2023 TAE R EHL R SKHTES &

2023 Conference on Sustainable Development and Disaster Prevention in Civil Engineering
R AR A T BRI I BRI T RS

FETCRL T BIESE ° REIeE S Ok
VEIERHROR B LR AR B BT ZEAE
2B RO AR TR A%
$ P B B B L R AR Zan
MEIAVAZ R EE FON NEF 6id

TS

e EAE R AE 1 (ultra high performance concrete » UHPC)/2 BA Sl JJEERERRAE T AR -
FIF RIS > B v BB > FIK & » # UHPC ZADkEy TR EaRAV#EAS - i A FER ST
EPERE | - MHEENESGUREE L - UHPC fr T BAMEDIEREESN - FERCEE S > Jh
P VERE BT M RE YT REZE N R AE - [RA - [EIRFIRAEFEE S 8 B S i A MR (2 - B0
U4 UHPC MEE SRR LR - (B4l4E S UHPC 2 B8 2B AERANT SR A TR « IRIL > ABFgeiEL
s i UHPC BhREHIHMEE &~ s BT » SRAERCR E 2 2 2 sifdidt (B 0.2mm - £fE
13mm) > FETEEFEEL By 1% ~ 1.5% ~ 2%2 UHPC #hf} > BL 1.43x1075s71 ~ 1.43x1072s 7% ~ 1.43571
=R [ R T B RE E PR o FE BN RR AL E 7 - N S R 43 v 22 B R [E e R
UHPC &R JI2PEREZE 5L - W ERGET S84 & B ¥ UHPC A BEAFRE Bl M E BEf e N 2 B
PEREEL - $R DA T MRS & &3 UHPC Z SR E 2 2 - tiakBadt S8R » sl & 851 UHPC
BhREHUNRE SEEAERA M - HFEE FEE AR BIREHUEE 2 S EAYss - A DUR
IS4 RSfELL 2% 2 UHPC MRS 1.43s ™ B ARE A T R pe T3 Ry B 8 -

RS« BRI AL - SARAE - BRI - FED-TEE AR



2 2023 TAZ K 8L+ AR5 ST

2023 Conference on Sustainable Development and Disaster Prevention in Civil Engineering

Research on Dynamic Tensile Mechanical Behavior of Ultra-High Performance
Concrete

Yuan-Rung Shiu! Huang Hsing Pan 2 Yi-Chun Lai®* Ming-Hui Lee*

1 Graduate student, Department of Civil Engineering, Kaohsiung University of Sciences and Technology
2 Professor; Department of Civil Engineering, National Kaohsiung University of Science and Technology
3 Lecturer, Department of Civil Engineering, R.O.C. Military Academy

4 Professor; Department of Civil Engineering, National Pingtung University of Science and Technology

ABSTRACT

Ultra-high performance concrete (UHPC) is a concrete material with excellent mechanical properties.
The compactness of powder admixtures and ultra-low water consumption render UHPC material
molecules to have stronger bonds and greater mechanical properties. Relative to traditional concrete,
UHPC has extremely high compressive strength. When UHPC is used appropriately with steel fibers, its
tensile and flexural properties can exceed the limitations of traditional concrete, resulting in high toughness
and high durability. This study investigates the effect of steel fibers on the dynamic tensile properties of
UHPC. The same type of steel fibers (0.2 mm in diameter and 13 mm in length) with different contents
were used. The volume ratios of UHPC materials were designed to be 1%, 1.5%, and 2%, respectively.
Dynamic direct tensile tests were conducted at three different strain rates, namelyl.43x 107°s™1,
1.43x1072571, and1.43s71. The difference in mechanical properties of UHPC caused by different strain
rates was observed through the dynamic tensile stress—strain curve. The effect of steel fiber content on the
tensile properties of UHPC under low-speed and medium-speed direct tensile loads was also discussed to
understand the effect of steel fiber content on the dynamic properties of UHPC. The test results revealed
a positive correlation between steel fiber content and the dynamic tensile strength of UHPC. Following
the increase in strain rate, the dynamic tensile strength showed a positive trend. The overall dynamic direct
tensile performance of the UHPC specimen was particularly apparent with a 2% steel fiber volume ratio

and at a strain rate of 1.43s~!
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