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A Study on the Basic Properties of Concrete
and Characteristics of Blended Low Heat Cement
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ABSTRACT

In study on the basic properties of concrete and characteristics of blended low heat
cement that has relatively lower than heat of ordinary portland cement has been
performed to test the workability of fresh concrete as well as heat of hydration and
compressive strength, elastic modulus. drying shirinkage, freeze-thawing resistance,
resistance of chloride ion penetration, carbonation ol concrete using blended low heat
cement to compare with concretes using other several types of cement, namely ordinary
portland cement, sulphate resisting portland cement. hlast furnace slag cement,

As the results of this study, it was proved thal most of the properties of concrete
using each cement were similar, but there were some differences in bleeding, setling
time, heat of hydration, resistance of chloride ion penetration and carbonation.
Specially, the hydration heat of concrete with blended low heal cement is relatively
lower than lhat of the concrete containing ordinary portland cement, sulphate resisting

portland cement, blast furnace slag cement. And the passed chargelcoulomb) Lo resist
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chloride ion penetration of concrete with blended low heat cement is 5 times lower than

that of the ordinary portland cement concrete, accordingly blended low heat cement expects*

that it is suitable to cement for marine structures.

Keywords Blended Low Heat Cement, Heat of Hydration, Chemical Resistance,
Adiabatic Temperature Rise.
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cement

mortar

-specific gravity,
blaine, consistency,

physical setting time
propertics (KS L 5110, 5106, 5102)
-compressive strength
(KS L 5105)
heat -10, 20, 30. 40T
cvolution (W/C=50%)
-sea water
(ASTM D 1141),
chemical 10% CaClz,10% Na2S0..
resistance 10% MgClz

-immersed after water
curing for 7days

concrete
T k=

210

kef/cw

- slump
15+
2.5cm

- air
4.5=
1.5%

workability

-slump(KS F 2402) .
air(KS F 2421)
-slump=12~18cm,
air=4.5171.5%

carbonation

bleeding/ |y i 9411, 2436
sctting time
adiabatic —cement content
temperature | 300, 500ks/m’
rise -start temperature 20T
-KS F 2405, 2423,
strength/ | arvi e 469-65
elastic . ) X
modulus -size of specimen :
@ 10X 20cm
-KS F 2424
drying -20=10C ,RH 60+t10%
shrinkage -size of specimen :
10X10>40cm
-KS F 2456
freeze and |-after water curing for
thawing 28days
iresistance | -size of specimen
| 10%10x40cm
chloride ion -ASTM C 1202-91,

. AASHTO T 259
pcnetration . . .
rosistance | SiZ¢ of specimen

@10>x5cm
-40C, RH 60%, CO2 10%

-after water curing for
28days
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Table 2 Chemical properties of cement

composition(%}
type of

cement 18i0, | AlsOs | Fex(Oy | Ca0 | MgO 805

Tg |53 |25 [Cop [CoAF

loss

Type I [20.4] 5.1 | 3.0 |61.6] 4.7 |24 141 50| 21| 84| 9.1
Type V [22.5) 3.5 | 47 [62.3] 26 1.9 1.2 47| 29| 1.3] 14.3

slag |250| 83 | 2.0 |53.8) 5.0 31 07
low heat [35.3 12.2] 3.3 [39.3] 4.4 12.3 l.ll - - j - -

Table 3 Physical properties of cement

type consis- | setting time

- . compressive
specific| blaine

f , 1 thr:min) | strength(kgf/em®)

? gravity (sz/g) g:icy L—-—I i Tiene s
cement %) |initial| final | 3] 7 [ 28] o
Type T | 315 | 3438 | 245 |03:08[05:18]242(343 [401 [444
Type V | 3.21 | 3492 | 235 103:48|08131230(309 {397 |506

slag 3.00 | 3928 | 25.0 |03:40)07:30|167|264 |399 {535
low heat; 2,77 | 4020 | 27.0 [03:27]|07:37|%3 |168 339 |479
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Table 4 Physical properties of aggregates

— type oft | fine coarse

.aggregate i aggregate

item \\ aggregate (‘25mm)
specific gravity 2.59 2,63
absorption(%) 1.27 0,74
unit weight{kg/m") 1537 1469
void volume(%) 40.7 44 .4
fineness modulus 2.64 6.83

