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Experimental Study on Axial Compression of
Steel-encased Concrete Filled GFRP
Tubular Short Column

YANG Wenwei , LI Shuntao ,YANG Xia

(College of Civil and Hydraulic Engineering ,Ningxia University, Yinchuan, China,750021)

Abstract; In order to study the failure mode and mechanical properties of steel-encased concrete
filled GFRP tubular short columns under axial load, seven combined short column axial
compression tests are carried out. The effects of concrete strength grade, section steel content and
section form on the axial compression properties of steel-encased concrete filled GFRP tubular
short columns were studied. The load-displacement curve is obtained, and the load-axial strain
curve is predicted by the fiber model method. The results show that the concrete inside the short
column shows 45° shear failure, and the steel tube at the column base is deformed. Under the
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section steel ratio, the built-in I-steel short column is more severely damaged than the built-in steel
tube short column,and the ultimate bearing capacity is lower. The load-displacement curve of the
short column increases bi-linearly. The built-in steel pipe increases the ultimate bearing capacity of
the short column by 1.44 ~1. 96 times. The increase of the cross-section of the steel tube has the
most obvious effect on the ultimate bearing capacity of the short column. When the fiber model
method is used to predict the load axial strain curve,the introduction of the hoop limit constraint
area ratio coefficient £ can make the ultimate bearing capacity prediction error within 5% , which
can provide reference for the nonlinear analysis of steel-encased concrete filled GFRP tubular
members.

Key words: concrete filled GFRP tubular columns; steel; axial compression performance; fiber

model method ;nonlinear analysis
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Fig.1 Schematic diagram of the specimens
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Table 1 Test parameters of the specimens

NS R WA T o/ % REELEH
C-C30 FiREE+ — C30
CS-®89 -C30  WNEMNE 6.05 C30
CS -89 -C40  WNENE 6.05 C40
CS -89 -C50  NEME 6. 05 C50
CS - ®108 - C30  WNEANGE 9.15 C30
CS-®115-C30  WNEMNE 11.62 C30
CS - 1100-C30 METFH 9.03 C30

H.C.CS-@.CS - I AilERAHEER MEAER
B NERE N E TR
SRR AME x BETE 512k 89 mm x
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E,,=21.93 GPa, ¥ [ #Hi I ® J¥
4 265.12 MPa, i)W A8 &, =0.012.
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Table 2 Mechanical parameters of steel
MR o,/MPa o,/MPa &,/ % &,/ % 8/ % E/GPa
W 268. 6 430. 1 0.15 16.32 42.87 207. 1
T 268. 1 429.7 0.15 16. 40 44.57 195.7
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2 ﬁtgﬁ?&'f%ﬁj\*ﬁ CS-®89-C30 1201.30 7.95 144.2

CS-®89 - C40  1429.31 7.97 171. 1
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Table 4 Basic parameters

R f.o/MPa £/ % f.e/ MPa &/ % £ e/ %

C-C30 31.5 0.214 48.766 1.131 — 1.453
CS - ¥89 - C30 31.5 0.214 48.766 1.207 0.368 0.874
CS - ©89 - C40 40.8 0.227 58. 066 1.516 0.368 0.874
CS - ®89 - C50 54.2 0.242 71. 467 0.978 0.368 1. 161
CS - 108 - C30 31.5 0.214 48.766 1.247 0.471 0.874
CS - d115 - C30 31.5 0.214 48.766 1.261 0.531 0. 675
Cs - 1100 -C30 31.5 0.214 48.766 1.082 — 1.891
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Table 5 Comparison results
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e e W B R 2 71 /KN
W B 72 1/ KN R/ % e B 7 2 /KN BRI/ %

C-C30 836. 96 877. 16 4. 80 — —
CS - ®89 - C30 1201. 30 1121.43 -6.65 1202. 43 0.09
CS - d89 - C40 1 429.31 1324.83 -7.31 1362.35 -4.68
CS - P89 - C50 1535.74 1570. 42 2.26 1601.23 4.26
CS - d108 - C30 1532.81 1 520. 56 -0.80 1 603. 08 4.58
CS - @115 - C30 1 641.50 1 627.07 -0.88 1647.12 0.34
CS - 1100 -C30 1142. 04 1080. 17 -5.40 — —
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