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Figure 8: Load versus deflection plot for Sand blasted surface preparation

The higher ductility exhibited by the UHPC joint beams is a good indicator for longer
sustainability and service life of the bridge structures. The steel fibers used in UHPC increase the
tensile strength of concrete, which enhances the concrete’s performance as can be seen through
this experimental program. Figures 8, 9, and 10 present the specimens after failure and show how
closely the UHPC joint beam (Fig. 11) behaves like the control (Fig. 9) when compared to the HS-
SCC (Fig 10). The UHPC joint fully engaged the beams, while the HS-SCC joint slipped very
early on during loading, resulting in low loads.

5. Conclusions

Beams with UHPC in the connections performed similar to beams without joints.

The HS-SCC did not perform as expected with low capacity and ductility

The UHPC joint beams were more ductile than the control and HS/SCC beams due to the
steel fibers used in the UHPC.

Roughening of the surface improved the flexural capacity slightly. The overall effect of the
surface preparation of the beam’s joint interface was insignificant.

The UHPC beams failed with crushing of the concrete in the compression zone (similar to
the control).

The HS-SCC beams failed with slippage of the rebar in the joint region which is not
desirable.

The straight-lap detail used with the UHPC is simple, economical, and easy to maneuver
and resulted in good performance due to sufficient lap length.

No cracks were formed in the UHPC joint, while horizontal cracks were observed in the
HS-SCC joint beams through the tensile region indicating slippage as the type of failure.
The flexural crack propagation (Fig.11) through the UHPC beams indicates that the beams
were fully engaged in the mechanism, resulting in a better performance of the structure.

6. Future Work:

Successful results in this research have led to further research in this area. The future research
being done in this area includes
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e Using hairpin detail in the joint with lap length of 3.9 inches (99mm) with UHPC versus
HS/SCC with three different beam surface preparations.

e Using anchored-rebar detail in the joint with lap length of 3.4 inches (89mm) with UHPC
versus HS-SCC with three different beam surface preparations.

e Using typical MoDOT prestressed end-girder detail in a Non-prestressed modified detail
using UHPC in the joint instead of typical MoDOT-B (deck) mix to evaluate use of UHPC
with MoDOT detail.

e This research focused on connections in high-moment regions, one of the aspects that could
be further studied are connections in pure shear (to better study effect of surface
preparation) and connections in shear and bending.

Figure 11: UHPC joint beam after failure
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