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Abstract

In this recent time, problems about shrinkage and continuing creep of concrete become
the main cause of the destruction of concrete’s structure; in both strength and the structure’s
crack. Most of the cracks are caused by shrinkage from loosing water—causes the internal crack.
Thus, to control the crack, it can be done by using expansive agent of cement. Using expansive
agent of cement will lead to the expansion that can replace the happened shrinkage—to strengthen
and reduce the crack in the joints of the structure. In this research, the 3" type of Portland
cement, Fly ash from Mae Moh 0, 15, 25 and 35 percent, chemical mixture 4, 8 and 12 percent,
and expansive agent 0, 5, 10 and 15 percent are used to test for finding value of the flow, initial
and final setting time, compressive strength and strain at 1, 3, 7, 14 and 28 days. It is for having
the suitable component in use. Then, the components are tested to find the composition of
ettringite by using X-Ray Diffraction (XRD), founded result of the internal ettringite’s structure
by using Scanning Electron Microscope (SEM). Finally, the effect on Environment of shrinkage
compensating mortar comparing to normal Portland cement are studied. The research finds from
the test of shrinkage compensating mortar’s flowage that when add more expansive agent, the
flowage decrease. However, the quality can be improved by adding more fly ash. It is because
circular shape of fly ash’s ettringite will rub the bigger cement grains to have a better flow. Not
only improved by adding fly ash, but adding superplaticizer also helps improving the flow.

According to the test of initial and final setting time of Shrinkage Compensating Mortar, it is



found that the speed of initial and final setting will increase after adding more expansive agent.
Nevertheless, adding fly ash mixed with superplaticizer helps initial and final setting last longer.
In according to the test of compressive strength of Shrinkage Compensating Mortar, it is proved
that when adding more expansive agent, the compressive strength tends to increase because of
ettringite created by the hydration of calcium sulfoaluminate. What is more, when adding more
fly ash, compressive strength tends to fall at first as a result of pozzolanic reaction—Ieads to long
term development of compressive strength. Furthermore, this research finds that the amount of
expansive agent that suitable for strength is 15 percent of cement and the suitable amount of fly
ash for strength and working ability is 15 percent of cement’s replacement. According to the test
of the strain of the Shrinkage compensating Mortar, it is found that, adding more expansive agent,
strain tends to have more expansion. The strain’s expansion results from ettringite created by
hydration of calcium sulfoaluminate. Besides, adding more fly ash, the expansion tends to
increase when adding more superplaticizer. The research finding shows that the amount of
expansive agent suitable for strain is 15 percent of cement. The amount of fly ash suitable for
strain is 15 percent of cement’s compensation. The XRD and SEM tests can explain all of the
results; adding more expansive agent and having more time create more amount of ettringite
shaped long-thin like needle. The ettringite will fill the gap and make the paste tighter—
compressive strength increase. What is more, ettringite that gets bigger will push the particles in
the paste to create the expansion of particles. This will lead to the expansion of Mortar. The effect
on environment of shrinkage compensating mortar, it can be analysed that adding expansive agent
into Portland cement can really help reduce carbon dioxide when compare to normal Portland
cement. For producing process, expansive agent is proceed in temperature lower than Portland
cement’s normal temperature. It will reduce fuel, heat, and lessen the need of compressed power—

—reduce carbon dioxide when compare to the production of normal Portland cement.



