 

• weight of t.%nd ,  •lry rolded as per &ern C29•55›,  

t• 101.0 lbiou. rt e  

2. retrographie eralyais at- ow .!'a follow/a/ ompositi  na  of 

Ue sands 

fAisrar 	41% 

.utrts 	330 
erb)neten1 130 

bornblende, le 

100%  

To evaluate the eertaer- Ing properties of aieee 

-1-aa (In sill tailings, tk.t lies eelle elide acoor!ing 

to t'a mint etenderd Method Cb7a52. letIr cs- isels purposes 

the  fine sand gatter test vies arepered  in  oortair vith graded 

i,4- andard Otteve rend, eenofeetured liemestoes sane, erd nrel 

sand. In ttie test 	-..-ater-see‘nt ratio was astot•ined et 

0.60, end the ewnsist-ney of mortar  was  held constant  at  a 

flow cd 1000% on a stanierd flew table for ell  sis.  "he> 

results are err:piled in Isba te. 1. 

3* 



F.»Malàf 	tesi Im of Morterageeting ;roperties 
of 1.fftreut Types of 411011 • 

Test Noes 	 lœ 

Type of 	Ott o  gr 	mane ae 	Natural mild 	ate» mines 
*we t 	std.  said 	Ittost. tee 	, g,•E*leyeLt4 	34111 %liar 

Sieve te. 	 % 1, e 4P..*1.1..ed on 5ifiewo, 

	

14 	 0 90 	 0.0 	1  

	

8 	 11%0 	 10.0 

	

16 	 0.0 	• .5 	 32.5 	Ce 

	

30 	 le64,0 	 . 	i 	57.5 	 1.0 

	

50 	 ;_iitb.0 	 » 	 80.0 	te 

	

100 	 100.0 	 :,., • 	 *•0 	1.94'5 

	

2c0 	 loc._ 	100.0 	7*-.5 

Vim. 	. 	 - 

	

NM 111Milledi 	0.52 

 rios 	C.'',0 	C. - .')Ct 	 C.60  

1 ,10 st 

	

100#h .7 	100 . 3.1. 	1 	100+1.6 	100+3.2 

Zee. fast.s 	9.6 	10.5 	 9.7 	144 
(begiomedtd 

i-1.7yei - n P ro r o r t V» er ereiletled e-or e %co. 

I ,ei-eityit 	141.0 	144.8 	 142.2 	133.5 
(Litic.ft.) 

-t-serrol.Q43 	, 	3 • 3  
2 ...4  • 	'.'0 ,e pr. 

-, trengthi.pol 	z 	4170 	 5615 1 	 5775 
(We eutes 



Coopering natural, well.greed send vith ”40 

gill tallin-s, ve eta else that the  latter  need 50% -rare emeet 

per eu. yd.  te  obtain ease strength of rorter es pr ,!uctel by 

flAurel send. 

• kilatrigiltatemAilid£Cigiale 
The  nul tellinge hove a high aeolent of materiel 7iseeing 

ba. 200 mesh eieve. Efforts were sleds to >prove the mein, 
of  the  *end by eelJction of fines. lbo telling* were screened, 

separated into freettlne end reblended In 3 grading* with 

deermased mrount of fines. 

-valuate the varterensking properti•s of ti** i- freved 

SempieS of zee another sertes  of sorter sixes with sane w/e 

retie end we cl=r, sisterey were prepered. %/sues of 1 . teee 

beets ale so piled in atle 'o. 2. 

Test results et—w, 'het redueed «oust of fines in the 

tailings increase the  e..presclve strength et the 7:orter. 

Ieproved telingS +mitt,  aril 5% lftft of neteriel passing 200 neeh 

sieve (third isproved greding in %ble 2) have inereased 

strength by 13%, •aving st the sere tbe 1.3 tags of cent 

pr eu. yd. -f lrtar. 

5. jaearILDLitiikiLar»  
marr ,-este he‘ve fen ttst 	-1sin cr-rt 	rter with 

firs sill tailings wrnad r,e4=ire viery rieF -iy-s,si.g ewer 

lh  tags of cemnt ref cu ,  yard of 



0,seL1 2 Lffeet of ly rlted gradin  on enrter 
net Pr:rtrt te 

lest =-, ess 	101 	102 	 103 	1010 	105  
fligietia 'Ante 	4sprovf 	lerrered 	1>proved 

Type of 	O't. gral 	mill 	.1.1 	All 	ill 
sere t 	std. 5144 	tailings 	Tailings 	':ailinLs 	ailings 

Sieve 	. 	 % batelne,d on 61eres 

100 	lCO.0 	43.5 	60 	10 	 :r 

	

..,, 	i-.;9 	 .....r 
200 	 7.5 	 id 

	

% Passing leo. 7Ce ',.1, 	! ve 

•200 	 nil 	21.5 	 le 	11 	 5 
_ 	  

	

WC retiol 	0.60 	0.60 	0.60 	0.60 	0.60 

Flew % 	s 	100..1.6 	100#0.8 	100.3.1 	100•3.1 	100-1.6 

Camesfaet_r , 	-,e.6 	14.4 	13.6 	13.2F; 	13.1 
(besiesed.) 

