S-AMHEH ¥ ¥HE0| D20 ==&
23cE UFZE 0|X= S

The Effect of W/C Ratio and Chloride on Compressive Strength
of Concrete Exposed to High-temperature
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ABSTRACT

Product background of cement, sand and coarse aggregate differ from country to country, so
that thermal behaviour of concrete make a difference in high temperature.

To cope with demand, this paper is a study on compressive strength for W/C 45%, 55% and
65% by using domestic portland cement, Han-river sand, sea sand and crushed-coarse aggre-
gate. As a result, it is shown that it is estimating to the mechanical properties of heated
concrete specimens under various W/C ratio.
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Table 1 Physical properties of ordinary portland cement

B-AMEY %

3t
&

Hst2o] D20) £&H 232(E9 g5ZTd oxe ¥

ANEAE sUdxdANA] Hd837] fste] 100 T
AzzoM 24NZF AFAR T A7) 7FE R
A 100~900CT7HA] 100C NEo8 RLASE

T

5C/min2 3t¥ o, 7FEAEZAITE R 2R
sk 45 2 FAE=APL KS F 24059
KS F 2408% wgkc.

22 gl RN

s BeIAYe A2 YPIA 5 B
o AMTAZ A% FEAY B2 AH Bol
AgHI Qe wtmde @stge]l medA
zagle Ao oAt I 4] Aol A
st 2ased 9 el wold

(B% 01~03%) s38hgA| ko] Watx] a1, 3}
uloakn woladx &7 W A3t %—75_1%1:}‘“0’.
] §}7¥U(Ca(312> s ZAJE B4

A2 AHgsh: AoRE & F 9

o

o3
5]

O
>)i o

o
=

g &

=2
AN

Rubgy )

rlo

)

=]

dzte THEA ANET4 KS F 2515(F

Setting Mortar compressive Mortar tensile
Type of Specific Fi time Soundness | strength (kgf/em’) | strength (kaf/cm?®)
Finencss
cement gravity o Initial | TFinal (28) 3 7 28 3 7 28
{(g/cm”)
(min.) | (min.) dav dav day | dav | dav | dav
Ordi
ranary 315 3230 19 | 320 0.08 173 | 208 | 321 | 15| %6 | 85
portland cement
Table 2 Physical properties of aggregate
. Specific Absorption Fincness Unit weight Porosity
Classification . 3
gravityv (%) modulus (kgf/m”) (%)
Fi standard 230~2.65 15~35 23~31 1500~ 1850 30~45
ine
experiment 2.53 3.0 23 1331 40.7
standard 250~2.70 20 > 6~8 1530~ 1700 35~40
Coarse
experiment 2,61 1.5 6.8 1744 33.2
Table 3 Mixing design of concrete
Gmax w/C s/a Unit Weight (kef/m®) Slump Air Oc o1
(mm) (%) (%) w cl G| s | AaE]| (m (%) | (kgt/em) | (kgf/em®)
45 156 2 4.0 439
20 55 44 190 346 | 1004 | 783 | 085 8 5.0 221 48
65 225 14 6.0 208
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Table 4 Comparison of residual compressive strength
ratio according to W/C and fine aggregate
condition in electric furnace

Fine emperature Residual compressive
agaregale () strength ratio (%)
W/C (%) Roomj 100 | 200 | 400 | 600 | 800 | 900
45 66| 65| 64| 33| 14| 6
sand 55 8|13 91| 424115| 8
6 10 130 117 [ 1131 59 | 18 | 10
sea sand 5] 2205( 211|241 133| 32| 13
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Fig. 1 Comparison of heating temperature versus resi-
dual compressive strength ratio according to W/
C condition in electric furnace
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Fig. 2 Comparison of heating temperature versus resi—
dual compressive strength ratio according to
sand condition in electric furnace
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(c) exposure to 100T concrete using sca sand

(d) exposurc to 200°C concrete using sea sand

Fig. 3 SEM photograph of compressive concrete sam-
ples : {cement : portland cement, fine aggregate:
river sand, coarse aggregate : crushed aggregate,
W/C : 55%, wet curing:28 day and rate of rise:
5°C/min.)
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