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Experimental Study on Interface Bond—slip Properties of Corrugated
Web Steel Fiber PEC Column
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(School of Civil Engineering, Xi’an University of Architecture & Technology, Xi’an 710055, China)

Abstract: Partially Encased Composite (PEC) columns offer the advantages of good stability and high precast
degree. Adding steel fibers into the concrete mix can effectively restrain the development of concrete cracks. In this
paper, eight steel fiber-reinforced PEC column specimens with corrugated web were designed and tested, with the
anchorage length and steel fiber content as variables. The bond—slip behavior at the interface was studied. The results
show that the steel fiber—reinforced concrete specimens are broken through the interface cracks in the load
decreasing section, and the failure mode of the specimens is the natural bonding force failure at the interface. The
interface bond performance is the best when the steel fiber content is constant and the anchoring length is 650 mm.
Adding steel fiber into the concrete can improve the bond properties. With the increase of steel fiber content, the

initial slip load and initial strength increase, and the ultimate load first decreases and then increases. When the steel
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fiber content is 1.5%, the ultimate strength reaches the minimum value and the residual strength reaches the

maximum value. The strain of the flange of the steel plate is approximately exponential with the anchorage length in

the load rising section, and the strain of the corrugated web is wavy. A calculation formula of the specimen’ s

characteristic bond strength was obtained by linear regression fitting. Comparing the calculated value with the test

value, it was found that the error was small, which could provide a reference for the bearing capacity design and

application of the corrugated web steel fiber PEC column.

Key words: corrugated web PEC column ; steel fibers ; bond—slip ; push—out test; effective strain; bond strength
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Tab.1 Specimen design parameters

IR p 1% I Jmm
PEC-1 0 550
PEC-2 1.5 550
PEC-3 0 600
PEC-4 1.5 600
PEC-5 0 650
PEC-6 1.5 650
PEC-7 1.0 600
PEC-8 2.0 600

TE p WAL AEB L5 L AT L

1.2 RIEwr#t

S I 25 4 1) C40 75 b TR B+, AN 27 4
FH B = BT U1 IR G B LF 4 K%k 36 mm, SFR ELAR
0.6 mm, K A% LRy 60, PLHLIE R 380 MPa, HLA&
SR F 2R WA HEB &R 1.0%.1.5% 5
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Fig.1 Typical specimen diagram (unit: mm)
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Tab.2 Steel fibers parameters

R S 24 By
FE/(kg'm™) 7 850
rhrs L /MPa 380
AR i/ MPa 2.1x10°
TR LE 0.3
HREAE /mm 0.6
K /mm 36
KAzl 60
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Tab.3 Mechanical properties of concrete

MeFYEisit/%  f, /MPa  f /MPa  f /MPa  E/10*MPa
0 41.58 339 3.20 3.35
1.0 30.78 23.39 2.60 3.01
L5 19.93 15.15 2.05 2.54
2.0 24.56 18.66 2.30 2.77
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Tab.4 Mechanical properties of steel

bt JEIRSREE S RIRBRIE S PR R
MPa MPa GPa
10 mm 40K 264.4 397.5 208.72
CI8 YA 484.4 681.3 205.31
RE i 429.5 606.4 204.96
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Fig2 Loading device
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Fig.3 Measuring point arrangement (unit: mm)
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Fig.4 Failure conditions of typical specimen
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Fig.6 Characteristic load—slip curve
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Fig.7 Interface slip process of the specimen
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Tab.5 The bond force mechanism of each stage
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Fig.8 Interaction between corrugated web and concrete
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Fig.9 Interaction between concrete and steel fiber
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Tab.6 Comparison of calculation results and test results
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