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Abstract

To investigate the interfacial shear performance of the composite structure of recycled aggregate
concrete (RAC) and ultra-high performance concrete (UHPC) in prefabricated buildings, this study
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established three-dimensional finite element models of S1k-S6k specimens with different numbers
of triangular shear keys based on ABAQUS. The interfacial shear loading process was simulated, and
the load-displacement curves as well as the damage distribution characteristics were analyzed. The
model adopts C3D8R elements and T3D2 elements, and the interface uses a cohesive-separation
model that accounts for bonding and damage. Mechanical responses and damage patterns are ob-
tained through loading. The results show that: the load-displacement curves of all groups of speci-
mens have the same shape; when the number of shear keys is no more than 3, the shear resistance
of the specimens is similar, and the ultimate load (approximately 44 kN) is reached at a displace-
ment of about 0.38 mm; when the number exceeds 3, the ultimate bearing capacity and maximum
displacement are significantly improved; the compressive damage is concentrated on the contact
edges of the upper and lower surfaces of RAC and UHPC and spreads inward, while the tensile dam-
age is located on the upper and lower bonding planes and the middle part of the outer side of RAC,
and the damage range and degree expand with the increase in the number of shear keys; Under
peak load, the stress spreads symmetrically along the midline of the specimen. An increase in the
number of shear keys can improve the maximum stress value, expand the stress distribution range,
make it fit the outer contour of UHPC, and optimize shear transfer. This study provides a reference
for the design of RAC-UHPC composite structures and the development of green buildings.
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Figure 1. Dimension design drawing of UHPC
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Figure 2. Schematic diagram of the S1k model
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Table 1. Material parameters of UHPC and recycled aggregate concrete
#F* 1. UHPC. BERRIMESH

o SR BRHRMPY) R KR ROE i— K fEsH
c0
UHPC 24 %107 45000 0.2 40° 0.1 1.16  0.6667 0.01
AR g 22 %107 19020 0.2 36° 0.1 1.16  0.6667 0.05
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Figure 3. Contact-separation model
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Table 2. Parameter table of Cohesive elements
3% 2. Cohesive B TS &

¥ K, K, K,/(N-mm?) . . 1"/MPa o™ /mm
A 1.36 1.2 0.5
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Figure 4. Comparison of experimental and simulation results of specimens with 1~3k toothed and triangular shear keys
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Figure 5. Load-displacement diagram of specimens S1k-S6k
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Figure 6. Compressive damage contour and Tensile damage contour, (a) Compressive damage contour of S1k; (b) Tensile
damage contour of S1k; (c) Compressive damage contour of S2k; (d) Tensile damage contour of S2k; (e¢) Compressive damage
contour of S3k; (f) Tensile damage contour of S3k; (g) Compressive damage contour of S4k; (h) Tensile damage contour of
S4k; (i) Compressive damage contour of S5k; (j) Tensile damage contour of S5k; (k) Compressive damage contour of S6k; (1)
Tensile damage contour of S6k
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Figure 7. Sress nephogram at peak load, (a) Sress nephogram at peak load of S1k; (b) Sress nephogram at peak load of S2k;
(c) Sress nephogram at peak load of S3k; (d) Sress nephogram at peak load of S4k; (e) Sress nephogram at peak load of S5k;
(f) Sress nephogram at peak load of S6k
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