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An Experimental Study on the Creep Behavior and Crack Resistance

of Hwang-toh Concrete Mixed with Recycled-PET Fiber

Sung-Bae Kim,” Jang-Ho Jay Kim,"* Byung-Goo Han,” Geon-Ho Hong,S) and Jin-Gyu Song‘”

YDept. of Civil and Environmental System Engineering, Yonsei University, Seoul 120-749, Korea
“Dept. of Civil Engineering, Posco Engineering & Construction, Seoul 135-935, Korea
“Dept. of Architectural Engineering, Hoseo University, Asan 336-795, Korea
“Dept. of Architecture, Chonnam University, Gwangju 500-757, Korea

ABSTRACT There have been numerous studies to develop eco-friendly concrete. The attempt to reduce the amount of cement
used is suggested as one of the solutions for eco-friendly concrete. To decrease the usage of cement, the pozzolan reaction materials
are used as a mineral admixture. Hwang-toh, which is broadly deposited in Korea is a well known environment friendly material
and the activated hwang-toh, which has the property of pozzolan reaction, is alternatively used as a mineral admixture of concrete.
The purpose of this study is to investigate the drying shrinkage of hwang-toh concrete mixed with recycled PET fiber. Therefore,
drying shrinkage experiments are performed to analyze mechanical property of hwang-toh concrete mixed with recycled PET fiber.

Test results showed that the drying shrinkage is controlled by hwang-toh admixture and PET fiber.
Keywords : eco-friendly, pozzolan-reaction, activated hwang-toh, recycled PET fiber, drying shrinkage
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(b) Recycled PET fiber

(a) Activated hwang-toh

Fig. 1 Photos of activated hwang-toh and recycled PET fiber
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Fig. 2 Recycled PET fiber enhances toughening mechanisms
in concrete: D Damage of the matrix, @ Fiber/matrix

debonding, ® Fiber bridging, @ Fiber failure, and ®
Fiber pull-out
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Table 1 Chemical composition of slag cement and hwang-toh
o Chemical composition (%) Blain | Density
Classification - - 2 3
Sio, ALO; | Fe,O; | MgO Ca0 SO; K,O TiO, Na,0 | (em’/g) | (g/em’)
Slag cement | 24.2 8.9 2.0 3.1 56.5 3.1 - - - 4,100 3.05
Hwang-toh 42.5 36.6 4.05 0.69 0.57 - 0.41 0.23 0.18 3,300 2.72

Table 2 Properties of recycled PET fiber

Fiber tvoe Dimension Length Density Elastic modulus | Tensile strength | Ultimate elongation | Bond strength
P (mm) (mm) (g/cm3) (MPa) (MPa) (%) (MPa)
Embossed | 0.2 x1.3 50 1.38 10,175.4 420.7 11.2 2.54
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Fig. 3 Pre-test of mix proportion
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Table 3 Mix proportion of concrete
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Fig. 4 Photograph of creep test

Specimen Gpax | Slump |Air contentf W/B | S/a |Replacement ratio of Unit weight (kg/m3)
(mm) | (cm) (%) %) | (%) hwang-toh (%) W HT SC S G |PET fiber
SC 0 - 760 -
HTC 25 12 45+05 | 43 50 25 324 187 573 709 709 -
HTPC 25 187 573 14
268 | EH=2E232|Ess| =22 M213 M35 (2009)
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Table 4 Result of drying shrinkage cracking test
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Fig. 9 Concrete restraint strain of specimens
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Fig. 10 Steel restraint strain of specimens
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(a) Normal concrete

(b) Concrete mixed with PET fiver

Fig. 11 Crack control of recycled PET fiber in concrete
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