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Abstract

The composition of functionally gradient materials can produce continuous changes, and the ma-
terial properties can also show gradient changes according to the demand. For civil engineering,
especially for deep underground, when facing complex geological stress environment, the use of
functionally gradient cylinder structure has unique advantages. In this paper, the research back-
ground of functional gradient concrete cylinder is introduced, the research progress of functional
gradient concrete cylinder in mechanical properties, shaft wall application, subway tunnel lining
application and preparation method is analyzed and the 3D printing preparation of functional
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gradient concrete cylinder is further forecasted.
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Figure 1. Changes of elastic modulus in literature [17]
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Figure 2. Changes of elastic modulus in literature [18]
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Figure 3. Well wall model in patents [27] [28] [30] [31]
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