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Engineering Character of Ultra Rapid Hardening Concrete-Polymer
Composite using CAC and Gypsum Mixed CAC
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Abstract

Recently, application case of the ultra rapid hardening concrete—polymer composite(URHCPC) are increasing to
repair for the deterioration of pavement. But it is a major disadvantage that the main material is expensive and has
environmental load. For these reasons, the development of the economic, eco—friendly materials is needed. Calcium
Aluminate Composite (CAC), produced by rapid cooling of atomizing method with molten ladle furnace slag, is a
material capable of improving the economic feasibility and reducing the environmental load of URHCPC. In this paper,
the properties of CAC and gypsum mixed CAC (GC) as alternative materials of RSC according to the types of polymer
dispersion were studied. The results were as follows; compressive strength, tensile strength, flexural strength, bonding
strength and modulus of elasticity of the composites using CAC or GC showed higher values than those of plain
proportion in 3 hour. In later age, they were at the same level as the general proportions. URHCPC using BPD as
polymer dispersion had superior strength properties generally. But modulus of elasticity was the same level as the
case of using a SBR latex. According to these results, CAC or GC can partially substituted for RSC to product the
URHCPC. When URHCPC uses the BPD as the polymer dispersion, it can be improved performance.

Keywords : concrete-polymer composite, regulated set cement, calcium aluminate composite, gypsum mixed calcium
aluminate composite
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Table 1. Experimental plan of concrete

ltems Factors
Unit water(kg) * 60
Unit Binder(kg) = 360
Controlled binder = S company’s RSC’
Mixture Admixture_Replacement

ratio(%) = CAC_10 = GC_20
Kind of polymer . . "
dispersion SBR Latex BPD

Polymer dispersion(kg) = 120

Fresh concrete-polymer * Slump flow
composite = Air contents
) = Compressive Strength
Experi- o )
mental Hardened = Splitting tensile strength
concrete—polymer = Flexural strength
composite

= Bond strength
= Modulus of elasticity
" Black Polymer Dispersion

" Regulated Set Cement

Table 2. Notation of mix proportion of concrete

Unit weight(kg/m3)
W RSCCAC GC S G SBR pppHRetar

' W/B" S/a
Notation %) (%)

latex —der
R-L 360 - - 9% 834 -
C-L 34.0 324 36 - 996 834 120 -
G-L 288 - 72 995 833 -
"""""""""""""""""""""""""" 55 60 0.36
R-B 360 - - 95 83 -
C-B 34.7 324 36 - 995 833 - 120
G-B 288 - 72 994 832 -

" Considering the amount of water contained in polymer dispersion
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Table 3. Chemical composition and physical properties of
regulated set cement

Chemical composition(%) Physical properties

S0, AbOs Fex0s CaO MgO  SOs (LS’)' Dk%’/‘rf]'ﬁy Bl /'Qge

11.00 11.30 266 4990 170 1210 23 2910 585

2) CAC

CACE 88480] A7) Bl 1g ofmujold
BoR T WZHIA Qe SelAs B ok o2 B
Wa Bt Aow 1 B - 58k 542 Table 49}

4

Table 4. Chemical composition and physical properties of CAC

Chemical composition(%) Physical properties

LOI Dens@y BI ine
(%) (kg/m°) (mTkg)

132 4300 641 221 12 2950 560

SiO;  AlO; Fe03 CaO MgO  SOs

19.40 26.60

3) GC
GOL CACO] AT S0] Al Etele] A|zst A
ow I & - 3kek 542 Table 59 A,

Table 5. Chemical composition and physical properties of GC

Chemical composition(%) Physical properties

S0; A0y Fe:0s CaO MgO SO: (o) (ool Oare

3890 472 820 24 280 525

2270 2000 1.01
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Table 6. Physical properties of fine aggregate and coarse

aggregate
: Fineness Densi Water absorption
Kind modulus kg/mgy ratio(%)
Fine aggregate 2.98 2 620 2.11
Coarse aggregate 7.13 2 680 1.37
3.2.3 A A A
HiEE oI (RS e Sla) AaAE =
SHAES dAT H7Istlon, ojuf ARggE A AA
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Table 7. Physical properties of retarder

Basis Form Color pH
Citric acid Granular White 2~3
3.2.4 Fv 24
el gan e s Kite] SBR ehel2el SBR

g0 Tiit2] CASB kgt A SHAIE 714X SR 1
Histe] A Z28E BPDE ARSIl oH, 1 584 e
Table 81} gt}

Table 8. Physical properties of polymer dispersion

. Densit Residue
Kind Form Color kg/may Content(%)
SBR latex emulsion white 1 500 48
BPD emulsion black 1 480 46
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Engineering Character of Ultra Rapid Hardening Concrete-Polymer Composite using CAC and Gypsum Mixed CAC

2l SghHl

=
=

4.2 4% 232|E-

!
K
e

T
oo

2l S

22 238 E-E

ol
s

4.1 2%

H CAC ¥ GC
elo] Sl A U

3=
ST

Ze|r T A

Figure 7~8&

4

i

CAC 9 GC Aol w2 2RI

O
| =

Figure 5~6

g_e
|
™.
m
H o
oy W
T
22
= mjp
= 1
X Ne
Pl
oy
ol
iid
N
Ho
TK
A
i
H
ol
<
ol
._Iﬂ_A|
frou
Hr
=
o
ey
oy
m

2 S 9 S

] ) (] fe]

© = m —
(edW)yibualls aaissaidwo

800

<

«©
(wwymol) dwn

o
(]
[aVN]
IS

age

Figure 7. Compressive strength of hardening concrete-polymer

Kind of proportion

composite using SBR latex

Figure 5. Slump flow of fresh concrete-polymer composite

mﬁmn_ E%m:mzm m_>_ww%_.anoo

(

%)

SIUBUOD 1Y

age

Kind of proportion

Figure 8. Compressive strength of hardening concrete-polymer
composite using BPD
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