F 44 K F 4 TFIRFARARFFROARAFR) 2025 48 A
Vol.44 No.4 Journal of Liaoning Technical University ( Natural Science ) Aug. 2025
FI TR, 257 8,5 GFRP 114 TC AT L 32 FRAE IE AR 4011507736 (0] 10T TSR RS2 4 (A AR 1), 2025,44
(4):419-429.D0I:10.11956/.issn.1008-0562.20240209

WANG Tan, YIN Junbo, LI Liwei, et al. Calculation method of normal section bearing capacity of GFRP hybrid reinforced
eccentrically compressed columns[J].Journal of Liaoning Technical University(Natural Science),2025,44(4):419-429.DOI:10.11956/

j.1ssn.1008-0562.20240209

N S N S A} > N, » > .y
GFRP {&A e fifi U 52 e A 1 A AR 38 1137 ik
E o FRE, FIA, AZAR,H WM, 42 K, 2 T, RERE!

(KB TREEE AR TR, 5 Mk KA 13001252, 5 A LA TRBURR K E AR E, H R KF 130012;

3. = R AT R A B, AR K 13001254, 10— =va @R AE R FRA F L IR Kb 410116)

B OE. IR R A IR 2 A 4Rl (glass fiber reinforced polymer, GFRP) JR-A FC i 032 AT IE#L
RS A, EFATSRsds, RAA RTS8, FeitfiAa e s, itk
AR RE I VE R o iR ST S2 FRER | JR IR-32 RN, DA S IR-52 P A =R A i A R 3 3 A =X
AR, X ARSI, AT S S PREW) & B o A E TR AR O 52 R 5 24 4
B A SR (FRP) AHCAI IR0 KA, RIZZSIR A TR 00 TR TR M MR e 2%

KR IRATA; GFRPAR; MD2JEkE; ARG REIITE; ZIEEER

B35S :TU375.3 MRS : A MEHS:1008-0562(2025)04-0419-11

Calculation method of normal section bearing capacity of GFRP hybrid

reinforced eccentrically compressed columns
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Abstract: This study investigated the method for calculating the normal section bearing capacity of glass fiber
reinforced polymer (GFRP) hybrid reinforced eccentric compression column. Based on the experiments research,
the finite element software was used to carry out parametric analysis, defined the main parameters in the formula,
and refined the role of the core column on the bearing capacity. The calculation formula and design process of
normal section bearing capacity under three failure modes of compression failure, yield-compression failure and
yield-tension failure were established. The calculated value of the formula was in good agreement with the actual
value. The formula can be applied to the various kinds fiber reinforced polymer of FRP hybrid reinforced
eccentric compression columns with large eccentricity, and provides design basis and theoretical reference for the

engineering application of this kind of hybrid reinforced columns.
Key words: hybrid reinforced; glass fiber reinforced polymer bars; eccentrically compressed column; finite

element analysis; calculation of bearing capacity; compressive failure
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Fig.3 specimen S-HC-14 compression damage cloud diagram and test comparison
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Fig.12 calculation of normal section bearing capacity in

compression failure
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Fig.13 calculation of normal section bearing capacity in

yield-compression failure
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Fig.14 calculation of normal section bearing capacity in

yield-tension failure
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Tab.3 optimize the specific parameters and failure modes

of reinforcement ratio specimens
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S-HC-18-18 8.85 3.12 Z RN 614.47
S-HC-8-6 1.20 0.56 Jt IR -2 HLAB IR 268.84
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Tab.4 comparison between the actual value and the

calculated value of the specimens peak load

——

WO SERAN SRIN mek A
S-HC-10(3{5%) 420.00 39691  JER-ZE 106
S-HC-14 (%) 570.00 518.81 Jwfk-5Z/E  1.10
S-HC-10 393.76 383.07 JEMR-3ZE 1.03
S-HC-14 520.61 510.09 JEfR-3ZHE 1.02
S-HC-R8 449.31 44930  JEMR-ZH 1.00
S-HC-R18 571.67 54736 JEfk-ZHE 1.04
S-HC-14-B2 446.89 446.06  JEMR-ZH  1.00
S-HC-14-B12 560.46 532.08 JEfR-3ZE  1.05
S-HC-14-G8 428.10 410.01  JEMR-ZH  1.04
S-HC-14-G18 582.14 562.60 JEfk-=ZE 1.03
S-HC-14-D120 503.96 502.63  JEfR-ZE  1.00
S-HC-14-D200 544.61 507.18  JEfR-3ZE 1.07
S-HC-14-E300 42791 41119  BR-ZE 104
S-HC-14-E120 1116.51 116828 JHMk-%Z/E  0.96
S-HC-18-18 614.47 637.78 T 0.96
S-HC-8-6 268.84 24342 JRIR-ZHr 115
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Fig.15 design process for the normal section bearing capacity
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