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Abstract

This study aims to develop a rapidly hardening type of concrete to achieve the removal of form intensity (more than
10MPa) using the method of curing at room temperature in order to solve some economic environmental problems by
omitting the steam curing process involved in producing PC (Precast Concrete). Therefore, this study evaluated a
rapidly hardening cement containing a high amunt of C3S, which is very responsive in expressing early intensity, and
a rapidly hardening type of concrete which uses some hardening accelerator to increase thehydration reaction of CsS.
The results of the experiment on concrete using some hardening accelerator are asfollows. In the slump flow
experiment for identifying the liquidity and the air test, the desired values were met. The compression strength showed
rapid expression response by 12 hours, and met the desired value within 6~ 9 hours. Its drying shrinkage value and
Autogenous shrinkage value were measured as below (- 754.5X1076),and satisfied the requirements. In addition, in the
Semi-Adiabatic Temperature Test, it was found that the concrete rose to its peak temperature within 24 hours and
then its temperature dropped.
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Figure 1. Management criteria of steam curing for pc
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Figure 2. Molecular structure of inorganic hardening
accelerator
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Figure 3. Molecular structure of organic hardening accelerator
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Table 4. Characteristics of hardening accelerator
Table 1. Mix proportion of concrete o v
Division Form Color
Division Wic S/a Unit weight(kg/mj) Ad - Ha Hardening een C%”;E?S;m
(%) (%) W C S G (%) (%) accelerator 215 formate Powder White
H-0 1.0 0
H:; 320 465 160 500 796 928 ;8 o
H - : Table 5. Characteristics of sand and gravel
H-5 5.0
Densit Fineness Water
Division Type 3y absorption ratio
(g/lcm®)  modulus (©%)
A 0,
047] i’ Sand Washed sand 2.50 2.86 1.02
W : Water Gravel  Crushed gravel 2.63 6.55 0.58
H-0 C : Cement
|_) Useof hardening o - Sand Table 6. Characteristics of admixture
accelerator G : Gravel
: - Densi Main
L. Division Ey Type Color
e —. Ad : Superplasticizer (glem’)  component
Hight performance Poly I Dark
Ha : Hardening accelerator water reducing agent 1.05 carboxylate Liquid o
Table 2. Measurement items and levels
Measurement items Measurement range 3.3 Al i
Slymp Flow (600£100) mm B N@g} %X] oro. 5;_33]1_:_4 %%42 %igf %7_7]%
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Concrete setting time ,lzTr?'aal‘l Sseett:-2%%l\’<l/lF;% [8& KS F 2595 B KS F 2421 77} pe] AAJs)
c ) ' i 6,9 12 18 93\9—]11, %ELE]E—J ‘6757‘]71_}‘1% KS F 24360” %6]' %
ompressive streng T _ - - -
e 24nours AT, @, ABEaREe] AEHo R dEEE
Drying shrinkage 49 day i
Autogenous shrinkage 168 hour KS F 24050“ 0}021 iE (20+2) C % (6 5)% a5
Semi-adiabatic temperature test 168 hour

3.2 AI2 W=
Table 3~62 2 Ago|A AMH AR5 EAS U
Efd Ao 2 AMEE AMEE 27|70 UEe =Y

S O} O B 1 SA

158

o1 8 sl 71 Alel A9 2007

ol 245 skt ES, AxaE ZoHe) Al
(100x100x400mme] Z}5 Al@AE ARksto] AR
(20£2)C, H= (60£5)%2] 34 ZHs}o] 71 ASYS
AN &, Fa AEFRIAAE ARESto] 49971
= é@ﬁ?&iﬁ 7155 dolHst AlFS 5d AIFA



£ AR &, ZE} o9 Eoles w3l

F Z7galle), JloldaeEs AP EaEEY] o

E/3& 2RIs17] $I514] Figure 4] UeRd vie} o] o
o %; éﬂii Al #EL?JE iH$ a2

Figure 4. Semi-adiabatic temperature test
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Figure 5. Result of slump flow and air content test
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Table 7. Result of regression analysis of setting time

Division '”iEL%'in?et F"(]r%linﬁet
H-0 329 410
H-1 185 289
H=3 79 154

H-5 56 103




A Study on the Development of Non-PC High-Early-Strength Concrete Without Steam Curing

43 232E ?_FOI oo )}
Figure 72 Z3EQ] 7lo|ddlrAls AlQ2TE

Urehd Aoje}, 7é 2207 EQek}l A |glo] 24A17F o]
el Peak =5 HERHlom, a2t ARl 4
TLEE H-0% 2447kl 435C, H-12 21411
52.4°C, H-3% 19417l 56,47, H-5% 1741
58.9CE 24z} Yeile}. webA, H-0 Hin] Aei=l
Al £degol S7Itel wet stde] g oF 3~7

/\]7]. HH}E_TL o]: 10°Co]/k]-g] 0o oo HP/\H/\];']I:‘ ;-]\%

3J91g 4= 9k, ulebd, ABSUAE ARgste] B2 A
2ol e 2EE UeOR SANH 22 U 2
2 BEAY Ao gt

Y

Hy

90.0
80.0
70.0
60.0
50.0
40.0
300
20,0 |
100 §

0.0

l —outdoor temperature ~ 4-H0  -#H4  +H3 < HS

Temperature(°C)

o

48 120 144 168

72 9%
Age(hour)

Figure 7. Result of semi-adiabatic temperature test

o|= I5lo, & Aol A HelEAle 271 B

R ol OSE A o alow 2
ol e AR, FAT 5E e A0z

A e, s BE A 3 *ﬁwol ke
C.SHT} 43}%0] e (i8] Fafo] 7] el ekt
Arfe} AREes)

10

4.4 232 E Y=L
Figure 82 24A|77kx
Epdl ﬁolﬂﬂ Table

©
QJ“
=
o

it

/\l

=

o2 Ueheh ﬁ%ﬁ
3 H-5+= 6A17L, 3%%

160

AR H-12 oF 9ARE o]l 10MPas
Uepton, 7
o] /33ls }t

Al Aow
E3AS BB G H-0L oF 104]
Ao Uepieh

45.0
40.0
35.0
30.0
25.0
20.0
15.0
10.0

5.0

0.0

l +H0 -®H1 +H3 - HS |

Compressive Strength(MPa)

12 15
Age(hour)

18 21 24 27

Figure 8. Result of compressive strength test

Table 8. Result of compressive strength regression analysis
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