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Abstract: In order to explore the seismic performance of 3D printed concrete walls (3DPCW), this study
conducted mechanical property tests on the interlayer interface of 3D printed concrete using four different
aggregate gradations were carried out. Six wall models with horizontal/vertical reinforcement, vertical/oblique
connecting ribs and hollow structures were designed, and a refined model of interlayer interface damage and
bond-slip based on Cohesive element was established. The hysteretic characteristics, skeleton curve, displacement
ductility, stiffness degradation and energy dissipation capacity of 3DPCW under low cyclic loading were
systematically analyzed. The results show that the interlaminar shear strength and tensile strength of the
specimens increase significantly with the increase of the proportion of coarse aggregate. The damage mode of the
wall is dominated by the arrangement of steel bars. The damage is concentrated in the reinforcement area, and the
location is different in the middle and lower parts, the middle sides or the ribs due to the different sections and
reinforcement methods. The vertical connection rib wall is superior to the hollow and oblique connection rib wall

in terms of initial stiffness, stiffness degradation and ductility. Its cross-section form is conducive to stress
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dispersion and uniform development of cracks, thereby improving energy dissipation and deformation capacity.

The seismic performance of the vertical reinforced wall is better than that of the horizontal reinforced wall as a

whole, which shows that the hysteresis curve is fuller, the peak value of the skeleton curve is higher, the

displacement ductility is better, the stiffness degradation is slower, and the energy dissipation capacity is stronger,

which can effectively suppress the interlayer slip and improve the ductility. The research conclusions provide a

theoretical basis and a numerical simulation reference for 3DPCW seismic design.

Keywords: 3D printed concrete walls; interlayer mechanical properties; Cohesive elements; low-cycle

reciprocating load; seismic performance
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Tab.l1 mix ratio of printing material

WERRA K R BERRIKIE R BERTR ke TR AT e
o A R K e ol kg it i /KYe i /kg £ K i /kg S ot/ kg WOk s A ek
15 0.15 0.8 15 0.15 0.015 0.03 0.06
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Tab.2 continuous grading of quartz sand

Bk INTHORAR BRI BT A L /%

KM 0.15mm 030mm 0.60mm 1.18mm 236 mm 4.75mm
I 32.33 53.95 67.91 77.91 84.88 100.00
I 31.86 51.16 64.88 74.88 81.86 100.00
I 26.98 46.05 60.00 70.93 78.84 100.00
v 24.19 42.09 56.05 66.98 74.88 100.00
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Fig.1 preparation process of 3D printed concrete test blocks
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Fig.3 axial tensile test resullllts of 3D printed concrete
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Tab.3 ductility coefficient of wall

Ik (A Jng gy 1 Jit MR 2R AT /(10°-N) Jit B A3 % /mm e BR 2R AT /(10°-N) e B4V F/mm u
1E 7] 69.51 1.03 67.73 3.83 3.73

W-1 fiila] 66.30 0.95 65.48 3.96 4.18
-y 67.90 0.99 64.60 3.90 3.95

1E 1A 72.17 1.05 71.28 4.24 4.04

W-2 1] 73.95 1.07 70.15 439 4.10
Ty 73.06 1.06 70.72 431 4.07

1E 7] 97.17 133 98.93 5.09 3.82

W-3 fila) 103.84 1.10 100.64 5.16 4.69
1y 100.51 1.22 99.79 5.13 4.26

1E 1A 110.42 1.45 110.21 5.95 4.11

W-4 1] 105.46 1.24 104.45 5.99 481
-y 107.94 1.35 107.33 5.97 4.46

1E 7] 136.35 1.50 132.67 7.20 4.80

W-5 fala) 136.44 1.46 137.65 6.83 4.68
1y 136.39 1.48 135.16 7.01 4.74

1E[A] 150.00 1.68 143.76 8.03 4.78

W-6 1] 144.24 1.65 143.21 7.98 4.83
T 147.12 1.67 143.48 8.00 4.80
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