Hans Journal of Civil Engineering /K .72, 2024, 13(6), 971-980 Hans )0
Published Online June 2024 in Hans. https://www.hanspub.org/journal/hjce
https://doi.org/10.12677/hjce.2024.136106

ECC-RCHAE M E 4 sERTER

A, BRARC, IHRS, BRI, & A% F4k
st Tl i 2 B3, Jbst
PRIEKFE R EAMARAR, = K3

Weks H . 20244F5 300 #HEM: 20244F6 190 KA HI: 20244F6H27H

H E

TR E 4418 (Engineered Cenmentitious Composites, ECC) B F EM: & FEALRE . Rk
FIRENIMMRER S, AR, ECCAHHRIGE THER. BRERLAMRIE. B TEMNAREE S, EEHLM
A ZR. AE T, &M T —FFECC-RC (Engineered Cenmentitious Composites-Reinforced
Concrete, ECC-RC)AH &1, ETABAQUSTYEEEEEHE SR EE, A TECCEE . A AEE.
55 EARSTECC-RCAH AR M E /1A R B IR . S5 R B, ECCHRJEREK, ECC-RCAHAENIIEE &
HEe ey, EEERE; WAMERFE, @EHMNEERRT . EERERERKR, A FRHE %
MR WARBMERRN, AFIEERIR . EEYTRE—EEERRE.

KA
ECC, A&+, #E, FEAM

Study on the Axial Compressive Properties
of the ECC-RC Composite Column

Jiamin Li?, Jiaquan Yuan?, Weihong Jiang2, Wenhong Duan?, Li Xiong?, Weibing Xu!
'College of Architecture and Civil Engineering, Beijing University of Technology, Beijing

’Dali Danan Highway Company Limited, Dali Yunnan

Received: May 30", 2024; accepted: Jun. 19", 2024; published: Jun. 27, 2024

Abstract

Engineered cementitious composites (ECC) have the characteristics of high ductility, strong energy
consumption ability, and excellent crack control ability. However, the on-site construction diffi-
culty, quality assurance, and high engineering application cost of ECC materials limit their appli-
cation and promotion. In view of this, this article proposes an ECC-RC (Engineered Cenmenti-
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tious Composites-Reinforced Concrete, ECC-RC) composite column, and explores the effects of ECC
strength, stirrup spacing and stirrup diameter on the axial compressive properties of the ECC-RC
composite column based on the method of numerical simulation analysis on the ABAQUS platform.
The results show that the higher the ECC strength, the better the peak bearing capacity of the ECC-RC
composite column, but the worse the ductility; reducing the spacing between stirrups results in a
significant increase in the peak bearing capacity and ductility of the composite column, and the
axial compressive mechanical properties of the specimens are good; when the diameter of the hoop
reinforcement is increased, the peak bearing capacity and ductility of the specimen can be im-
proved to a certain extent.

Keywords

ECC, Composite Column, Axial Compression, Numerical Simulation

Copyright © 2024 by author(s) and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY 4.0).
http://creativecommons.org/licenses/by/4.0/
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SR, ZBNE N AMEE T2 VR[] [2] [3], FERET Iz R B &SRR

LY Bt ECC-RC L& 1 LF i /iR 4] [5]- PURTERE[6]SEM TR+ 5 o LA A, HaTIE[7]
NK RC A IR EE L B sl ECC MRE, WEFEM R PERE, 45K K ECC ZmiBE. ik
FRECHE A, ECCIRC H-AHEM A& RE /7. 1BV FERRRE /3B $2 . #EBBL[8]5F Nkl T i i ECC
D5 TEAE Rl R, FFolo® ECC B BE . fi il iE . e NS s, 45 53 B4 i 2 O M 4 A8 T2
PERE I K T 248 ECC SR 7 AEREm . Al AL M. [9]&57E 4 AE ¥ S X I ECC R REEL, HFHAR
FiC B4 7, 25 SRR W] ECC 9 s pI e . ARER SIS TR AR, T ELE (12 ECC MPRMA RS 5 51 Ho i
TBNYE, BBt s M LLORIE, 129 7 HAE TR HE M.

NFEAC ECC AR 7 B BRI, Xu [10]45 A4 HiKs ECC B T Tl i BEvEAR X, i kiR s
HH PR B 2H A A L i) RC AR AR RC AEFERERE /U5, Pidifife /1 4f. Pan [11]58 Nttt 1 —Fhiil
il AN I 5 ECC /K ARRNR, 5 RC A0 EE A H & S b BY | i PR Re A SE =y R e 1 o 52 [12]
Wit 7 ECC s§ume i By R g5 (A B nakikse, 258K ECC N T mmiR gt Lafitah, HE
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KT, A H T —M ECC-RC 4H &4 (Engineered Cementitious Composites-Reinforced Concrete,
ECC-RC), 5T ABAQUS V- & v H A I FAR AL, #EMARST 7 ECC 5RBE. FMmAHIAIME . 4 ) ELAE X
ECC-RC H &4l 15 7y 7 RE B FEMAT AL o
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Table 1. ECC constitutive relationship model parameters
F 1. ECC AX AR SH
E/107° ow/MPa ow/MPa £/107° £ecg/107° &,1107°
21 2.0 31 20 4 12
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Figure 1. ECC-RC construction diagram
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Figure 2. Literature [19] simulation verification
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4.1. THR&t

