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Properties of Low Heat Portland Cement Concrete by
Changing Temperature of Aggregate
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Abstract

Properties of concrete using low heat portland cement is different from using ordinary portland cement
and temperature of aggregate can be expected to have an important influence on its properties.

In this study, experiment by setting up 5 levels (40, 30, 20, 4, -2°C) by temperature of aggregate for
evaluation properties of concrete using low heat portland cement was conducted. The experiments include
slump test, air content test, change of slump, change of air content and compressive strength of concrete test.
As the result of experiments, slump and air content was decreased by increasing temperature of aggregate.
But it was not exceeding it's limit. Change of slump and air content was rapidly decrease by decreasing
temperature of aggregate. At early age, compressive strength was influenced by the temperature of aggregate.
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Table 1 Chemical compositions of cement
(%)
Chemical composition
Cement type -
Si0O; AlO3 FesOs Ca0 MgO Na;O K20 SO; Ig.Loss

low heat portland cement 249 32 36 61.5 31 0.1 0.55 2.0 0.8
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Table 3 Physical properties of coarse aggregate

Maximum Specific Absorption Unit weight (kg/m’) Abrasion | Fineness

size gravity (%) Disturbed sample Tamping sample (%) modulus
25mm 2.61 095 1.308 1.463 6.6 7.14

Table 4 Physical properties of fine aggregate
Specific Absorption Unit weight (kg/m’) No0.200 sieve Fineness
gravity (%) Disturbed sample | Tamping sample | Passing (%) modulus
2.60 114 1411 1578 2,61 2.32
50 533 =83 A469 A4E, 2004
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Table 5 Mixture proportions of concrete

. ; 3
fek w/e S/a Unit weight (kg/m”)

(MPa) %|wi|c|S| G |SP|AE

30 | 0415 | 395 [183.1 400 [651.5]10036] 38 |0.1161

3. Alguld

B ApodE ZA9 257 23gE9 B -
dstd EAo| uXe IS F7s] Sse &
< A 9 AEA 9 228 E 7R AAE
=d, A9 25+ §27] 9 347 £3gE
Al338E 1asle] -2T, 4T, 20T, 30T, 4

0CZ 353t}

7t EXe| 2=

Ao Lx B LT WIS 4X] 9
of 105+5CIH =AZAA 2A) Uiy S2e
Fda) AT F AU o= 4L I3l

248 252 fAE o A U 2o 98
ZIEY E2 - q 549 HIE wiAlE)

AsiMolct. 53] F2 2E9 EAe 75719
A3 WAR A 9FS ‘%’110}71 flete] vl de
= AR 43 U8R ¥ JdEae His
AT

Lt E:*EIE | 28
ZIAEE A A4 PME Aldsto] wiRe
Q/\lff}‘ﬁﬁ}. AEFY £ 2 EFL2 ARES 2
AE TSt 30t M-S AANE § 9

T3S A7beta 2% 30%3 WS AAlst
F 38| AA EdsIi

of ZAlat
ANS AR /19 SYE WBE 248
dod g9 S4dae 15¢ gAoz g
o 1%

. d=gd= o nF

I=AE

A9 2ERE wE 3% AY Bde
Fig. 13 2o 1d=ue dd2 5% 37139
HAE dehdoh A1F 23, 249 L5 A5
of w2t 3710 Ak "k ol AYE A
A9 dFEs A Y= A9 L& F/PL
ZAEY 2EE T/MIALEAN FIZE U
9 TEFTEH &2 ¥F2 vA 3712 #AAa
€ 7HE Aoz dddn. a2y 37129 W
= 3A deA ggker wighA ued 37)%
9 HAE HoluAl= Attt

Journal of the Korean Society of Agricultural Engineers, 46 (4), 2004.7 51



ZA 2= Mg wE ALE XSA= AHME Z3HEY

i

g

Air content (%)

-2¢ 4t 20¢ 30%¢ 40T
Temperature of aggregate (C)

Fig. 1 Air content by temperature of aggregate
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Fig. 2 Slump by temperature of aggregate
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Fig. 3 Change of slump by temperature of aggregate
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Fig. 4 Change of air content by temperature of agg-
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Table 6 Compressive strength of concrete by tem-
perature of aggregate

(MPa)
Curing age Temperature of aggregate
(days) | -2C | 4C | 20C | 30C | 40C
1 38 38 6.7 6.6 5.5
3 142 | 133 | 161 164 | 169
T 203 || 242 | 273 | 280 | 2717

28 377 | 359 | 851 | 383 | 396
91 402 | 413 | 425 | 411 | 445
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