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Study on the interfacial properties of UHPC-NC composite component
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Abstract: With the rise of ultra-high performance concrete (UHPC), researches show that UHPC as
connection elements in components can improve the performance of the overall structures. The bond
strength of the joint interface has drawn increasing attention worldwide. However, there is limited
information on the effect model of the interfacial properties between UHPC and normal concrete. In present
study, by summarizing existing experimental results and comparing experimental methods on the basis of
extensive literature research, three interfacial cohesion values with different roughness were obtained
(i.e. 2.24 MPa, 2.37 MPa and 2.66 MPa), with friction coefficient of 1.42, 1.63 and 1.64, respectively. The
friction coefficient calculated by direct tension test was generally larger than that obtained by splitting or
bending test. The formula of UHPC-NC interface bonding strength based on cohesion and shear strength
was proposed. Based on traction-separation model, a 3D finite element model suitable for tensile-dominated
components and compressed-shear-dominated components was established. The cohesion and contact
damage parameters suitable for smooth, medium rough and rough interface were proposed. Several finite
element models of the experiments in past literature were established to verify the validity of the proposed

traction-separation parameters. The finite element calculation and experimental results were well fitted,
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which can provide reference for later FEM study.
Keywords: UHPC-NC composite components; interfacial cohesion; friction coefficient; traction-

separation model
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Fig. 1 Schematics of test method
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Table 1 Summery of cohesive strength and failure modes
CATTHI N 8 /MPa M Ty SCHik H Ak Tl PR A =X
2.30 el [22] NC F A48 3R
1.85 il [20, 21] ST IR
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S v 2.18 B [25] Kl 45 TH 25 3%, NC #0545 i 7%
3.60 Ui [19] G 45 T 250 (33 % ~58%) . NC FARBEIR (42 % ~67 %)
3.60 B2 [36] R 45 T 2R 550, NC 3843 ik 7%
2.80 EEE [24] ol 465 18 2k 3
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Fig. 2 Slant shear stress calculation and Mohr-Coulomb circle
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Table 2 Summery of friction coefficient and failure modes
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Fig. 4 Stain-stress relationship of UHPC
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Table 3 Interface fitting parameters of tension-dominated components

AmEE K./K./K, 1 /tl /] 5, AR s R
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X Rl A T 69/69/69  2.50/2.50/2.50  0.045 24.94 24.98

B F 69/69/69  2.92/2.92/2.92 0.090 45 29.09

29.16
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