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Abstract

The aim of the research is to provide thixotropy on cement—based materials. For this purpose, the linkage between
polyvinyl alcohol (PVA) and borax was used. Namely, adding the suspensions of PVA and borax in cement paste, the
thixotropy of cement paste was confirmed. The thixotropy of cement-based materials can have various advantages on
construction process, especially, the placing method using pipe can have advantages. As a result of this research, the
linkage between PVA and borax is valid inside of cement paste. Therefore, using PVA and borax, it is confirmed that
the cement-based materials can have thixotropy with this method, and it can be expected to contribute on developing
new method of placing cement-based materials with thixotropy.
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Table 1. Experimental plan

Mixture conditions Test
wic 0.3, 04
‘Table flow (with and
3 Dosage of PVA %019’050’1 gg without dropping)
& solution (gr 180. 200 -Flow curve (yield
& ’ stress, and viscosity)
- ‘Compressive strength
Dosage of Borax %’01?’050’1 gg (3, 7, and 28 days)
solution (g) 200. 250. 300
wie 03 ‘Table flow (with and
without dropping)
5 -Flow curve (yield
T oo o v e kool o
& solution an 1,23, ;
~  Borax solution 45 -Compressive strength

(3, 7, and 28 days)
-Setting time (Vicat
needle)

(Mass cement Yo)***

* PVA solution was 4% and the dosage of Borax solution was
fixed 200g for dosage of PVA solution assessment
= Borax solution was 4% and the dosage of Borax solution was
fixed 100g for dosage of PVA solution assessment
= For PVA solution and Borax solution, the dosages were 4%,
and 5%, respectively.

)31 PVA 899 & 100giJ_ 351 204 BA
-8OH9] QRS- (ofjAf SOOg 7] 10714 & uﬁslo} ot} &

3] EoPES] AR8EE AMIE Zo] 1‘41 o e vielet

Eflofl 1l 2 Agiollhz A8l 7ie] §lof 8] g
= RIS, olof] tisiA AMIE Hegef oiet MiEe vigS
Table 20f| SHboto] YERKQICE Algd=o2e 328 57
sloket, 2222 SoRERl A% vt Aeiel E=2t 159
B e}H S=gke S0l E Ha=A] g
FEEH VIS S7Y519i0m PVA ok 3 A =gt
of I U= TF 84S ] 5l 289 A==
S7goioict:

T A== PVASHBAl] Histe] 22]E0] Salas
A8 71gatoll ATHIE HtiH] e = vk AATst
St 5, A A Aol ol BE wigeR SAMIE

5] 0.39] AHIE Flo]AEd] tiste] PVA 4% 84e AHIE
2 HiH] 4% H7HRE 790l tisto] B4t 5% 8e AMIE
A HiE] 0%eliA 5%714] 67141 -9l Thiste] S Al

B3t SAREAS] o] Wohs B ARGl SR
5 i Fs0] S7RRMIE ojet Bl 7Rl gkt 5
7k Ag%o] slel g 7M. AlRARICRE
3 A Aol FoH FeA] Sl IS AT
Aoz Z4sIglon Al ARt SAAF TS B
sl S2AEE B,



Table 2. Conversion of PVA and borax solutions mass to
cement weight percentage

® PVA Borax
%‘ Percentage Percentage
> MaSS Mass cement 0/0 MaSS Mass cement 0/0
(@) w/c (@ w/c
0.3 0.4 0.3 04
2 0 0 0
i 10 0.6 0.7
% 20 1.2 1.4
2 30 1.9 2.2
% 50 31 36 200 12.3 14.3
- 100 6.2 7.2
150 9.3 10.8
200 12.3 14.3
g 0 0 0
£ 10 0.6 0.7
o 20 1.2 1.4
w
& 30 1.9 22
w
3 50 3.1 3.6
g 10 62 2 100 62 72
150 9.3 10.8
200 12.3 14.3
250 15.4 17.9
300 18.5 215

Table 3. Physical and chemical properties of cement

Density Blaine Soundness Chemical component (%)

(%)

(g/em®)  (cm?g) CaO Si0, Fe03 MgO SO; AkOs

3.15 3390 0.05 634 220 344 213 196 527
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Figure 1. Mixing protocol for cement paste

Shear stress

Area = thixotropy

Shear rate

Figure 2. Hysteresis-loop for thixotropy
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Figure 3. Influence of PVA and borax solution on flow depending
on adding amount. (All w/c 0.4 of dropped cases were removed
because the pastes were spread wider than 300 mm.)
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