
Abstract:

To prevent brittle failures of Ultra-High-Performance Concrete (UHPC) members due to diagonal shear cracks, it is crucial to better understand the
shear-dominated mechanisms of UHPC. These mechanisms can be affected by the tension and compression fields developed in UHPC, which is
investigated in this study through experiments of combined shear and axial loading. The experimental work is carried out with the Universal Panel Tester
(UPT) at the University of Houston, where four unreinforced UHPC elements are tested, representing web elements cut out from large-scale UHPC
beams. Via UPT, characterization of the state of stress within one element is used to understand the shear behavior of the full structure. The key variable
in these tests is the level of compressive and tensile axial loading applied to the web elements. Future work will synthesize the test results to inform the
development of shear design equations with consideration to axial load effects. Our research also extends the Softened Membrane Model (SSM) to
simulate the shear responses of the UHPC elements that are being tested in the UPT. To achieve good accuracy, a parametric study was conducted to
calibrate a number of modeling parameters involved in SMM. With the proposed modifications, the goal for SMM, named as UHPC-SMM, is to enable
reliable calculations for the shear resistance of UHPC members. The intent of our research is to incorporate UHPC-SMM in existing finite element
frameworks and derive simplified equations for shear design. 
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