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Experimental Study on Flexural Behavior of RC Slabs
with Expansive Additives
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ABSTRACT

This study aims to improve serviceability of concrete by inducing chemical prestress with the
application of expansive additives for concrete. For this purpose, material tests and 4
point-bending tests of RC slabs were performed to verify the effect of expansive additives on the
concrete, and the critical aspects of the structural behavior were investigated.

The results of the material tests show that the optimal proportion of expansive additives is 13%
of total cement weight and the properties of expansive concrete in that proportion are the same as
those of plain concrete, Both the experimental cracking load and service load of the expansive
concrete slabs are increased in comparison with those of the plain concrete.

In addition to the above results, the deflection of expansive concrete is smaller than that of plain
concrete, and permanent strains resulting from cyclic load are decreased.

It can be concluded that the use of expansive additives to induce chemical prestress in RC slabs
greatly improves the serviceability.

Keywords : chemical prestress, cracking load, expansive additives, service load
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Table 1 Physical properties and chemical composition of
cement

Physical properties Chemical composition (%)

Specific 1g. | Insol.
gfavit loss| res. |Si02!Al:Oz| Fe20]Ca0{MgO| 8Os
Y1) (%)

3.15 1.0 0.9 122.1) 5.1 | 29 |64.3}1.2| 1.7

* Ig. loss ! Ignition loss
* Insol. res. ! Insoluble residuum

2) A

3= ¥lF 2.58, F.M=2.38< ZRHE
LRI, F& FAe ¥F 2.68, A AL
25 mm o A4 FTAE &3

3) #AA

) DALY BANE Arsig o 2 .- 3le
A AAL Table 29 &}

23z e%sl=2F M1234% 2000.8.



Table 2 Physical properties and chemical composition of
expansive additives

Physical properties Chemical composition (%)

Specific| 18- | Insol.

! . i
gravity (‘;? ’("03/:) Si0z2]| Al203| Fe20 | CaO {MgO| SO3

293 {1.0f 1.4 140(10.0) 1.2 {52.5| 0.5(28.3
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Table 3 Mix proportion

Proportion ; , ,
Sox W/C of Expansive Grnax Air | Slump | S/a Unit weight (ke/m)
(kef/cr) | (o) additives (mm) | (%) (%) W c g G Expansive
’ (%) Additives

0 480 0
11 427.2 52.8
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Table 4 Specimen list

Experimental parameter
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Table 5 Cracking load and ultimate load (ton)

P P,

Specimen exp. Per / exp. P,/

exp. P Ter cal. P cal. P, exp. Py Iy cal. Py cal. P,
20-0-16 2.853 1.000 2.306 1.237 15.760 1.000 11.860 1.329
20-13-16 3.960 1.388 2.220 1.734 15.340 0.973 11.706 1.310
20-13-13 3.160 1,107 2.162 1.461 11.210 0.711 7.420 1.510
15-0-16 1.05 0.368 1.177 0.892 8.890 0.564 7.434 1.196
15-13-16 1.23 0.431 1.109 1.109 8.250 ' 0.523 7.280 1.133
15-13-13 1.12 0.392 1.106 1.012 6.720 0.426 4.706 1.427
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Fig. 10 Load-deflection relationship at midspan

Table 6 Deflection (mm)

Load step(ton)
1 2 4 6 8
20-0-16 0.4 1.0 3.1 6.2 7.9
20-13-16 0.4 1.0 2.2 4.3 6.3
20-13-13 0.4 1.0 3.2 5.9 8.7
15-0-16 1.4 3.5 8.4 13.3 -
15-13-16 0.8 3.7 9.0 14.8 -
15-13-13 0.9 4.5 11.5 - -
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Table 8 Service load and safety factor
15-13-1310.038{1.151]0.327(2.725{0.485|1.865 fton)
A7t AF AP Eo] 718 AFA v FA & Specimen| Pa ¥ B, o | PSP
ZEAG. 53], Table 7& BB TELH $< 4 20-0-16 | 5.755 | 1.000 | 15.760 | 1.000 | 2.738
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TP AEG AT AEFE AoeE BvEch 15-13-16| 2.580 | 0.448 | 8.250 | 0.523 | 3.197
15-18-131 2.320 | 0.403 | 6.720 | 0.426 | 2.896
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