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Effects of sustained load on the axial load-carrying capacity of

hybrid FRP-concrete-steel double-skin tubular column
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Abstract: Hybrid FRP-concrete-steel double-skin tubular column (DSTC), with numerous advantages such as
outstanding load-carrying capacity, ease in construction, excellent corrosion resistance etc., is a new hybrid
composite member invented by Prof. Jin-Guang Teng of The Hong Kong Polytechnic University. Recently, the
authors’ research group has successfully implemented the application of the DSTC in bridge piers. When DSTCs are
applied to the main load-carrying structural members such as piers, the long-term deformation performance under
sustained load and the effect of the sustained load on the load-carrying capacity of the DSTC are key technical
problems to be clarified. Against this background, the experimental study on the effects of sustained load on
compressive behavior of the DSTC has been carried out. The main research parameters include: thickness of steel
tube, thickness of GFRP tube, deployment of shear studs, and axial compression ratio of the sustained load. The
test results show that; under the investigated axial compression ratios of 0. 3 or 0. 4, the effects of sustained load
on the axial load-carrying capacity of DSTC are very limited.

Key words: FRP-steel-concrete double-skin tubular column; sustained load; creep; axial compression; load-carrying

capacity
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Tab. 1 Main parameters of test specimens

NG iRk 1 28T GFRP #2481 MWEEE/mm HhE L E B 4 /d
CFFT-N-G12-0. 3 C30 12 — 0.3 ¥ 28
DSTC-N-G12-0. 3-S6 C30 12 6 0.3 ¥ 28
DSTC-N-G6-0. 3-S6 C30 6 6 0.3 JG 28
DSTC-N-G12-0. 3-S12 C30 12 12 0.3 o 28
DSTC-N-G12-0. 4-S6 C30 12 6 0.4 T 28
DSTC-N-G12-0. 3-S6-S C30 12 6 0.3 <) 28
CFFT-N-G12° C30 12 — — ¥ —
DSTC-N-G12-S6~ C30 12 6 — ¥ —
DSTC-N-G6-S6 C30 6 6 — ¥ —
DSTC-N-G12-S12° C30 12 12 — ¥ —
DSTC-N-G12-S6-S* C30 12 6 — H —

W WEIME R 219 mm, GFRP & HN&EHK 300 mm, K4 & BN 900 mm,
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Fig. 1 Cross section of specimens
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Fig. 2 Sustained loading device
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Fig. 3 Loading device
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BB 0 A BE P B8 X 3 2 % ASTM-C469/
CA69M-14" Hi3 , HR R0 5V i #2 WL f
AR EE - 28 d [EIAE (e om B s PE R & DL SIH A
4y 54 30. 4 MPa, 27.4 GPa, 0.181.
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Fl, 43%1%% 6 mm Fl 12 mm. £:% GB/T 228. 1-2010
B, R R R E AT & IR T 3 AR
TEIRFE, HARSCI SR DWLRCRE S W05 BROb e AR 5
FE4y Sk 402.5 MPa (6 mm J&) . 382.9 MPa (12
mm J&); PR R 55 ok 215.8 GPa (6 mm J&) .
212.8 MPa (12 mm J&); JARAEL 23124 0. 29 (6 mm
JE). 0.30 (12 mm J&).
1.2.3 GFRP &M EHRE

ARG I % 1 GFRP 45 Ky 3% 2= 4 b 4 % A&
ocwuliilE, FEGWFIEEE, 50k 12 2 (H R
JE 6 mm) LK 6 2 (4 XJERE 3 mm)), ZF4EgHLE
FEE R 807, BEMFGRIELE R, 6 B 12 2
GFRP 45 5l 1a] 80 5 43 %) 4 66. 7 MPa, 94.4 MPa; 6
2R 12 )2 GFRP & il o] 5 45 53 ) 2 12. 8 GPa,
15.1 GPa; 6 )2 % 12 J2 GFRP 4 B 14 48545 31 by
41.7 GPa, 41.5 GPa.
1.3 MEAFR

AW 5T A b BN 28 A 4 R B TR S A ) S
IR 1000 t AL E#EAT, INEEE WA 3 Pios.
Sk A ) AR B W AE , fE CFFT K DSTC 4b
GFRP B WA & 4 X9k, #ER AR (WY JH K1
i), I HAE DSTC R4 N 8K S EE il Aii 4 XF
gL, BENAR B (W KA, [FBHFE GFRP 48 o
% 300 mm AREE N EERE 90° LR FE 50 mm EFEAL
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AN RS T F R DL R A 4 i il AR TR
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7%, Pl AR EE KRR 107 /s, ALEB DIk
HRE 0. 009 mm/s. FEIER M 2w, 7534
BEATFE. T 10 26 i) T ik AR P Af 2, 0 5% 4l 1)
REAR sz, A R RRALE 2 A Fln) B AS g
P2 25 10 26 LU 0D IE B AR A 6 ehr. 4R S i BRTOG
SE IR N BGE R AT IER N, HER M TR
50 o WAL fur 28 B} 452 11 0 2.
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B4 IR SRR R RS 4 TR,
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Fig. 4 Typical failure mode
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Tab. 2 Key test results
P/kN €
A5 Ki/(10" kN - m™ )
P. Py €a,er €ak
CFFT-N-G12-0. 3 6 330.0 7 873.0 12 242 23 817 4. 49
CFFT-N-G12 % 6 300.0 8 040. 6 13 233 26 050 3.12
DSTC-N-G12-0. 3-S6 4 660.0 5390.5 11 767 21 556 2. 31
DSTC-N-G12-S6 * 4035.0 4.747. 3 8 250 16 033 1.79
DSTC-N-G6-0. 3-S6 3 858.0 4 157.7 9511 12 533 1. 83
DSTC-N-G6-S6 * 3 300.0 3 892.6 4 450 9 275 1. 88
DSTC-N-G12-0. 3-S12 6 200. 0 7932.2 12 889 27 978 2. 89
DSTC-N-G12-S12 % 5 500.0 7 868.1 9 554 24 246 2.40
DSTC-N-G12-0. 4-S6 4185.0 5 713.5 9 208 24 683 2.17
DSTC-N-G12-0. 3-S6-S 4 900.0 6 012.2 11 900 27 833 1.92
DSTC-N-G12-S6-S % 4 860.0 6 054.4 11 667 24 445 1.99
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