Hans Journal of Civil Engineering /K T#2, 2025, 14(5), 1187-1195 Hans X
Published Online May 2025 in Hans. https://www.hanspub.org/journal/hjce
https://doi.org/10.12677/hjce.2025.145127

FRPARECC#ILEE
HREBUE(TE 4T

X EEL, BAER, x40, BRRE, KEHS, @ W, KRm, 4k

U T RS 5 TR ERBE, bRt

21t I A BT BB A BR AR, JEs
S [ BRI R AR RIA PR A A bR TS5 B bR
higk— RS — THEAMR A, Wit Fil

ks H . 20254F4H28H; FHHEM: 202545 H20H; &4 H: 20254F5431H

wm B

ACRE T —HMEFRPE .. HLEHMECCHEHAETE R I 32 J1 44 (FRPZIFRECCE L, FCEC), it
BAEBIIBE AR T HAE 2Rt . BERM L RER: UDS0T3-R109EEAERM:, 7240 ma AR
TS5 ESVEER, WEWARNKEME AT, AEIRRIEEEL8%E447%ZH; JHOLHER
M10 mmHPKE14 mm~18 mmhBf, AR ATERF13.5%; MHFRPEEZH2 mm¥PAE3 mm~5
mm, RBRIHBEX23.6%%63.2%.

e 45
FRPAJRECC, ¥EAHL, BhES%Mee

Research on Numerical Simulation
Analysis of the Axial Compression
Mechanical Properties of the
FRP-Confined ECC Core

Shiyu Liul, Zuoyin Chen?, Shaohua Liu?, Guangda Peng?, Yubin Zhang3, Gang Tian?,
Ruipeng Zhang*, Weibing Xu!

College of Architecture and Civil Engineering of Beijing University of Technology, Beijing
2Beijing National Highway Design and Research Institute Co., Ltd., Beijing

3Beijing Construction Section of China Railway Beijing Bureau Group Co., Ltd., Beijing
4China Railway First Bureau Group No. 2 Engineering Co., Ltd., Tangshan Hebei

XESIF: XN, R, XM, EOEIE, SR, M, dKIA, YFMERN. FRP 213 ECC 1% Uil & S M e B8 1
BN EARTHE, 2025, 14(5): 1187-1195. DOI: 10.12677/hjce.2025.145127


https://www.hanspub.org/journal/hjce
https://doi.org/10.12677/hjce.2025.145127
https://doi.org/10.12677/hjce.2025.145127
https://www.hanspub.org/

IR 4%

Received: Apr. 28", 2025; accepted: May 20", 2025; published: May 31%, 2025

Abstract

This thesis proposes a longitudinal load-bearing component (FRP-confined ECC core, FCEC) formed
by the combination of FRP pipes, central reinforcement, and ECC materials, and studies its axial com-
pression mechanical properties through numerical simulation. The numerical simulation results
show that: taking the D50T3-R10 as the reference specimen, when the inclination angle of the central
reinforcement is in the range of 5° to 8°, the influence on the structural bearing capacity is relatively
limited, and the reduction range of the bearing capacity is between 1.8% and 4.47%. When the diam-
eter of the central reinforcement is increased from 10 mm to 14 mm~18 mm, the structural bearing
capacity can be increased by 13.5%. Moreover, when the thickness of the FRP pipe is increased from
2 mm to 3 mm~5 mm, the increase range of the bearing capacity can reach 23.6% to 63.2%.
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Figure 1. Parameters of specimens
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Figure 2. Unconfined ECC constitutive relationship curve
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Figure 3. Schematic diagram of FRP confined ECC core modeling
3. FRP 443k ECC #bBIEREE

3.3. MR FEH B & E

NSEBNS FRP Z5R ECC A% Lol A SR A R RS HE I B 5 3 H» 75 el 7 i SRR S8 1 B 1%
Rl fF— S 1, Rk FRP . ECC APRICL R IR I FT A B AT e 23, DA MR &
AR R S . SIS 2% N RP-1, S, IS I RP-1 5 FRP 4. ECC FlIN ki
BRI, IRAES T il RP-1 IR BRE 05 3 50 HLIRDE %3 Sl MR & 4L 7, e S ER I Al
JE TOLBIIE A A KA

75 AR AL RS I 7 AR s 8, 8 A 0225 508 PR A ) N A K, /5% 1l RP-1 4L
RS E K/ INA 2 mm (Rl R 46 S o

3.4. AR

B IR oL R FCEC fAR M EIA LR 4 fron . NG, FCEC AT ot BL, FRP & .
ECC VUK RO il L R AR A2 51 1), =8 N I BERT R LR 28T . BB AT EE D 0, FO i R0 B R,
HN B2 B, TR AR MRS K, EEFOHRAEEMIS. B, FRP EMiARE IR, #Eim
HEWIR. k2 FRP BGOSR ECC, HERIARHEMIMERT, At aEgmsr, S
FCEC 4R S Ak R BE Ty, AN AR R IR i 5 il
35 MRIA

TEWFFT FRP Z) 38 ECC AZ 0ol & J1 5+ REI, DL D50T3-R10 R3E vl At, 5 5204 O i iR}
B HO I EAR DL FRP B JE IR = AN B S 06 ol | 1 Re = A B . HART Tl % B W~ &

1 R
Table 1. Types of parameters
=1 SHAB
SHHRM HAa%E
oL S AR A 0 5° 8
RO ER 10 mm 14 mm 18 mm
FRP & 5 /& 2mm 3mm 5mm

DOI: 10.12677/hjce.2025.145127 1191 TARTH


https://doi.org/10.12677/hjce.2025.145127

PUIS AT

DAMAGEC 5, Mises

R (F19: 75%) (T4 75%)

( '_'M 6253 01 +2,690e-01 +3.6468+02
T +2.466e-01 +3.6458+02
+4.545a+01 +2.242e-01 +3.6458+02
+4.5058+01 +2,018e-01 +3.6442+02
+4.4A5a+01 +1.794e-01 +3.6442+02
+4.4258+01 +1.560e-01 +3.6432+02
+4.3858+01 +1.345e-01 +3.6432+02
+4.3458+01 +1.121e-01 +3,6428+02
+4,3058+01 +8.968e-02 +3.6420+02
+4.2658+01 +6,7268-02 +3.6412+02
+4.,225e+01 +4,484e-02 +3,6412+02
+4,185e+01 +2,2420-02 +32.640e+02
+4.145e+01 +0,000e+00 +3.640e+02

FRP ECC i ig
(2) InEB B
5, Mises DAMAGEC 5, Mises
(F3: 759%) (F: 75%) (FH: 759
+2.215e+02 +9.740e-01 .897e+02
+2,2062+02 +8.960e-01 .890e+02
+2,196e+02 18 175e 01 .882e+02
+2.187e+02 +6.619e-01 -B75e+02
+2,1778402 +5.838e-01 .867e+02
+2,167e+02 +5.058e-01 .860e+02
+2,158e+02 +4,2778-01 .gigmgg
+2.148e402 +3.4978-01 ‘g4Ce+
+2,139e+02 +2,716e-01 .B37e+02
+2,1292+02 +1.936e-01 .830e+02
+2.119+02 BER R .B22e+02
. +3,7528-02 B1toine
+2,110e+02 .
+2.100e+02 .807e+02
FRP & ECC FrO

(b) BIRETBL

Figure 4. FRP confined ECC core shaft compression failure process
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Figure 5. The influence of inclination angle of central reinforcement on peak bearing capacity
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Figure 6. The influence of central reinforcement diameter on peak bearing capacity
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Figure 7. The influence of FRP pipe thickness on peak bearing capacity
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