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Research on the interface bonding state of UHPC-NC

LI Mengmeng'2, YANG Heng'2, HUANG Yichang'?, LI Zhe?, CHEN Jiangying'?
( 1.Zhejiang Provincial Engineering Research Center for the Safety of Pressure Vessel and Pipeline,
Ningbo University, Ningbo 315211, China; 2.Key Laboratory of Impact and Safety Engineering of

Ministry of Education, Ningbo University, Ningbo 315211, China )

Abstract: To investigate the interfacial bonding strength of ultra-high performance concrete and normal
concrete (UHPC-NC) combinations, specimens are designed and fabricated with three different curing
conditions, including a pouring interval of 30 minutes, 1 day curing period, and 1 day curing followed by 48
hours of high-temperature steam curing at 90 °C, respectively. The bonding strength under dynamic and static
loading conditions is tested by using the split Hopkinson pressure bar (SHPB) device and an electro-hydraulic
servo universal testing machine, with the Brazilian disc splitting method being employed. The results indicate
that the specimens with a pouring interval of 30 minutes exhibit the highest bonding strength under both
dynamic and static loads, followed by those with a 1 day curing and finally the specimens subjected to 48 hours
of high-temperature steam curing. Crack initiation in the 30 minutes interval specimens occurs at the NC end,
while cracks in the other two types initiate at the UHPC-NC interface, indicating that the weak points are at the
NC end in the former and at the UHPC-NC interface in the latter two. Moreover, the bonding strength of all
three UHPC-NC combinations increases with the increase of strain rate, demonstrating a significant strain rate
effect.

Keywords: Ultra-High Performance Concrete-Normal Concrete (UHPC-NC) combinations; interfacial bonding
strength; strain rate; Split Hopkinson Pressure Bar (SHPB)
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