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The very high strength, enhanced ductility and long-term durability of ultra-high performance concrete (UHPC) makes it an ideal material to be used for building structures in the future. Non-heat treated UHPC is developed in this research that is more relevant to be applied in South Africa industry. While UHPC mix design guidelines have been proposed, ingredient materials available locally, but which do not necessarily comply with recommended property ranges, may be compensated for by particular strategies. The local ingredient materials are compared based on their mineralogy, specific surface area, particle size and grading by researchers who successful developed non-heat treat UHPC. The majority of local materials were found not that ideal for UHPC and a new mix design philosophy is developed in this research, which helps to achieve the UHPC strength of 168 MPa with local non-ideal materials.  

1. UHPC compressive strength evolvement


Figure 1: Compressive strength development of ultra-high performance paste (UHPP), ultra-high performance mortar (UHPM) and UHPC with age.

2. UHPC tensile behaviour


Figure 2: Typical stress-strain curve for UHPC direct tensile test. 

3. Conclusion

Under the new mix design philosophy, the UHPC finally achieves a compressive strength of 168 MPa, first crack tensile strength of 5.29 MPa and peak tensile strength of 8.56 MPa with the help of only 1.5% steel fibres by UHPM volume. 
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UHPP	7	14	21	28	109.6	152.80000000000001	148.6	108	UHPM	7	14	21	28	103.2	130.69999999999999	144.30000000000001	141.6	UHPC	7	14	21	28	123	144.1	159	168.7	Age (days)
Compressive strength (MPa)
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