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18818 CF CELENT.

The object of this set of tests was [rinarily to
determine the effect, if any, of tlhe repeated aprlication
of loadsﬂ-- well within the ultimate breaking limit --
on cement briqguetts,and incidentally to deternine the
effect of saturation with water on the strengtir of bri-
queitts and cuhes.

The brigretts used in thiese te8%2 were cf the stan-
dard shape with thie smallest e¢ross sectional earea cgual
cne {1) inch. The cubes weve three (3) inches cn a cide.

The moulds used four tlie briguetis vere tie resular
cast iron moulds ucsed by the derartment, each nould hold-
ing si» (8) briqietts, For the cubes, a spccial rovld
was gonstructed. The sides and ends were o¢f cest iron,

ax? at intsrvals of three (3 inches vertical slots were

D

cut in each side into whish sheet steel squares three (3)
inches on a side and three-gsixteenths (3/16) inches thick
were inserted, thus forming eight cubes in the mould.

One side was screwed on with but one screw at one end

and was held with an ordinary wooden clamp at the other,

thus allowing for the easy removal of the cenent blocks.

Two different brands of cement wvere uscd (Atlas
ané Aetna). The Aetna being a local cenent manufactured
at Fenton, Michigzan, and the Atlas a well known standard

brand. We found little or no difference in the quality
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of these cements thrn-zhout the iest,

There were twc (2) mixtures of each ccment tosted,
viz. a one-to-thrze (1 to 3) and a neat nixture., The
cenent in every case was sifted through a hundred (100)
pauze sieve, znd the proportions of water and sand were
nade by weight., The send used was tlic standard crushed
quartz testins sand, and was sifted throush a nunher
twenty (2) sieve

The maclhiine constructed for annlying the interrittant
load consizt:d esgentially cof a laver itc which at cne
end was attached a countes weighit and a clanp for hiclding
a briquette, while on the o‘rer a load was arrliled by
reans of tension in a spring balance. This load vag
made intermittant through the revolution of a chafi to
tlie end of which an arnm was fastened at a right angle,

A stud was screved intc this arc and the balance hocked
intc a groove in tl.is stud. Then the a:m was in & ver-
tical positicn upward, the load was due sinply to the
weight of the balance arnd the longer arm of the lever;
this load vwas accounted for by the counter weizsihit on the
other end makling the actual strain on the briquetta
equal to zero (0C). As the shaft reveclved, the lcad
began at once to be applied, reaching a naxinum after a
revolution through one hundred and eighty (180) degrees,
and then decreasing to zero (0) on the completion of the
turn. The shaft made thirty-eight (32) revolutions per

minute, thus naking a corresponding numbher cf load ap-
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plications in the same time. A counter was attached to
record the revolutions. For details seé drawing. TFor
other tensile tests, & regular standard Fairbanks shot
machine was used.

The intermittant loads applied were determined by
reans of the eprines halance at the point of application
¢f the load, and az a chegk,rsadings of load at beginning
and end of test were taken by means of sprins balance
pvrt in place of the briguette, As the ratio of lever
arms was four and seven-tenths (4.7) to one (1), multi-
rlyings the balance reading at the point of application
by four and seven tenths (4.7) pgave the load on the bri-
quette, This computed load on the briquette never dif-
Pered from the load as actuslly measursd with the balance
in place of the briquette by more than two .2) or three
(3) pounds.

The {first briquette placed in the machine was put
in wet and given a load of one hundréd and twenty pounds
(120 1bs.), breaking on the first application. Accord-
ingly the second briquette was given a load of fifty-
eight (58) pounds, which was thought to be about half
its ultimate strength. After five thousand revolutions
the briquette, havins apparently suffered no change,
was taken out and broken on the Fairbanks machine., The
breaking lcad was one hundred and eishty-two (182) puunds.
The briquette had apparently grown stronger. Another

brigquette was accordingly taken from the water and tested



on the Fairbanks maching, breaking at one hundred and
thirty one (181) pounds. The intermittant load was now
made eighty-seven (87) pounds and fifty thousand (50,000)
applications were given. Durins the aprlication of this
load the machine was shut dcvn twice owing to the closing
of the shop for the night. After fifty thousand (50,000)
erplicationa, the briquette beln~ apparently vninjured,

it was brolisn on tl'e Falrhanks machirne, Its uvltirate

L4}

was found tc he two hundrad and ninety-twe (292) pounds,
The arpesrent dlfforence in strengtii Letween the briquettcs
efter leaving the machine as comrared with the strength

on beinpg rlaced in the machine led tc the conclusion that
either the intermittant load or the evaroration of the
water which the briquette had absorbed strengthened it,

