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A Experimental Study on the Property of
Lightweight Aggregate Concrete Using Hollow Micro Sphere
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Abstract

In this study, the thermal conductivity, physical and mechanical properties of lightweight aggregate concretes with
hollow micro sphere(HHIMS) are experimentally examined as a basic research for the development of structural insulation
concrete. As the results of this experiment, in the case of concrete mixed with HMS, the value of slump has been
reduced, so it is found that the dosage of superplasticizer should be increased. As the replacement ratio of HMS
increases, it has shown that the compressive strength is somewhat decreased due to the low interfacial adhesion strength
of HMS. But the thermal conductivity is found to be greatly improved with the replacement ratio of HMS increases, the
thermal conductivity of HMS shows the lower value of 68% at lightweight aggregate concrete and 32% of normal
concrete. Also it is found that the compressive strength is decreased and thermal conductivity is increased as the
water—cement ratio increases. The most outstanding for insulation performance is observed when using 20% of HMS and
50% of water-cement ratio.
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Table 1. Plan of experiment

Factors Levels Test contents
Replacement ratio 0. 20. 25
of HMS(%) P R Slum? t
Coarse aggregate Normal aggregate(G) Ulnri conten
- h t weight
type Lightweight aggregate(L.G) Compressive strength
Thermal conductivity
w/c(%) 42, 46, 50, 54
Table 2. Mixing design of experiment
Unit weight (kg/m®)
Type Yg/{f); Sla(%) Y
W c S G LG S Ad.
Plain 1 50 195 733 902 - 0 039
Plain 2 50 195 733 - 49% 0 039
42 163 615 - 417 79 234
.46 179 601 - 407 77 137
HMS-20
50 195 586 - 397 75 055
45 390
54 210 572 - 387 73 -
42 163 577 - 390 99 33
46 179 563 - 381 96 254
HMS-25
50 195 5499 - 372 94 149
54 210 5% - 363 92 0.39
*HMS-20 : replacing 20% by volume of total aggregate
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Table 3. Physical properties of fine aggregate

Density Unit weight )
Absorption(% F.M.
(glom® (glom®) ption(%)
2.60 1.56 1.15 273

Table 4. Physical properties of coarse aggregate

Solid vol Absorption
Density  Unit weight olia volume
Type rate F.M
P (glem®)  (kg/md) (%)
(%)
Normal —, gg 1,535 58.4 087 6%
weight
Light 832 586 560 6.40
weight
Table 5. Physical properties of HMS
Density  Strength Size Thermal Silica
(g/cm?) (psi) () conductivity(W/mK)  volume(%)
0.6 30,000 8.6~26.7 0.2 24
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(a) naked eye (b) By SEM (x300)

Figure 1. Shape of lightweight aggregate

(b) By SEM (x5,000)
Figure 2. Shape of HMS

(a) By SEM (x300)
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Table 6. The physical and chemical properties of admixture

Dens@y

Color (glemd)

Section Component pH

Agent Polycarboxylate  Brown 1.07£0.02 6.5775
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Table 7. Results of the experiment
Air Unit  Compressive Thermal
Type Sztmjmm)p é?) content weight strength  conductivity
7 (%) (kg/m?) (MPa, 28day) (W/mK)
Plain 1 155 0.10 1.0 2,360 319 1.845
Plain 2 195 0.10 38 1,870 32.1 0.871
HMS20-42 195 060 27 1,696 37.2 0.722
HMS20-46 185 0.35 3.2 1,682 338 0.695
HMS20-50 180 0.15 3.2 1,678 30.7 0.658
HMS20-54 215 000 25 1,653 29.8 0.654
HMS25-42 195 085 29 1,655 34.0 0.684
HMS25-46 185 065 3.8 1,648 30.5 0.668
HMS25-50 175 040 40 1,643 27.8 0.594
HMS25-54 185 0.10 3.0 1,633 26.3 0.593
41 &Y=
ST AP B 2YI 200+30mmE o] Z+ v
ol disto] s 4AIS) A SN WHe
= Zlegsiglon Aik= Figure 33 Ao}, 32 £HZE
Q7|19 T Al AR EAIMIER|S] 710
o} k| glom HMS 2|$hee] S7tol| wet 5718k
o}, o= SAIMIEH|2}F f-57d0l #3E 7]E o]2of mE

H3lel s Aoz njlEakel HMSS] ZA| |3l
ue} 2o AREE A =] FHE F71e} o9
£ 24| STl 7|Q1E Ao wekHct

300 1

IHMS-20 - 525
- HMS-20 —O— HMS-25
250 e
-
=
=200 g
=
S~
= M
150 |

2 £
]
5 1 04 JF
w100 2
o0
c
—
- 02 =
50 | =

ul 0

4z a6 50 54
w/c (%)

Figure 3. Slump of concrete according to replacement ratio of
HMS, w/c and dosage of admixture
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