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ABSTRACT

Basic investigation for the flexural strength and water stability of hardened cement pastes using ordinary
portland cement with water-soluble polymer (hydroxy propyl methyl cellulose | HPMC} was carried oul with .2
of water cement ratio, For molding of the specimen, the paste was mixed by twin roll mill, According to
increase in the content of HPMC, the setting time of cement paste was delayed and the flexural strength was
increased. The maximum flexural strength of hardened cement paste with 5.0 wt¥% of HPMC was aboul 330
kg/em?,

The expansion of the hardened cement paste immersed in water was increased with the content of water
soluble polymer{HPMC), Consequently, the strength and the water stability of the hardened cement pastes were
remarkably reduced by the expansion of them.
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Table 1. Chemical Compasition and Physical Properti-
es of Starting Materials

a) Portland Cement (type I)

Si0, | ALD, | Fe,Oh | Cal | MgO

21.59| 585 | 325 [62.308] 2.72

{wt %)
[Free-Ca(l
0.78

50,
2.06

Ig-loss
0.56

Compressive strength{kg/cm?)
3 days
214

! Blaine(em®/g) |+88 um+44

T days
302

28 days
382

3200

b) Hydroxypropyl Methyl Cellulose {HPMC)

Methoxvl
content

30%

(T

Viscosity
(2% solution}

4000 cp

Average
M.N.

86000

Hydroxypropy]
content

0%
¢} Stylene Butadiene Rubber (SBR)

Surface
tension

(207C)
50 dyne/cm

Viscosity | Specific
{25°C)

Tlep

Total solid
pH(25C]) .
gravity

1.04

content
50%

8.5

d) Silicafume

Blaine
{cm' /)
250, D00

Ig

Ca0
loss

Si0, | ALO, [Fe, O, MgO |Na,O| K,0

86.90] 2.10 | 2.20 | 0.80 1 0.30 ] 0.30 ) 1.89
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Fig 1, Variation of setting time of cement pastes with
addition of HPMC.
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Fig.2 Rate of heat liberation for cement pastes with
variation of HPMC, w/c=0.5.
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Fig.3. XRD patterns of cement paste cured in 100%

RH humidity chamber with various period.
(HPMC=0%)
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Fig.4. XRD patterns of cement paste cured in 100%
RH humidity chamber with various period,
(HPMC=5%)
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Fig.5. Flexural strength of hardened cement pastes

with variation of HPMC.

o : specimen cured in 100% RH chamber for 7
days, and dried at 60°C for 7days.

& HPMC(5%) +5SBR(5%) (dried specimen)

s HPMC(5%) +silicafume (5%) (dried speci-
men)

_1: dried specimen immersed in the water at
25°C for 7 days.
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Fig 6. Pore size distribution of cement pastes containing various amount of HPMC and silicafume .
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Fig 7. Linear expansion in water of hardened cement
pastes with variation of HPMC.
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Fig.8. Change of weight in water of hardened cement
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Fig 9. Photographs [for specimen containing 5%
HPMC immersed in water for 1 day.
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