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A Thin-Wall Cement Paste and Mortar Cylinder for Shrinkage and Creep Tests.

Tatsuya Numao®, Hirozo Mimnasur** Kimio Fukuzawa™ and Hiroshi Kawakamr***

ABSTRACT —Solid specimens have been usually used for shrinkage tests. In such cases, a hygral

gradient is built up in a specimen immediately after the drying process begins and it exists for a long time.

Consequently, the change in measured length under this condition involves the influence of internal stress

distribustion. The above mentioned effects, however, must be eliminated in order to estimate the real

material properties of drying shrinkage directly by means of experimental studies. For this purpose the

speciman must be as thin as possible so that an equilibrium condition may be achieved in a short time and

hygral gradient may not exist through the drying process.

In this paper, a production technique of cylindrical specimens with the thickness of 1.0mm is described

and such the mechanical properties of produced specimens as sorption isotherm and porosity are discussed.

Furthermore, one example of experimental result of shrinkage tests by using the specimen are shown.
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Table 1 Mix Proportion of Cement Paste

W/C|Wi( |Clg
0.30 | 30.0 |100.0
0.35 | 35.0 |100.0
0.40 | 40.0 |100.0
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Table 2 Mix proportion of Cement Mortar

s/c|W/C Wi |Cle |Sl
1.2 0.40 40.0 {100.0 |99.12
0.8 0.40 40.0 |100.0 |66.08
0.4 0.40 40.0 |100.0 |33.04

Specific Gravity:
Normal Portland Cement 3.15
Toyoura Standard Sand 2.60
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Photo. 1

Mold of Paste Specimen
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Photo. 2 Placeing of Cement Paste:Step 1 Photo. 3 Placeing of Cement Paste:Step 2
Cement paste is spread on the lower The teflon mandrel is pressed lightly
part of the open mold, trying to avoid into the paste and the excess paste is
entrapping air bubbles. squeezed out.

Photo. 4 Placeing of Cement Paste:Step 3 . .
Photo. 5 Removing Cement Paste Specimen from

the Mold:Step 1
The closed mold with specimen is

The mold is closed and gradually
tightened by the screw.

cooled with ice water and then the
mold is pried open.
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Photo. 7 Removing Cement Paste Specimen from
the Mold:Step 3
The mandrel is removed by pulling on
on end of the mandrel.
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Photo. 8 Mold of Cemnet Mortar Specimen
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Photo. 9 Placeing of Cement Mortar:Step 1
The vinyl chloride mandrel is pressed
into the mortar and the excess mortar

is squeezed out.

Photo. 10 Placeing of Cement Mortar:Step 2
The other half of the mold is closed.

Photo. 11 Placeing of Cement Mortar:Step 3
The mold is gradually tightened by

hose bands.
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Photo. 12 Removing Cement Mortar Specimen

from the mold:Step 1
In thes case, the top half of the mold
is opened without cooling with ice

water.

Photo. 13 Removing Cement Mortar Specimen

from the mold:Step 2
Specimen is gently rolled out of the
other half of the mold.
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Photo. 14 Removing Cement Mortar Specimen
from the mold:Step 3
The mandrel is removed by the same
method as in Photo.7

Photo. 15 Specimens of Cement Paste and Mortar

FRERBIC R CTIE, BRKCET S L
, R=A P im RS R PGSR
VEBLC & T, Shik, ELZLDEE, 2—R M TH
NEFEBNE DI, HRABEEEL S L,
BRI EFRD > T EHI L > THik &
BT LY, REAROOUEh BN 5
KL Bbhb,

M, BN R AVBOERT, FERRICS— A MMEREKD
VEBIA R LT A, ~<— 2 F DEAIE, B R B
P HEEETICER T LEY, ZOFETORERITT
X7eh o7,

2.4 BIRINIETiHEER
FREORET UCER X i R R BV T, PR
kL OB T EBRO—FPE K 2R, [

HHERACR VT, DOEhE X 5EERBRTE
D, KRHEC L - TUREhi, BRMAGHRGOERA
WARER TS,

28 - ,
,/
~ ,’
g o
. 15 L
1 ,I
(=] ’r
= e Crack
=~ - racl
[ =1 4
Q ’
(&) I’
it /
& sr/ . .
P N Rl :Thin-wall specimen
/ —— :Massive specimen
1
2 i} { 1 1 | 1 1 1 1 1
2 50 100
Drying time(in minute)
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Pore Distribution of Cement Paste
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Table 4 Values of Parameter A and s of Eq. (2) obtained by means of Regression Analysis.
Cement Paste Cement Mortar
W,/ C A S R? s/ ¢ A S R?
30% |0.00220 2.486 0.988 0. 4 10.00287 2.341 0.961
20
3 5% | 0.00815 2.038 0.977 0. 8 10.00170 2.376 0.995
C
40% |0.01140 1.926 0.987 1. 210.00154 2.237 0.977
30%|0.00188 2.156 0.993 0. 410.00180 2.144 0.997
50
35% |0.00272 2.094 0.974 0. 8 0.00673 2.335 0.998
C
4 0% | 0.00509 1.954 0.996 1. 2 ]0.00642 2.248 0,999
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Fig. 5 Sorption Isotherm of Cement Paste at

20¢C

Fig. 6 Sorption Isotherm of Cement Paste at

50C
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