Joumal of the Korean Society of Civil Engineers ISSN 1015-6348 (Print)

Vol. 35, No. 2: 275-285/ April, 2015 ISSN 2287-934X (Online)
DOI: http://dx.doi.org/10.12652/Ksce.2015.35.2.0275 www.kscejournal.or.kr
Concrete Engineering 2IAYEFY

XINS MQEY BIREES M TAFIAS HISH Hainol
I=zds i

e

Lee, Jun-Ki*

Fatigue Evaluation of Precast Concrete Deck Connection using
Ultra-High Performance, Fiber Reinforced Concrete

ABSTRACT

This experimental study presents the fatigue evaluation of a precast deck connected using Ultra-High Performance, Fiber Reinforced
Concrete (UHPFRCQ). Four types of two identical large-scale specimens were fabricated with simplified splice rebar details which had
a short splice length of ten times rebar diameter. The flexural behavior of each type of specimens until failure was investigated and
fatigue behavior of the same type of specimens was then evaluated using two-million cyclic loading. In the flexural tests, tensile rebars
exhibited the deformation exceeding yielding strain but failure mode related to the splice details was not observed in spite of such a short
splice length. In the fatigue tests, damage was not appreciably accumulated by the cyclic loading except initial flexural cracks and the
stress variations in tensile rebars was less than the allowable stress range. These experimental results demonstrate that all types of
specimens exhibited acceptable fatigue performance and indicate that enhanced mechanical properties of ultra-high performance
material permits to use a simplified splice details along with short joint width.
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Table 1. Standard Mix Proportion of UHPFRC

wib Sl Unit weight (kg/m’)

(%) (%) w OPC ZSF* BFS** Gy' Sand Gravel SF*

17 37 150 573 106 176 27 571 867 126
*ZSF: Silica fume, **BFS: Blast furnace slag, TGy: Gypsum, *SF: Steel fiber (Vr=1.6%)
Table 2. Mechanical Properties of UHPFRC

Standard testing method Values
Compressive strength KS F 2405 min. 130 MPa
Elastic modulus KS F 2438 43,000~45,000 MPa
Flexural strength (peak) ASTM C 1609 12.2 MPa

Fig. 1. Overview of Flexural and Fatigue Test Set-up
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Table 3. Details of Test Specimens
Sk (MPa)* Bar Joint
No. i lice length .
o Specimen Deck Toint Splice length (mm) details shape
1 SYM-160-S 51/50 140/140 160 straight symmetric
2 SYM-160-U 54/54 140/140 160 U-loop symmetric
3 ASYM-160-S 69/54 124/140 160 straight asymmetric
4 ASYM-110-S 54/54 140/140 110 straight asymmetric
*Minimum compressive strength of concrete at flexural test/fatigue test
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Fig. 3. Geometry of Connection Details
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Fig. 7. Distribution of Flexural Cracks Upon Completion of Flexural Test (Front View)
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Fig. 11. Distribution of Flexural Cracks upon Completion of Fatigue Test (Front View)
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