NO.4 |retained(%) 1.82

sieve | passing(%) - | 143

Table 5 Physical properties of admixtures

type of air-
admixture L water
item ~ entraining reducer
! agent
principal fatty acid lignin
ingredient salts B
specific gravity |[1.050+0.02|1.185+0.005
pH 10.0+1.0 6.04+1.0
solution (%) 13.0+1.5 38.011.0
viscosity(20°C) under 10 9010
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Table 6 Experimental method of mortar to chemical

resistance

W/C (cement:sand
(%) (weight)

method of curing

1:2.45 | 2

23T .95%RH curing
for lday

water curing for 6days
immerse in chemical
solutions
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Table 7 Concrete mix proportion and test results

water {cement water . compressive strength |elastic modulus
type of content|content VKZ/C SU/A AEA reducer| 5/UmP air (kef/crf) x 10"
cement (ke/m) | (ka/m) (%) | (%) (ecm) | (%)
(CXwt. %) 3 7 128 [ 91 ] 28 91
165 | 300 |55.0(42.9]0.055 16.6 | 3.6 14149 ;Zf 242 | 342 | 2.66 | 2.94
}izgt 165 | 330 |50.0 42.0]0.050 162 35 | 56 | 117 | 271 {380 | 2.65 | 3.03
165 | 360 |45.0]41.3[0.048 173 ] 3.2 | 75 [ 140304 [421 [ 2.84 | 3.07
156 | 390 ]40.0]40.9]0.055 147 | 36 | 76 | 155324 449 ] 2.86 | 3.10
165 | 300 |55.0[47.0(0.012 14.8 | 3.8 16132 ;(6); 311 | 385 2.78 | 3.16
slag 155 | 330 1 50.0]44.5(0.015 123 36 | 1301 193|358 459 [ 279 | 3.20
165 | 367 |45.0]41.5/0.020 13.5 | 3.5 | 145 ] 217|405 [ 487 3.03 | 3.26
165 | 300 [55.0]47.0 0010 3 | 162 48 122 2;8 303|347 | 2.97 | 3.06
Tylpe 165 | 330 |50.0]45.7]0.015 145 | 53 | 180 | 259 | 341 | 398 | 2.93 | 3.05
165 | 367 |45.0]44.5/0.017 144 | 5.1 | 209289379449 289 | 322
170 | 425 [40.0/43.0]/0.020 125 | 4.9 | 265|326 |412]465] 3.10 | 3.21
165 | 300 |55.0|48.0|0.007 180 | 5.3 ﬁg ;5192 304 | 396 | 2.80 | 3.37
Ty\f’e 165 | 330 |50.0]46.0]0.009 18.5 | 4.6 | 151 | 222 | 309 | 409 | 3.22 | 3.51
165 | 367 |45.0147.0]0.007 17.0 | 4.5 | 186 | 275387 [ 480 | 3.02 | 3.42
| 165 | 412 [40.0]44.0[0.009 188 | 4.0 | 238|316 428 [ 529 3.28 | 3.44
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Table 8 Concrete mix proportion in specified compressive strength o 4=210kgHcm“(20+3C)

N . o
X water | | unit weight (ke/m’) .| compressive strength
type of Targeted W/C| S/A ) water |slump| air
Imas content ) aggregate | AEA ) (kgf/ecm?)
cement L (%] (%) cement reducer | (cm) | (%) j
slump] air | (ke/m’) fine | coarse | (CXwt.%) 3 7 128 191
low heat | 15 45 165 |[55.0142.9] 300 | 757 | 1024 10.0565 175 | 421 73 | 124 | 242 | 306
slag | 25| 1o |00 65 le20[4as] 266 | 817 1023 [0.02] 0.3 [160[45] 78 [133] 2451310
Type 1 {mml =0T (60,0 6.9 284 [847 | 973 [0.009 15.0 | 5.0 | 113 | 184 | 249 | 286
Type V Y 166 155.9,47.8| 295 | 868 | 962 [0.007] 0.25 16.0 | 4.4 1120170 [ 2541 313
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