Performance of high-strength steel reinforcing bars under low-velocity impact

Amin heidarpour!

Fatemeh Javidan? and Diego A Truong!

! Department of Civil Engineering, Monash University, VIC 3800, Australia

2 Institute of Innovation, Science and Sustainability, Federation University Australia, Ballarat
3353, Australia

With the increasing need for sustainable building practices, there is a high demand in using
high-strength steel (HSS) bars in reinforced concrete (RC) structures. Utilising HSS can reduce
the amount of rebar in RC structures because the area of steel required to achieve a target design
capacity is inversely proportional to its yield strength, leading to better field inspection, easier
concrete placement, and reducing steel congestion, construction time and associated costs. The
reduction in steel mass can be especially beneficial in structures designed to resist high loading
rate events, in which increased amount of steel is required to strengthen the impact area. From
the other side, AS 3600:2018 allows the use of longitudinal steel rebar up to 600MPa for limit
state design, and fitments up to 800MPa. Yet, little research has been conducted on the overall
performance of high-strength reinforcing steels, mainly Grades 600 and 750, under high strain
rate loading. This paper reports the results of the experimental low-velocity impact tests
conducted on tensile coupons taken from the core of Grades 500, 600 and 750 reinforcing bars.
Various strain rates ranging from 1073 /s to 10/s have been considered in the experimental
program. The experimental results indicate the sensitivity of the dynamic increase factor to
strain rate reduces with increase of rebar’s yield strength. The outcomes of this paper have the
potential to be incorporated in current codes of practice and used for calibration of constitutive
material models and obtaining the dynamic increase factors for HSS reinforcing bars.