r.saiw' ;tcreength of  2-in. -orter Cubes 

3ffl4 ti, 1:51.t 	1775 	2320 	- 350 	2520 	2625 

7-3. psi.: 	2601e 	349 	'.467 	3559 	3638 

.114 



Oddities of =era. aggr., gate te the mortar can 

improve tbe Freest end *awe «sent. For our trial mimes 

of.c..nerete, la■ineb greveletone a mad, graded es follows, 

	

rimeties ..3/4* • 1/2* 	10% 

...1i2s 	3/8.1 	310 

190 by weight 

Te find vAe 1.ytieun rroportion of coarse to fins 

aggregates, three trial eives bees prepared. wane 309  40 

and  eas tailinea of tbe total areurt of etggragste, with 6  bais 
of omen% per ou. yd. end I.  ics slurp. Eros mace beet 

3 oyi!l. 6 X 12  in. were eolded for 7 and 2d...day tests.  iz 

proportins and  tait  results are Shown. ta able nz. 3
,  qesul:78 

of these proportioning Melee Indicate that sexism sieunt 

of tailings to  te  used  in 6 beg concrete  ias ie 300 of  tho 

t• al agsraïtes. dm;th 'is will prc-iduoe good workable eorerete 

with a 28.4a7 strength ovep 30G0 

Art•IP tbe beet esneigrevel ratio was established, 

fkoerises Places were designed with sill teWnxe lei saturai, 

 well...graded sand. In both mixes 6 tees cf meet were used 

per su. yard of efflerets end both were of the 'see consistency - 

1* Jacob amp. From eseh test 3 standard 6  z 12 in. end one . z  8 

in. eyl:nders ware ended for 7 and 28.1ey eofressive strength 

abrasion tests ,  

idsteb proportions and tfat results are seem ta  Table No. 4. 
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3  'OP Conert-te »Usti vith 	"int., v111 telling» ea 
flee aggregates 

	

- 1.4:."- 	IC 	C  O RCA 2,11—,•. 	 .'. 	t;1; 	:.‘ e - 	- o X CREI , 
Test 	 .e, 	 „ra 
en. 	stx pruportlone per 1 euee. 	weight 	 ty( 	Cor 7 restive Strength 	;c`eir 

 	lbeeet 	4p tr r -. 	. 	 rave 	rpai 	11, 	.0"C 	 it. 	 28E4 e  
I 4 	 lbe 	lb. 	ratto 	 , 	 re/ ..........- 

106 	528 	924 	2118 	380 	0.72 	146.0 	1 	290 	4 çti le 	244G 	3650 	Good 

e , 	
workablifty 

. 	. 	 —...À....., 

524 	1167 	 427 	0.c1 	' 	142.0 	 2.5 ' 144.5 	17â0 	2740 	
, prennded 

• 

108 	525 	 =361 	473 	0.90 	137.7 	 3.0  1  141.1 	1310 	2102 	very avgpr. 
tend . 

Conert.t• atz (6  t. ee) 	naturel sand vs. 311 'nllinne 

le 
e'lteellent 

110 	526 	1309 	1: .) 	302 	0.57 	14 9.1 	

—

20 	11.5 	2880 	 concrets  
••■••••••■•••••■. 

111 	525 	111 	2129 	370 	71 	14e...le 	 1.9 .  1%9.4 	2370 	Y.,60 	 n'od 
caLerete 

	

.......— 	 _________ 

*We t 

(a) Sand aged tr' sit ,s. 1069 le7 and te 8 le Slims mines eill tellinva t  as  
(b) arevel used is tee 1/2•ieet natural gravelstane. 

ci teed. 

(a) tsnd used in tst r,o, 110 Is nIfttrale well-graded sand. end in  test  tie. Ill a. 
Is >Anal" 11111 taill.:ea, as  reerived. 

(b) °revel used is the se 1/2mtnet natural raveletencip 



7. 	 3 o..z,nin ewe inforte.O. ion an tbt abrasion resistance 

with mill lelltnee cotettred witb ne'ural 

eT:rtse, t4eivso were c ndncted on ecner*te eirples 

110 so,d 111. •e!ght laices of ' ont tpe of oonerete 

were sutlectIA to elet 	 *Ir jet fed by atanard 

silica mind. toes ot tbt indicatses the abrasion effect 

on tho ott:71,erte spe, cieente* 

oe ?se abrasion 10G. 0* enlere, te ge,14 with mill 

telingn >0. 1I1 was about 30% higher than the less on 

e>rerste mae;* with natural end, as represented ty ea-pis 

,ràgb 110, 

îàMâlââàâilie 

1. 7* preluoe 3400 psi concrete lath mill tailing* 

Iiinne will Piffle* st leest 12 bags of ersocer eu, yd. of 

e;,.cretede 

2. Coeeret• ,ix with 300 mill tailings and mg 1/2 ins 
ernivelstone will cut Conn tte cetent reireete-se in half, 

want 6 begs of ce-rnt for 3000 	concret.  eft. 

3, lepri›Nement coll ,e u';.tained by elisinating a portion 

of fine •freriel in !te till 	1.;1!sie  euttini lovn !he «count 

or .200 *eat% site from 2, o 5%. 

r%, 0, -01 1reàrst 
fegi-eitr, 
inlustrIn min rats Division 


