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Abstract

Aiming at the problem of weak interfacial bonding in functionally graded concrete (FGC), this paper
proposes a technology based on the freezing process to improve the interfacial bonding perfor-
mance of FGC. The core objective is to investigate the influence of the interface shape of composite
blocks formed by casting via this process on the bonding performance. In the experiment, fresh
mortar was rapidly frozen by liquid nitrogen to suspend its hydration reaction, and then cast and
molded together with fresh mortar. On this basis, splitting tensile and compressive strength tests
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were conducted focusing on the interfacial bonding performance of composite specimens consist-
ing of frozen mortar with square interface and ordinary mortar (hereinafter collectively referred
to as pre-frozen composite blocks), and their mechanical strength and failure modes were system-
atically analyzed. The results show that the interface shape affects the bonding performance of com-
posite blocks.
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Table 1. Chemical composition of cement (mass fraction, %)
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24.99 51.42 8.26 4.03 3.71 2.51 3.31 1.

Table 2. Physical properties of cement
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Figure 1. Casting process of composite specimens
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Figure 2. Schematic diagram of square plastic mold dimensions and specimen
casting
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Figure 3. Splitting tensile test
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Figure 4. Schematic diagram of compression test
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Figure 5. Splitting tensile failure mode
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Figure 6. Compressive failure mode
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Figure 7. Splitting tensile strength of pre-frozen composite blocks with differ-
ent interface shapes
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Figure 8. Compressive strength of pre-frozen composite blocks with different
interface shapes
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