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Bending performance test and damage analysis of precast beams with ECC plate
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(1. Beijing Key Lab of Earthquake Engineering and Structure Retrofit ( Beijing University of Technology) , Beijing 100124, China;
2. China Railway Construction Group Co. Ltd. , Beijing 100040, China)

Abstract: In order to overcome the shortcomings of precast composite beams, such as easy cracking in post-cast
zone, poor ductility, and easy to damage, engineering cementitious composites ( ECC) were used in the precast
plate and post-cast area of composite beams. Bending tests were carried out on 11 beam specimens. The flexural
properties and effects of the ECC plate thickness, connecting method of reinforcement, and reinforcement ratio on
the flexural properties were investigated. Bearing capacity and displacement of its characteristic point were studied.
The crack width was measured and the laws of crack development trend and damage evolution were analyzed. The
results show that the load, displacement, and ductility of the precast beams with ECC plate and post-cast joints
under cracking, yielding, and ultimate condition were higher than those of RC beams. The thicker the ECC plate
was, the more significant the effect was. The reinforcement connection methods of steel sleeve and hoop-inserting
could effectively transfer the reinforcement stress. The precast beam could effectively control the crack width in
bending area, and the damage index was larger when it was damaged. However, it could still bear load when the
damage was serious, which is suitable for the key joint of precast structure.
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Tab.1 Parameters of specimens

o 2 h,/mm h,/mm p/ % A 7 1 4

RC1 0 0 0.76 Bl

RC2 0 0 1.57 pist]
PT40 -1 40 40 0.76 L
PT40 -2 40 40 1.57 B U
PT80 - 1 80 80 0.76 Bl ERE
PT80 -2 80 80 1.57 ESEpuE: A
PHS0 - 1 80 80 0.76 R4 4
PGS0 - 1 80 80 0.76 G e
PT120 - 1 120 120 0.76 ESEpuen
PT140 -2 120 120 1.57 B
PT120 -3 120 240 1.57 ESEpuen
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Fig.6 Comparison of main crack and interface crack
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Tab.3 Mechanical properties parameters of specimens

g Fo/kN  F,/kN  A/mm  F/kN A,/mm F/kN  A/mm F,/kN A,/mm P
RC1 — 19.29 0.37 45.86 4.20 84.82 21.26 72.10 34.26 7.23
RC2 — 23.18 0.33 108.99 4.54 138.95 14.59 118.10 19.34 3.49

PT40 - 1 12.75 31.28 0.34 48.50 4.25 81.94 23.32 69. 65 45.18 10.67

PT40 -2 15.20 37.93 0.40 112.25 4.78 151.32 48.84 128.61 72.63 14.08

P80 - 1 14.15 34.16 0.36 52.14 4.47 82.98 22.21 70.53 47.72 10.89

PT80 -2 12.90 37.21 0.45 113.40 5.04 152.09 33.95 129.27 78.15 15.50

PHS0 - 1 11.55 33.98 0.43 44.35 8.79 77.27 25.11 65.67 27.14 3.09

PGRO - 1 17.15 36.65 0.51 61.64 3.52 89.47 26.12 76.05 42.36 12.03

PTI20 - 1 13.15 34.21 0.36 56.40 4.62 81.58 24.47 68.49 51.70 11.32

PT120 -2 14.30 35.33 0.45 125.77 5.88 153.25 49.86 82.50 82.50 16.39

PT120 -3 13.55 35.44 0.45 113.44 5.59 151.73 69.69 92.92 92.92 16.62
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