As the first conclveion seems maniféstly absurd, the
second must account for the increase in strensth. Acooréd-
irsly a s2orics of tests wes undertaxen to verify *this
conclusion, and, as far as we were able to deternine

with a limited number of briquettes, there is a variation
of about twenty-five (25) per cent in strength between
wet and dry one{l) to three (3) cement mixtures, The

neat cement mixtures apparently suffered no change in
strength whether wet or dry. This leads to the conclu-
sion that for masonry work usin~ cement mortar or for
concrete work which i1s exposed under water, the tensile

or compressive strencth of the concrete and of the joints

of masonry would be greatly increased if faced over with



a thin cocat of neat ceitent. After thie investigation,
all bricuettes were dried belcre placing then in tic
intermittant loed machine. TFor results of thcese tests
see table II.

Owins to the high tensile strees shown by tiae neat
cenent and Lo the veakness of the springs used in the
censtruction of thie sprins bHalance, Lt was linwe:nzible to
meke tests for fatigue < ith neat cement bricueltes., The

cue shiow tiat for louds thet are less than

J~te

tests fur fal
eighty (30) or nincty (20) per cent of the ultimate
strengtﬁ tne nunber of applications required for ovreaking -
is conparatively large. At about alnety {(90) per cent
of the final strees, there is a rathier sudlien weakoning
of thie briguettes and only a few applications of tiw load
ars required, TFor resulis of the fatigue tosts sec
tablis I.

The conpression test was conduchted on tie large
Tinius Olsen machine. The cubes were placed betwee:n
two cast iron surface plates in order that they night
have a perfectly smooth bearing, Owing to the fact that
the breaking strength of moat of the neat cement cubes
was greater than the capacity of the machine, we were
able to break but one neat cube, this bhreaking at a pres-
sure cf fifty-one thousand, four hundred (51,400) pounds.

The one (1) to three (3 cubes were broken botn saturated

and dry. For results of these tests see table III.



Briefly, the conclucsions arrived at by these tests
vere, lst, that cement suffers little from repeatzd ap-
plicationz of lcad until about ninety (6G) per cent of
its breaking load i¢ reachied, and that the saturation
of one {1) to thres (3, cement mixtures with water weakens
thon about twenty-Tive (25) tc thirty (20) per cent, wnhile

saturation of nedl cement hac no <flfect after cetting,
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TABLE I.

No., of ap-
plications
of lo&d.

Ultimate
Strength.

1a2#
2627
210"
214:

2227

32
31
31

1
1
1
1

I_J

Character

o Briquette.
to 3 Aetna.
to 3 "
to 3 "
tc 3 Atlas.
to 3 "
to 3 Aetna.
to 3 Atlas.
to 3 "
to3 "
to 8 Aetna.

N

+ Counter stopred on thiis one and consequantly the

'
>

ninber of applicaticns wac ccmputed frem tine.
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TADLE II.

Average age 32 days,

1l to 3.
ary. wet.
310# 194#

253 214
222# 1924
2657 1944
1877 1457
2004 1544
238 153%
240 153F

2398 1665#

The viet is ecual to
[a)

S nixturen.

The wazt ie equal to

2 545f  550]
< 5787 536

4 510/ 0620
5  412f  490#
6 _60L

Average 567 .5 545§}

71% of the éry in strensth for

‘s.J

e dry feor neat nixtures.
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TABLE III,

3" cubes, average age 36 cays.,
1 to 3. neat.
Ho. Vet. Pry.
1 3,000f 11,80C# 51,400#
2 8,250 9,150
37,0007 11,13G!
AV.7,750 1C,7¢C.

Tre wel i cgual to 727 of the Jry in strength for
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