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Properties of Repair Cement Mortar with C;,A;-based Alumina Cement and Nitrite

for Low Temperature Curing

Jung-Hoon Park'™

Abstract: The purpose of this study is to evaluate the basic performance of cement mortar for repair using alumina cement and nitrite can be cured

in low temperature environment. For this purpose, the repair mortar used in the domestic construction site was selected and the experimental evaluation

was carried out by adjusting the mixing amount by substituting alumina cement and nitrite for the blending ratio. The experimental test results

confirmed that alumina cement and nitrite were replaced with the repair mortar, the initial strength was improved. Also, the chemical resistance was

improved, the shrinkage behavior was decreased, and the resistance to freezing and thawing was increased. As a result, applying alumina cement and
nitrite at a ratio of 2:1 at 7.5%, the surface condition was maintained for 5 months or longer and it was judged to be excellent in practical use for external

structures.
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Table 1 Experiment plan

Mix design of mortar

(%) Curi
1 ; 5) uring
Specimen W(/,M Blpder Retarde(:)r tempera-
(%)  ratio of CAC/S o Mxwthe)
: 5 CN ure
repair /G
mortar”
Plain 100 0 0 -
AC 92.5 7.5
ACN-2:1 92.5 5 2.5
17% -5°C
ACN-1:1 925 375 3.5 0.04
ACN-1:2 92.5 2.5 5
N 92.5 0 7.5

1) W/M: Water - mortar ratio

2) Binder ratio of repair mortar: compound of OPC, CSA and
gypsum(without filler and chemical admixture)
- OPC: Ordinary portland cement
- CSA: Calcium sulfo aluminate

3) CAC/S/G: Compound of aluminate cement, slag and gypsum

4) CN: Calcium nitrite

5) Retarder: Citric acid
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Table 2 Characteristics of repair mortar

Composition of materials

Product type : Mixed ~ Chemical
Binder . .
Filler admixture
Polymer modified cement VAEY
mortar for maintenance in  OPC, CSA, Calcium  polymer,
concrete structure gypsum  carbonate plasticizer,
(KS F 4042) defoamer

1) VAE: Vinyl acetate ethylene polymer

Table 3 Chemical composition of repair mortar

Materials Chemical composition(%)
Cement Si0;: 21.86, Al,O;: 4.95, Fe,0;: 3.66,
CaO: 61.70, MgO: 2.75, SO;: 2.16
Repair

SiO,: 3.85, ALOs: 39.21, Fe,05: 0.14,
Ca0: 44.40, MgO: 0.38, SO;: 10.85

Ca0: 38.50, SOs: 55.10

mortar CSA

Gypsum

Table 4 Properties of repair mortar

Materials Principal properties
Specific gravity: 3.15
Cement Blaine: 3,280 cm%/g
Specific gravity: 2.53
. Sand Fineness modulus: 2.20
Repair

Specific gravity: 2.85

Blaine: 4,950 cm?/g

Appearance: White powder
Apparent density: 0.55

Glass transition temperature: 5°C

mortar CSA

VAE
polymer
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Fig. 1 XRD analyse result of CAC/S/G

Table 5 Chemical composition of aluminate cement

Materials Chemical composition(%o)

Aluminate Cement  SiOs: 2.15, ALLOs: 15.91, Fe,05: 0.63,
(CAC/S/G") Ca0: 53.36, MgO: 0.24, SO;: 26.26

1) CAC/S/G : Calcium aluminate cement + slag, gypsum
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Table 6 Properties of calcium nitrite

Materials Properties

Chemical symbol: Ca(NO,),
Freezing temperature(34% solution): -20°C
Corrosion inhibit component: NOy

Calcium nitrite
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Table 7 Contents of experiment

Experimental contents Test methods

Flow Table flow test (KS F 2476)
Setting time Penetration resistance test (KS F 2436)

Workability

Temperature: -5°C

Mortar curing (by 28 days in thermo-hygrostat)

Dimensional Mortar size: 40x40x160 mm, 1 ea
variation (KS F 2424)
Principal Compression Mortar size: 40x40x40 mm, 3 ea
properties strength (KS F 2476)
Flexural Mortar size : 40x40x160 mm, 3 ea
strength (KS F 2476)
. Base mortar : 300x300%50 mm
Adhesive .
streneth core mortar diameter : 50 mm, 3 ea
gt (KS F 2762)
Soak 28 days cured
. mortar(-5°C) into
ACId Ca(OH)2 saturated
resistance .
solution Compression
Chemical (KS F 4042) strength :
resistance Soak 28 days cured ~ 40%x40x40 mm,
. mortar(-5°C) into 3ea
Alkali Na2804 10%
resistance .
solution
(ASTM C 1012)
Adhesive
Set 28 days cured strength,
mortar in base mortar :
Freezing- thawing thermo-hygrostat  300x300x50 mm,
resistance -25to 55°C core mortar
6 hoursx30 cycles diameter: 50 mm,
(KS F 2472) 3ea
(KS F 2762)
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Table 8 Table flow and setting time test result

Setting time(hour: min)

Specimen Flow(mm)
Initial set Final set

Plain 180 8:30 9:00
AC 165 7:40 8:30
ACN-2:1 173 7:50 8:40
ACN-1:1 182 7:50 8:50
ACN-1:2 187 8:00 8:50
N 190 8:20 9:00
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