CHAPTER III

EXPERIMENTAL STUDY
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the th1rd point-loading test for modulus of rupture,
schematically shown in Fig. 4, has completely ceased, those
broken portions of the beam specimens are utilized as the
modified-cube specimens for compressive strength tests and

splitting tensile strength tests respectively. The schematic
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diagrams of these two strength tests are shown in Fig. 5 and
Fig. 6 sequentially. But the ones for modulus of elasticity

are the 10-cm. cube specimens cast seperately.

For SERIES I, tests are made upon several grades of
conerete at various ages, varj}ﬁgfthe cement content and the
water-cement ratio as shownJin T$S§; 2. For convenience, the
tests must be diviéed into the following two parts :

Part"A Kff AQterﬁfne the effect of water-cement

jx/f%tlo by varylng the initial water-cement
aﬁ;b Wlﬁr the constant cement content

d’thé same final water-cement ratio
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Part B t? detérmlﬁﬁ the effect of cement content

by -Varylngwﬂﬁb cement content with both

the~ "~ same Ihitral and final water-cement
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For SERIES II, tests are made upon the same grade of
concrete gat 28-day age. The- ef fect~of~euring condition is
also included as another variable. Specimens used are the

same 4&s (tHoseofll SERIES I merntioned above:

Preperation of the Specimens

Concrete was mixed in the electrical mixer. All of
the aggregates used were commercial grades available in the
market at that time. The coarse aggregate was limited to be

3/4 inch in maximum size conforming to the size of the
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specimens and the portland cement type I was used. The
cement content was varied from 250 to 350 kg./m.3 of
éoncrete to have the mix proportion as between 1:3.2:4.8 and
1:2.3:3.4 by weight. The percentage of sand in each mix was
40 percents by weight of the total aggregates. The details
of each mix proportion were concfuded in Table 3. After the
mixing time passed, the fresh concrete was transported to
the nearby pan, qareiully remixed by hand to insure the

uniformity of th‘#pég;rete, and then was deposited into the

prefabricated f

Illustrat ﬁ//fln Elg.i , the formwork was made of

plywood segments, Be;pg bullt jp as a row of 25 side-by-side

blocks, 10-cm. 'in sdhare-sactlanﬁand 50 cm. long. Each block

was divided by the plywood cylgp except the middle one

which was extga subdivided to performéas four 10-cm cube
Y #
blocks, shown in Fig. 8. Thus, for-each mix, the 24 beam

specimens and _2 cube specimens were E;st. They all were
compacfed by hand tamping in the standard manner as directed
in AASHTO and British Standards, and screeded afterwards to
the desired ~elevatien. ' The , remaining | step ~in specimen
preparation for the conventionally non-treated concrete was
only the form stripping in the following day, whereas the
intermediate one for the vacuum-dewatered concrete was the

vacuum dewatering process.

As shown in Fig. 9, the filter pad was laid over the
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concrete surface immediately after the screeding had
terminated, followed by the top cover that'projected beyond
the dewatering zone by 10 cm. wide to provide as air-tight
seal. Then the vacuum pump was started up to commence the
dewatering process and pro‘onged with the maintained vacuum
at 60% of the atmospheric preséﬁﬁé;fhown in Fig. 10, until
the squeezed-out water was no longér drained. The amount of
the water drawn—offi;.ghownéin Fig. 71T, was collected and
utilized to apprigg;gz; the &inal water-cement ratios later.

As the duration

{b@{vacﬁnﬁ dewatering process passed,

the top cover &nd Hiji%er&p@d both were taken off, and

the sideforms were [ppéa a%fonce to notify the stiffness

of the concrete, " w 1cn Nas &iﬁt approximately half an hour

e
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before. The remainder parts of_ihé formwork were stripped on

the following . day prov1ded tﬁé‘hardenﬁpg process of the

concrete was unglsturbed ﬁj

Unfortunately, due to a number of confinements
iﬁcluding the | siZel Yof 'the availlable |filter pad and top
cover, the'capacity of the concrete mixer, the strength of
the plywo0d formwork related to the compactiosl procedure and
so on, two mixes of concrete were coincident dewatered on
condition that the wet concrete was mixed and deposited into
place earlier than do the drier one. The details concerning
about the vacuum dewatering process were concisely tabulated -

in Table 4. The final water-cement ratios of the vacuum
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dewatered concrete were computed under the assumption that
the average water-cement ratio of those two mixes must be
the same eventhough their initial water-cement ratios are
quite different. This assumption was proved to be true after
the work of Buchan and Hawkes (4) and also confirmed later
by the test results of this reéiﬁrc}.

-
After the stxipping of the.formwork, all specimens

of each mix were'divided tho two groups. The first one,

]

consisted of niyﬁfpéam specimens and four cube specimens,
.‘/Fﬁ?yaber-pond to have the moist curing
as

was collected

‘.l

whereas the sec nfioﬁe was left in the laboratory as the
air-dry-cured specf%eéé;:: ]

,". & f .‘ ..‘ ‘.‘l _' . : ,‘\“' :\:.ﬂ -
The Testing Procedures - —
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First,kg. £ éﬁf experiments was
existed at tgiﬂAmsler 20-ton testing ggchine, where each
beam specimen -;as subjected to thirélpoint loading with
45-cm. span, | shown in Eig. 12. Next, both of the broken
portions were utilized as the modified-cube specimens for
the caompressive “and splitting /tensile strengtih tests at the
Amsler 100-ton testing machine. The 10-mm. steel plates, 10
cm. wide, were placed between both the upper and lower sideé
of the specimen and the machine loading platform to act as

the bearing plates in the compression test, shown in Fig.

13. Contrariiy, in the spitting tension test these
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interposing plates were displaced by some narrow strips of
» 10-mm. plywood, 10-mm. wide, shown in Fig. 14. All of the
specimens were tested in the standard manner as modufied

from ASTM C78, Cl116 and C496 respectively.

[
Being moist-cured inftﬁ ater pond by 28 days after
/)

casting, the cube specimens fbfj;igstic modulus test were

— - =
left in the room Eggperaturj to let th surfaces air-dry. As

the appropriate ;iﬁgff

gssed, the preselected surface of each

<
cube specimen pfgyéréQ'jfor the attachment of the
electrical straj -ih;QAmsler 40-ton testing machine
was used in teg fq? fip relatlonshlp between the
compressive stres - d tbe cﬂnﬁ}e551ve strain, associated
Add -
with the strain gag iyﬁjpator;;§§ the switching box.
All ofw the testlng condltlons %n every step of the
Vo experimental p;;bedures were carefull}fag;lntalned whether

that specimen .was conventionally non-treated concrete or
vacuum-dewatered ome, in order to achieve the accurate

results of 'these'~comparative' tests.

11 ‘this ‘\research the total humber of ~3tandard tested

specimens is 750 pieces.
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