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Bond Behavior of In-Situ Coated Rebars in 3D Printed Concrete
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Abstract: To address the gap issue between the directly-inserted rebars and printed concrete, an in-situ technique
was proposed to coat the inserted rebars to diminish the voids and enhance the bonding performance. The self-compact
mortar and ultra-fine grouting cement were separately used as the in-situ coating materials to prepare in-situ coated
rebar-reinforced 3D printed concrete. Experimental results shows that dense contact was established between the
rebar and the composite, and the bonding strengths were maximally improved by 345.0% higher than that of the
direct-inserted rebars. The bond-slip behavior of the steel bar conforms to the conventional four-segment curve
pattern. These findings indicate that the cement-based in-situ coating technique is highly effective for reinforcing 3D
printed concrete, significantly enhancing its mechanical properties and long-term durability. This innovative approach
provides both a practical solution and a theoretical foundation for the engineering application of concrete 3D printing
technology.

Key words: 3D printed concrete; in-situ coating; self-compact mortar; ultra-fine grouting cement; reinforcing
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(a) In-situ coating technique

(b) In-situ coating technique integrated with the 3D printing system
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Fig.1 In-situ coating technique and its application
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Table 1 Mix proportion(by mass) of 3DPC

Unit: %
OPC HGB FA SF Water HRWR HPMC PA AR TA DFA
54. 40 10. 88 8.16 2.73 21.76 0.11 0.16 0.54 0.41 0.82 0.03
¥ ASTM C780-20 Standard Test Method for 8 000 P :
I = Resting mixture T 1 Penetration depth(h)
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Table 2 Properties of in-situ coating materials

Water-cement

28 d strength/MPa

. Maximum . Fluidity at ~ Viscosity/ Initial setting ~ Vertical shrinkage
Material . ) ratio(by . . . .
particle size 30 min/mm  (mPa-s) time/min ratio at 24 h/ % . .
mass) Compressive  Tensile  Flexural
SCC 1.0 mm 9:1 268 9922 45 0.04 68.8 4.3 7.5
GRC 5pm 8:2 223 6374 25 0.20 52.2 2.0 4.2

2.3 AT
SRy WG SR AN U 2 R 2 0 Al 3SDPC B 2 2

71, 2 BR 3D T BV I A2 77 A 1 J2 [ 55 B 45 (0 52 0, A
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Fig.3 Preparation and pullout test of specimens
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Fig. 5 Interfacial morphology of rebar, coating and 3DPC
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