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Influence of Curing Methods on Compressive Strength and Shrinkage
of High Strength Mortar with High Volume SCMs
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Abstract

Currently, in South Korea, because of reducing the construction period or treating wasted water, there are some cases
of missing wet curing for concrete structure even though for high strength concrete. This air curing conditions is
considered to cause increased possibility of compressive strength decrease , and increasing drying or autogenous
shrinkages. As a solution of shrinkage of concrete, The authors’ research team conducted the research on improving
durability of concrete with decreasing autogenous shrinkage by adding the oil or fat to induce the saponification. Therefore,
in this research, the influence of curing method on compressive strength, shrinkage on evaporation rate of high strength
mortar including high volume supplementary cementitious materials (SCMs) was evaluated depending on various curing
methods such as air curing, drying after painting emulsified refined cooking oil (ERCO), and drying after 7 and 28 days’
wet curing. The experimental result showed the air curing method caused approximately 50% of decreased compressive
strength and 1.9 times of increased shrinkage rather than the 28-day-wet curing method, thus it was known that the wet
curing significantly influences on performance of high strength mortar using high volume SCMs. However, the ERCO
painting curing caused decreased performance of concrete rather than drying after 7 days curing while it caused improved

performance of concrete than entire period air curing.
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Table 2. Experimental plan
Item Factors Values
W/B (%) - 35
B:s" - 11
<
=3 . OPQ = OPC 100
% Binder type (%) 3 - = OPC 40 : BS 60
o (30) OPC 70 : FA 30
S Target flow (mm) 1 - 180 + 25
) . ainting
Curing type 4 . 7 days wet curing
- 28 days wet curing
+ Flow
m Fresh mortar 2 . Unit weight volume
°
%. . (Compressive strength)
3, 7, 28, 90, 180 days
3 Hardened mortar 3 Mass change

+ Length change

B : S = Binder : Sand

Ordinary portland cement

Blast furnace slag powder

Fly ash

5) ERCO(emulsified refined cooking oil)

Table 3. Mix proportions of mortar

Unit mass(kg/m®)

W/B
Twe B:S (‘{/f’) W OPC BS FA S
OPC 331 947 0 0 47
BS60) 11 35 36 373 59 0 931
FA(30) 320 640 0 274 914

1) W/B = Water/ Binder
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Table 4. Physical properties of cement

Setting time Compressive
Dens@y Blaine Loss on (min) strength(MPa)
(g/lem?) (emg) 'gw?n
’ Initial  Final 5. [ 28
days days days
3.15 3 450 2 275 325 284 395 523




Table 5. Physical and chemical properties of blast furnace

slag powder
L Chemical composition (%)
Densi Blaine 0SS on
g/cmgy (cm?/g) lg?o%())n
Si02 A|203 Fezoa CaO MQO
2.89 4 520 15 342 146 032 423 640

Table 6. Physical and chemical properties of fly ash

Density Blaine ngilsn;” '\gs':g:f Si0»
3 2

cm cm %

@om®)  (emilg) %) ) %)

227 3 850 250 0.10 513

Table 7. Physical properties of crushed fine aggregate

Densi Absorption ratio .
g/cmléy o Fineness modulus
2.64 2.1 2.75

Table 8. Physical properties of emulsified redined cooking oil

main ingredient(%)

Densit 3y ) Viscosity
(g/em®)  Saturated multi unsaturated Omega-3 (Pa.s)
acid acid acids
0.98 15 54 8 0.2
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Figure 2. Influence of mixture type on flow and unit mass

Table 9. Flow and unit weight volume with mortar type

OPC 166 2 262
BS(60) 1:3 182 2 182
FA(30) 172 2 142
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Table 10. Influence of powder type and curing method on
compressive strength (Ratio to the compressive strength of
wet cured OPC)

(unit = %)

Ages Btlygg ' Cuwr:ng e ) 3)
None ERCO" 7D w’ 28D w
orc? 64 71 100 100
7 BS®(60) 44 53 69 69
FA®(30) 48 51 78 78
OPC 64 77 83 100
28 BS(60) 47 61 86 115
FA(30) 41 52 78 81
OPC 68 72 89 100
91 BS(60) 52 54 71 103
FA(30) 48 51 72 78

* The result of the curing method is expressed as a percentage
based on 28 days of underwater curing of OPC

1) Emulsified refined cooking oil

2) 7 days wet curing

3) 28 days wet curing

4) Ordinary portland cement

5) Blast furnace slag powder

6) Fly ash

‘PREA e R WA A SRl webd= Y 729
745 OPCe]| Blel ¥=212 B+td uf BS(60) % FA30)
O] 75 ti=F 20~30%2] FEAsE WeRiglaL, 289 Y
9199] A 5P 531 BS 609 B9+ dodt Aes
351 ARE, FA(30)2 80%4 =] s U3t uh,
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Compressive strength(MPa) Compressive strength(MPa)

Compressive strength(MPa)
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Figure 3. Influence of curing method on compressive
strength depending on age
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Table 11. Influence of powder type and curing method on
compressive strength (Ratio to the compressive strength of 28
days wet cured OPC)

(unit = %)
Ages Bti;‘gsr Curing Type
None ERCO D w 28D w
OPC 33 37 52 52
7 BS(60) 23 27 35 35
FA(30) 25 26 36 36
OPC 54 60 83 100
28 BS(60) 47 61 86 115
FA(30) 41 52 78 81
OPC 83 85 12 126
91 BS(60) 66 68 89 130
FA(30) 60 65 0 98
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Figure 4. Influence of curing method of mass change
depending on age
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Table 12. Influence of powder type and curing method on
evaporation rate at 180 days and shrinkage (Ratio to the 28
days wet cured OPC)

(unit = %)
) Curing Type
Ages Btl%jeer
None ERCO 7D w 28D w
OPC 227 208 151 100
mass change
with 180days  Bs(g0) 283 240 163 91
(moisture
evaporation)
FA(30) 305 290 234 202
OPC 175 141 138 100
Dry shrinkage
with 180 days BS(60) 186 170 160 133
FA(30) 194 179 157 148
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Length change(X10°) Length change(X10°)

Length change(X10°)

0 Curing type
""V"x\ —a— None
\\ —e— ERCO painting
-200 \ —A— 7 days water curing
\ —v— 28 days water curing
=400 -
-600 -
-800
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~1200 1 1 1 1 1 1
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Age(days)
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Curing type
0 -
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Figure 5. Influence of curing method of length change

depending on age
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