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Material Development of Eco Water Tank with High Density Polyethylene and
Low-temperature Concrete

zxEs

Chang, Chun Ho

Abstract

The purpose of this study is to evaluate the new eco water tank which is made of high density polyethylene and
concrete with low temperature cement. The strength and failure mode of eco water tank was examined through tensile
test with mixture of concrete and HDPE, temperature monitoring for various kind of concrete, admixture contains etc. The
strength and failure mode were examined through tensile test with mixture of concrete and HDPE, temperature monitering
for different kinds of concrete, strength test with different admixtures etc. It was found that shear connector between
concrete and HDPE effects significantly contributed to the combined structures. 71 type shear connector results in tensile
strength of up to 40% compared to that of V type shear connector. Based on test result, th e new eco composite tank
improved the stability and safety the old one and demonstrated the applicability and capability.

Keywords : High density polyethylene, Low temperature concrete, Eco water tank, Shear connector
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(a) Design of overall structure
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(b) Reservoir The Detailed Connection Between Concrete and HDPE
Fig. 1 Configuration of The Proposed Reservior
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Fig. 2 The Fabrication of Test Specimen for Bonding Connection

Table 1 Test results of the harmful materials reference values”

Test items Unit Sa.n‘lple‘ HDPE Reference
classification values
Lead mg/kg 1 No detected <1.0
Cadmium mg/kg 1 No detected <1.0
Heavy metal | mg/kg 1 Lesls éhan <1.0
Consumption
of Potassium mg/L 1 0.6 <3.0
permanganate
Evap(?ratlon 1 1 i5 <50
residue
State Good




Table 2 Physicochemical properties of the fly ash

Fineness " . Ignition loss Chemical components
9 Specific gravity - e
(cm/g) (Ig.loss) SiOs AlbO3 Fes03 Ca0 MgO S04 Basicity
3,024 2.67 4.36 58.5 23.4 - - - - -

Table 3 Physical Property of the shrinkage—reducing agent

Material Density Components o
& Forms
Shrinkage—reducing agent 0.990 White powder 6~7

Table 4 Concrete design of mix proportion

W/C S/a Unit contents (kg/m®)
Standard

(%) (%) w|Cc|s|G| aD
25—27-150 46.7 45.6 177 1 379 | 793 | 959 1.9
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Fig. 3 Test plate of bond strength

Photo 1 Measurement of Free shrinkage strain
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Photo 2 Test set—up of bond strength
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Photo 3 Test set—up of bond properties according to thermal
conditions
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Fig. 4 Properties of drying shrinkage according to cement types
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Fig. 5 Properties of drying shrinkage according to replacement
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Table 5 Bond strength test results of the preventing separation and flat tie model

Tvpe Maximum strength Bond strength Displacement at peak Note
P (kN) (MPa) (mm) [Bonding areal
Preventing Type of V 14.1 0.16 92 300mm X 300mm
separation Type of 71 24.3 0.27 75 300mm X 300mm
) Stand—Alone 12.3 0.15 61 200mm X 400mm
Flat tie model

Multiple 25.2 0.21 120 300mm X400mm
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Fig. 7 Load—displacement curves according to shape of pre—
venting separation
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Fig. 8 Load—displacement curves according to shape of flat tie
model
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(b) Shape of 7 (b) Multiple
Photo 4 Delamination shape of the preventing separation Photo 5 Failure mode of the flat ties

Table 6 Bond Properties of concrete and HDPE according to thermal conditions

Temperature View of delamination Perent of delamination(Length)
. - |
: - |
40T S | = “ 14%(42mm)
50C 20%(65mm)
60T 27%(81mm)
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Fig. 9 Delamination Length of bond surface according to thermal
conditions
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