ALV ECC-RC & FE#LII N 77 TEAKTH , #0f0 RS 225 x 225 mm, ECC {72 /E N 18 mm,
ECC 7o 5+ 2 MRS SRR 8 10 mm, ECC F2E %N 45 mm, RC JEJE4 57.5 mm, H:& h
=900 mm, LA 4, RNEA. HNEERHESN 10mm, HHESRN 16 mm, WESEE N ECC
SR () ARG (S)s A ELAR(dy), JLit 7 MRAE, #ilfF Bk % 2. Hr C-E30. C-E40. C-E50
H1, “E” XN ECC BB, FBEEHT X8 ECC HSRIE(E, #illn C-E30 Fnti i ECC #: % 4 30 MPa;
HesH 5k C-E40. C-E50 AR, Hrp C-s50. C-s150 A1, “s” Fonfilifiilaleh, FHRHEETHRR
4 5 TR RELAEL, 4911 C-s50 73 e 484 5 1B A 50 mm, U 2405 C-E40 HUAAIAL: JLrh C-ds8. C-ds12
H, “ds” FORUR W EAT, TRRE TR R B KN, lAn C-ds8 AR AR 4 A ELAE N 8 mm,
ez 5t C-E40 [AHIR]. ECC-RC H-&FEMIMHIE /R & B AN Bl 3 from . Sl e B A 205 2400 2
G\I 1 Foe /N 3 R B3R [20]
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Figure 3. Schematic diagram of the ECC-RC combination column
3. ECC-RC A&t~ EE

Table 2. The specific parameters of each specimens

* 2. HERHEFSH

W i R t, ts tr h s ds fr fe fc
5 /mm /mm /mm /mm /mm /mm /mm /MPa /MPa /MPa
C-E30 225 x 225 45 10 57.5 900 100 10 40 30 40
C-E40 225 x 225 45 10 57.5 900 100 10 40 40 40
C-E50 225 x 225 45 10 57.5 900 100 10 40 50 40
C-s50 225 x 225 45 10 57.5 900 50 10 40 40 40
C-s150 225 x 225 45 10 57.5 900 150 10 40 40 40
C-ds8 225 x 225 45 10 57.5 900 100 8 40 40 40
C-ds12 225 x 225 45 10 57.5 900 100 12 40 40 40
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Figure 4. ECC-RC composite column failure mode diagram
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Figure 5. The full load-displacement curve of each part of the specimen C-E40

5. i C-E40 B AR TS - (U2 HhLZk

545t 7 ECC-RC A& kE &8 /M B w3 - s a2k, s gknran, AR o = ANl fE
Bl OA BONHMERT B, AB BONJEIRETEL, BC BN TFEE, CD BONBIAE . i JEIkif, ECC fRH7)Z
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8 Nov Necr MR IAFRSE TAZ O IX B RHE PR KB AT o %0 X =Rk kL S 518 B EAE K87,
=FE XA AR B I oTRR AL ZE, AR S AL SRS AL 57 (R B T AR B TR
HAR AT - ALA2 OC R AR TH A5 B 10 2l A il I 70 70 A VEBEAR BRI 26 3 B 4% 3 e PE R KLY
T RPark ik, SFRedis. MRENE. o sivk: ASCRASEREEVE21], WlE 6 Prw, 1zJ7ikil
HEER KA, R ML B ARSI S o 2RI (5 A7 D fi— 2k B2k, ik 0.75Fy 4t C
R R OC JFSE 5 HLZ BD 221 B &, fitth—2 — 374k OBD, UEEA ML, —Irdkdim B XM
I SRS Jet AR s o L RS A2 [22]

4.3. BEEWMO R
43.1. ECCiaE

F

A

0.75F, |- ---

o

Figure 6. Isoenergetic method
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Figure 7. ECC strength
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I fE A ER A R AT B - R 2R, R ER R RERR S, T2 AT 28 ECC A B il
J1EVERERORE AR A . P 7 RIEE 3 AT, AR ECC APRIIIBREERT , oA e i i 28k ot o 1) 4 vt i 184
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RS 8% 28%; i C-s150. C-E40. C-s50 HJMEPEARTLAE 1A Firdl K, 36 KRR IRN 9%, 28%,
X2 DR A ek N A TR0 BE 4 05 1) A 2K 2 AR AR T AR 3G R, B 0 A% o [X R 20 RO G R, DRL G i 38k
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Figure 8. Stirrup spacing
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Figure 9. Stirrup diameter
9. FERFER
Table 3. Axial pressure performance index of each specimens
3. BIXHHENFEREIER
XA TASS HIZENI B IGPa e L 280/ KN Je R Az % imm R IRAL A Imm IENEFRH
C-E30 1418.1 1820.91 2.05 6.94 3.38
C-E40 1418.1 1981.58 2.16 6.44 2.99
C-E50 1418.1 2082.44 2.15 6.23 2.90
C-s50 1420.6 2539.33 2.62 10.01 3.83
C-s150 1417.4 1836.27 2.01 551 2.74
C-ds8 1416.9 1905.62 211 5.61 2.66
C-ds12 1419.4 2054.19 2.10 7.52 3.59
5. LR\

ARCET AR CBUERRL, WF7 T k3 ECC 5R/F . FhHIAIFE . 4 H 2% ECC-RC 4l & kE4h K f12#
DRMARUAE, FEF RSB
(1) HhEATEC N ECC-RC A A4 MR L 73 = Ao B S [ B 3398 1 B B i R BY B . ECC-RC
ARSIy 2 ARG EE PERE R AT, AT B 12 & 30

(2) #K ECC s/ n]— @ f2E 2 m ECC-RC HAMMAZ 1, (HEHI S5, 3 K5 E
17, WAFPIAE NI G K, W R E A it m, JRIRAIRE . MIRALRESBIRE 2 AR 4k, A ) A 1 B
AR .

(3) P i D) B2 o 25 Ak P it g 2 M RE R A K o i 1 793 1] Ll /N 2H 45 A B0 D T s A 48
AT VSRR B R BRI, AR AR ST RE M BB R R K

EdGH
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