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LINESTONE DUST TW MORTAR

The gradation of stone* sand greatly influences the workability of
conerete made with this materlal, used as o fine aggregate, If 1t is oo
coarse, a "grainy? mix results which is harsh working and which doeg not
hold the mixing waler in place, Fine stone dust greatly addé to the plastl-
elty or wﬁrkability of an otherwise harsh working mixbure and from this
standpoint "finesh are desirable. Bubt the gquestion srises: What effeet
does stons dust have on the ph#sical properties of the conorebe? Light is
thrown on this gquestion through a preliminary series of tesbs ma&eria the
Wationel Crushed Shone Association laboratory,

Mortars were-made ﬁp in the proporbion of 1s2 by weight, ﬁsiﬁg lime=-

stone sands having the following gradatlons:

Total per cent retsined on - Loarse Medium ' Fine
Moy dwmemewm= 0 0 0

Bomme e e B 3 ' 0

- m === 50 38 25

o - - 0 80 50

BO o v = e = 80 80 70

100 ~ =~ mmm ST - 20

| 5?12 : 2,74 285

To the stone sands of the sbove gradations, limestone dugt passing
the No, 200 sieve was added to- the amounts of 10, 20, and %0 per cent by

welght of cement, equivalent to 5, 10, and 15 per gent by welght of sand,

#EfTaes of Limestone Dust Admixturesz on the SBtrenghh and Durahility of
Portland Cement Morbtar,” Bureau of Engineering, Natiomal Crusghad Stone
Agmocia tion, U,844., 2 Ocls, 1937,
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A1l mortars were mixzed to approximately the same counpistency as de-
termined by the flow table, Finally, after 28 daya' storage in the moist
room, the spacimeﬁs'(zain._cubea) were besbed for absorphion, crushing strength
and resistance to freszing and thawing,

It wes found that the finer the sand, the higher is the water-ratio re-
quired for equai flow or consistency. Howevar, contrary to the general watere
oemant.ratio strength ralatiomship, hi?her strengbhs wers obtained with the
higher waﬁér—cement ratioss Likewlsee th@ finest sand produced a more resisbe
ant mortar in the freezlng and thawing test than bthe coarsest sand, even though
~the abporptlon was at the same time higher with the finer gradations.

Ten per cent of dust bY‘WeiWhﬁ sf cement ( 5.per éenﬁ by weight of =tone
sand) increaszed ﬁhe crushlng strengtn.and also the &urability with all three
ksand gradatiena,'buh 20 per cent increased the gtrength and durability only
of the cearse»an& intermediate gredations, Finally, %0 percéat of dust {15
per cent by‘ﬁ%ighﬁ of sand) decreased the crushing strength particularly of
the inbermediate and fine gradations and shows no bemefii so far as durability
is cogcerne&s -

It seems reaﬂopable to concluds from these ﬁests that for l:2 mnrtar a
swall amount of stone dast passing the Hou ZuG sieve, up to 5 :per cent by
we1ght of gand, should 1mprove the movtar-making properties of Stons~ﬁand5
within the range of gradation shﬁwn, but that ﬁnre then 10 percent may be
harmful, particularly if the sand has a fine gradation..

If the résults are further ana;ysed,'the indications from these tééﬁs
point to the desirébility of:raising the allowable stone dust conbtent above
That oéﬁinarily'ﬁlloﬁeé by specifications, nerheps up to 15 percent passing

through the Hos 100 sleve,
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DUST AND PROPERTIES OF MORTARS
Tests were made in U.5.4. to gain additional inform&tion pn the effect

of warious éuéntities of dust in stone sand on the properties of moftar such

aé might be used in highway concrete. In his articls*a Goldbeck shtated thab

the following brief summary of indications from the tests sesmed warranteds-

1, To melnbain a given consisteney in mortars conbaining dust varying in \
amnount fron 4 up to 24 pereent, %ery little increase in water-cemend A
ratic 1lg required,

24 Neithar the volume of water released upon settlement of the fresh nortar
nor the voluzetrlce Shfinkage of the fresh mortar is affected o a éigﬁifiu
cant extent by an inorease in dusﬁ Goﬂﬁanﬁlﬁp to 24 psrcent.

B Cruéhing gtrength of mortar is somewhal decreapsd with increasing percen~
teges of dust, The crusbing strength of the 2& percent dust contenf
nortay waé 80 percent of %hah gontaining only 4 percént dugta

4, The sbporpiion incrsases with incressing percentages of dust.

5¢ The durability seems to be affected to a significant degree by high per-

cantagses 6f dust, far wore than czn be aeccounted for by the rather slight
increase in weter-cement ratio reguired to malntain the same consistency,
It would seem inadvisable to use more than 8 to 10 percent of mimus No,
100 gieve limestone dust in the stone sand used for.concrete to be ex~
posed to ths weather, .

6. The shrinkegs of morbtar upon drying oub in the air is praetiecally unaffe

seted by the dust content in the sand,

#"The Effect of Dust in Stons Sand on the Properties of Hortars," A.Ts Gold-
beck, The Crushed Stone Journal, Nov.-Dec., 12358,
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,Aithough the above tests were made on mortar, it ig to be expected
that concrete will be eimilarly affected, only to a different extent, and
henca these teshs are spplicable qﬁalitatiVer to concrete also, Finally,
it seeme saf'e for concrebe cowbaining 1:2 mortar to have ait least 8 to 10
percent of gtons dust pasging the No, 100 sleve, Only one limestone sand and
dust wes used in these tests, and it ig not improbable that other sands and

dusts might give resulis VErying'ﬁomaﬁhaﬁ from these.

The Crushed Stone Journal
June-July, 1940
Pages. 14«15
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Comparative Test Date on Concrete Made From Linestone Aggregate, Limestone Aggregate
plus Limestone Tust, FNatural Agpregotes .

MICHIGAN TEST

ROAD

Limestone Aggregate

* Limesgtone Aggregate 4
Limestons Dust

Secaling - first yesar

L lo0%  — 22 cyelss

15.45 1bg/sack cement

100% -~ B oyeles

Natural Aggregsbe

100% =~ 13 cyeles

Scaling — second year 100% - 8 cyeles 100% -~ & oycles 100% - 9 cyeles
Freezing and Thawing In progress 180+ Feilure 108 cyeles Tailure 78 cycles.
Specinens 08 # 75 eycles
MO@uius of Rupture 768 (7) . - 585 (28) 578 (7) -~ 489 (28) {18) : 585
c@mpression, 8 x 8 cyla 5069 (?) ~ 4185 {28) 2604 (7} - 4099 {28} 541l (7) - 4240 (28)

Cores

5?85 pwﬁ&is

505(3 Pad sis

£750 pos.ie

¥ 2.0% fines in mgoregate




