% 40 %% 5 T AEHRE R HE A Vol. 40 No. 5
2018 4 10 A Journal of Civil, Architectural & Environmental Engineering Oct. 2018

doi:10. 11835/j. issn. 1674-4764. 2018. 05. 002
B 5l £F 4 0% i 5L 45 BE K PR 45 Pk
WL AR

TR FRM
CTd X% EARAFER: %25 Hl B TARLA, T T3 175000

W E B4R ELAAOMHB(GFRD AAZR RERES . WBRERREFFRE,. S ZE
AT EARTAMSR, GFRP L% — A8 i fe £38 Rt L AEH SN & GFRP 2 4 A 3 5% Lo %
MR AR, BT RE AR RS, 5 A FE T ARKFFET RC A GFRP L A4 WAL A |
BEH TR IR R A M T B KR R A, A A R TS AT 5 ABAQUS KR
WA F 89 GFRP A4k 247 HUE LR K90 25 R 15 B ABEIS RIS 4. % R A9 . GFRP
Ao E RCHEMMEY TIESFEER - . ZRKT4EL 1/4~1/3 Kk 4 ,GFRP £ &4 64 K F
BT RC #; RA TG B @ .0 — & GFRP 2 & Ht9 4 & F,GFRP £ A 4 69 78 12 4%
B BMRAKFAREAYA —RRG.

KPR B g LA M AT AREAE S 4 kR B £ GFRP L4048 L 4 7

RESHES TU4T3. 1 XERED:A  XEHS:1674-4764(2018)05-0009-07

Test and numerical study on the bearing capacity of GFRP
composite pile under lateral loadings

Xu Ning ., Zhang Jianwei , Li Rongxiang
(School of Civil Engineering and Architecture; Institute of Geotechnical and Rail

Transport Engineering, Henan University, Kaifeng 475004, P. R. China)

Abstract: Glass Fiber Reinforced Polymer (GFRP) was widely used in civil engineering considering its
advantages of lightweight, high tensile strength, corrosion resistance and fatigue resistance, etc. GFRP
composite pile is a new type of pile reinforced by GFRP upon RC pile to enhance its bending resistance. The
lateral displacement and bending moment of the RC pile and GFRP composite pile were obtained and
analyzed via the model test. The lateral bearing capacity of both two pile types were compared and
analyzed. The GFRP composite pile under lateral loadings was simulated by the FEA software ABAQUS.
The experimental results are in good agreement with the numerical simulation results, both shouing that

the bending moment distribution of GFRP composite pile was consistent with the RC pile, and the
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maximum bending moment occurred nearby the depth of 1/4 to 1/3 pile length. However, the horizontal

load-bearing capacity of GFRP composite pile was much greater. The elastic modulus and lateral ultimate

capacity of GFRP composite pile covered with a layer of GFRP unidirectional fabric canbe improved to a

certain extent.
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Fig.1 Test tank and data acquisition device
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Table 1 Physical parameters of GFRP fabric
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Table 2 Physical parameters of soil
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Fig.3 Wrap GFRP fabric and the position of strain gauges
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Fig. 4 Measurement of the elastic modulus
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Fig. 6 The moment distribution of RC pile
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Table 3 Parameters of concrete plastic damage
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Fig. 8 Finite element model
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