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Abstract

Engineered Cementitious Composite (ECC) has excellent toughness and crack resistance, but it has
problems such as difficulty in on-site casting and high cost. In view of this, this paper proposes a Pre-
fabricated-Engineered Cementitious Composites-Reinforced Concrete (P-ECC-RC). Firstly, a numeri-
cal simulation analysis model is established and verified by existing experiments. Then, parameter
influence analysis is carried out to explore the influence of ECC strength and longitudinal reinforce-
ment ratio on the bias mechanical properties of P-ECC-RC. The research results show that for compo-
site columns, the peak load significantly decreases with the increase of eccentricity, but the ductility
increases. The increase of ECC strength has a positive impact on the bearing capacity of composite
columns, but the ductility may decrease. Increasing the longitudinal reinforcement ratio can effec-
tively increase the bearing capacity and ductility of composite columns.
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1. 5|

ECC B M. mFIEM AN Z AR E S A [1]. BB B 50 SRR B, 2%0 PVA 4R 4E(CR 2.0
REAYE) RS & T [2], ECC fER R 23t 2 85 R B SR REAARAS[3],  HHARBR S AS L) AR &
LHPFE[4]. thAh, ECC SR TE MMM, & ZIAREEE N B, g/ TR BRI, HERFIREEL A1
(R EEARE[5]

SR, ECC Mg 2088 iR EE L1 4 £, (EL5H a4 ECC RARRALTN . Kk, £
TR AE. 61554 M MR S R X I ] ECC M kL& ECC ) N H M &% . Maalej %5[7]
Peth, 7852 Hr DN I P I % — 5 R AP 2 R R YE Bl A A ECC & il £, 1R 25 SRAEM, ECC n] LA AL
s A fE 8 e i, $RTHE AR AtE. Billington Z5[81#£H!, ¥ ECC N T Joki4hE 7N /1 3% b2
TR AT S8 P A X 4, FEIE G 36 T ECC-REE - 25 e :041 & RE RS RERICE Z WRE 2 =R 7 S [9]38 H,
FESBMEAR X 3R H ECC B AR AR Lok 35 FRP i (41 4E 3G 5 5 S AR} 57 ) - 40 5 18 s VR gt LA () P e 1tk e
AR R 74 SRR, 4 ECC BRI MR X s (1 Vi gt 1 ] LAAG A%k e FRP 35 ()52 6 e itlr, gk
REAE TSR DB ER B, 4 ECC 5] NIB MR & XS AN AT DA T35 38 R vt - A 1
()15 ERE, RIS AT LAE 0K 4% ECC MBI 775 It REIF BRI L &, (H ECC ILIZ e SiHERE R It
5B AN Ty PR S5 ] 4TS 7 B A 2 1 AR S bR TR SE R R HET A

B, ASCEEH T iy ECC 5T G 1 25 e =U4H A #1: 45 #4 (Prefabricated-Engineered Cementitious
Composites-Reinforced Concrete, P-ECC-RC), #¢iH T P-ECC-RC H & HEME L, #57 T P-ECC-RC &
FEM) = 4E 05 B AT BB 5 T B A IR 45 B0 E ;s fEUbEan B, FFRE 7B 8/E T~ P-ECC-RC /&
JIZEMERES BRI T, B SR TR0 3. ECC 3. YU BLAR AL /1 R S B0 2o i 122 1k RE A
SAI, R SCHIE 9T R AT A P-ECC-RC 78 S2br TR i i R FH 3R 5 2
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Figure 1. Structure diagram of P-ECC-RC composite column
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Figure 2. Stress-strain relationship of reinforcement
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Figure 3. Uniaxial stress-strain curve of concrete
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Figure 4. Uniaxial tensile stress-strain curve of ECC
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Figure 5. Uniaxial compression stress-strain curve of ECC
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Figure 6. Overall layout of composite column
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Figure 7. Composite column finite element model
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Figure 8. Model validation diagram
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Figure 9. Model load-displacement curve
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Figure 10. Specimen damage diagram
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Table 1. Parameter analysis condition
F= 1 BROHIR

WIS i LB /mm R S ECC 3/ NI SR DI %
PY-4 125 C40 40 HRB400 1.59%
PY-4-E30 125 C40 30 HRB400 1.59%
PY-4-E45 125 C40 45 HRB400 1.59%
PY-4-d14 125 C40 40 HRB400 1.22%
PY-4-d18 125 C40 40 HRB400 2.01%
PY-4-d20 125 C40 40 HRB400 2.48%
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Figure 11. Load displacement curves of P-ECC-RC composite columns of different forms
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