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CHANAKAN PHANRAT : STRENGTH DEVELOPMENT OF POLYVINYL
ALCOHOL (PVA) MODIFIED CONCRETE BY USING RECYCLED
CONCRETE AGGREGATE (RCA) AS COARSE AGGREGATE.

ADVISOR : PROF. SUKSUN HORPIBULSUK, Ph.D., P.E.

This research studied the compressive strength and flexural strength of
polyvinyl alcohol (PVA) modified Recycled Concrete Aggregate (RCA)-concrete.
The compressive strength and flexural strength developments were analyzed via
Scanning Electron Microscopy (SEM) analysis. The compressive strength and
flexural strength test results of concrete using RCA as coarse aggregate were
compared with concrete using natural aggregate. Test results show that the use of
natural aggregate in conventional concrete mixed by Normal Mixing Approach
(NMA) has the higher compressive strength and flexural strength than the use of
recycled aggregate concrete, due to the Interfacial Transition Zone (ITZ) between the
matrix of natural aggregate and cement are close each other than recycled concrete.
For a particular aggregate, concrete mixed by the Two Stage Mixing Approach
(TSMA) was found to have the higher compressive strength and flexural strength than
the concrete mixed by NMA. Compressive strength and flexural strength of PVA
modified RCA-concrete increase with time. Compressive strength of PVA modified
RCA-concrete was observed to decrease as PVA content increase. While flexural
strength of PVA modified RCA-concrete strength increase with increasing PVA
content up to PVA = 1.0% then the flexural strength decreases with increasing PVA
content. PVA creates a thin film reinforced the concrete and improves the flexural
strength of concrete. However, these thin films retards the hydration process of the

cement and water, resulting in the compressive strength reduction.
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MIMUIUIHUBLITIAN

- fedngadoya
Deformatiom (mm) Flexural Stress (MPa)
0 0
0.0865125 0.06953486
0.1606625 0.208603759
0.2348125 0.347672932
0.34605 0.834415037
0.4202 1.043018576
0.5190625 1.390691728
0.6302875 1.73836444
= usafingeih (N)
D = szayMIuBURIvBIMUa TIN5 L
(mm)

d = ANUFIATU (mm)

b = ANUA3AU (mm)

L = 31812 Span (mm)

Flexural Stress = 3PL/2bd’
fvuald P(ilensalsede) = 1324 N

L = 350 mm

b = 100 mm

d = 100 mm

= 3(132.4)(350) /(2*100)(100%)

Flexural Stress = 0.0695 MPa

MIMUIUNINUIGLTIOALAZAINNNIATEADA

- dvdnyadoya
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Deformatiom (mm) Compressive Stress (MPa) Compressive Strain

0 0 0

0.004944 0.307401858 0.00002472

0.012853 0.461102787 0.000064265

0.023729 0.614803717 0.000118645

0.029661 0.691653938 0.000148305

0.037571 0.537953008 0.000187855

0.043503 0.614803717 0.000217515

0.050424 0.999055796 0.00025212

1. Compressive Strain

NgAT Compressive Strain

2. Compressive Stress

NYAT Compressive Stress

Deformation (mm)/A21NGIABUNTA
Deformation (mm)/ANGIABUNTA
0.004944/200 mm

0.00002472

P/A

P/(TU/4d%)

2,414 N/(TU/4(100%)
0.3074 MPa
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