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An Experimental Study on the Development of Lightweight Concrete
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Summary

This study was performed to develop the lightweight concrete using synthetic light-
weight aggregate and natural coarse aggregate. Mixing ratios were three types, the first
type was mixed cement and synthetic lightweight fine aggregate (Type CP), the second
type was mixed cement, synthetic lightweight fine aggregate and synthetic lightweight
coarse aggregate (Type CPE), the third type was mixed cement, synthetic lightweight
fine aggregate and natural coarse aggregate (Type CPN).

The results of this study are summarized as follows ;

1. The W/C of each mixing ratio was increased with increase of the amount of cement
used, and it was shown higher in order of Type CP, CPN, CPE.

2. The unit weight of Type CP, CPE and CPN was 1.473~1.647g/cm3, 1.467~1.622g/
cm?® and 1.658~1.838g/cm?, respectively. And the absorption ratio was approximately
20%, which was higher than that of the normal cement concrete.

3. The compressive strength of Type CP was shown 178~249kg/cm?, Type CPE was
shown 149~241kg/cm? and Type CPN was shown 196 ~297kg/cm?, respectively. Each
strength ratio was smaller than that of the normal cement concrete.

4. The pulse velocity of Type CP, CPE and CPN was 2,688~ 3,240m/sec, 2,981~3,
324m/sec and 2,989~3,545m/sec, respectively. And it was increased with increase of
strength and unit weight.

5. The length change ratio at 28 days was in the range of 0.057~0.077%, and earlier
length change ratio was higher than that of the later.
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Table-1. Chemical Composition of normal
portland cement(unit : %)

510, AlLO4| Ca0 lMgO{Sgg *Kzo]mzcﬁezm

21.09] 4.84 |63.85, 3.32 | 3.09 | 113 | 0.29
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Table-2. Chemical properties of synthetic

lightweight aggregate(unit : %)
Si0; | AlyOs|Fes0a] Ca0 | Mg | NazO| K,0
755 | 153 | 0.9 | 0.12 | 0.08 | 35 | 4.0

Table-3. General properties of synthetic
lightweight fine aggregate

Unit weight| Grain size [Soundproof
Color PH |

(g/cm?) (mm) (%)

008 [ 0.05~12 |Pure-white| 7 | 90(

Table-4. Physical propertles of coarse aggregate

‘ ) Umt

| Size |Absorption Fineness

Specific
Type weight

gravily ‘ (mm) |ratio(%) | modulus

(g/ cm’)
1.550
0.386

2.63
0.68

2.15
21.00

6.00
5.60

Natural

475~10
3~8

Synthetic |
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Table-5. Experimental design of lightweight
concrete(unit : wt. ratio)

Aggregate
Type |Cement| Synthetic [Natural Slump
. (cm)
Fine |Coarse| Coarse
CP1| 4 | 1 - -
cpz| 5 1 - - 81
CP3| 6 | 1 - -
CP4 7 0401 - -
CP5 | 8 1 - B
CPEL| 4 1 0.5 -
CPE2| 5 | 1 | 05 -
CPE3| 6 1 0.5 -
CPE4" 7 1 0.5 -
CPE5 8 1 0.5 -
CPN1| 4 1 - 2
CPN2| 5 1 - 2
CPN3| 6 | 1 - 2
CPN4 7 1 - 2
CPN5 8 1 - 2
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Tabel-6. Test results of lightweight concrete

w/c | Umt weight | Absorption Strength(kg/em?) Pulse Length ch?nge ration

Type (%) i (gfem) ratio . . : velocity (%)

(%) Compressive | Tensile | Bending | (m/sec) | 3days | 7days | 14days | 28days
CP1| 80 1.473 28 178 21 54 2,688 | 0.043 | 0.055 | 0.065 | 0.077
CP2| 74 1.524 27 190 2% 6l 2,844 | 0.044 | 0.055 | 0.068 | 0.071
CP3| 64 1.545 24 195 [ 26 63 2,959 | 0.033 | 0.045 | 0.057 | 0.069
CP4| 57 1.638 20 232 P27 64 3,150 1 0.038 | 0.051 | 0.063 | 0.075
CP5| 52 1.647 19 249 33 69 ! 3,240 . 0.038 | 0.051 | 0.062 | 0.074
CPE1| 64 1.467 26 149 19 52 1 2,981 | 0.020 | 0.036 | 0.030 | 0.063
CPE2| 60 @ 1516 25 161 23 57 2,996 | 0.025 | 0.042 | 0.055 | 0.066
CPE3| 54 1.541 23 182 ‘ 24 60 3,085 | 0.031 | 0.054 ¢ 0.065 | 0.070
CPE4| 52 1.610 19 225 L0025 62 3,283 | 0.036 | 0.053 | 0.069 | 0.072
CPE5| 47 1.622 17 241 27 67 3,324 | 0.025 | 0.038 | 0.050 | 0.065
CPN1| 67 1.658 23 196 25 58 2,989 | 0.032 | 0.046 | 0.059 | 0.060
CPN2| 63 | 1.661 22 214 28 63 3,150 | 0.035 | 0.042 | 0.055 | 0.057
CPN3| 61 1.716 18 238 30 67 3,252 | 0.042 | 0.054 | 0.064 | 0.065
CPN4| 56 1.825 17 288 31 77 3,443 | 0.038 | 0.059 | 0.066 | 0.073
CPN5| 48 1.838 14 297 Coar 78 . 3545 | 0.038 | 0.054 | 0.064 | 0.070
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Fig. 1. Comparison of W/C between differ-
ent experimental designs
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