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Experimental Investigations on Axial Compression Behavior of
GFRP Tube-Coal Gangue Concrete-Steel Tube Hollow Columns
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(1.School of Civil Engineering, lLiaoning Technical University, Fuxin 123000, China;
2.School of Civil Engineering, Southeast University, Nanjing 211189, China)

Abstract: The GFRP tube-coal gangue concrete-steel tube hollow column(GGCSC) was prepared by repla-
cing ordinary concrete with coal gangue concrete, and the GGCSC specimens were tested under axial com-
pression. The influences of GFRP tube wall thickness, hollow ratio, steel tube wall thickness and concrete
type on the axial compression performance of GGCSC specimens were studied. The experimental data of
bearing capacity, strain, and displacement of the specimens were obtained. The difference of axial com-
pression performance between GGCSC and GFRP tube-ordinary concrete-steel tube hollow columns was
compared. Through the load-displacement development trend of external GFRP tube and internal steel
tube during compression, the mechanical properties of the two tubes during axial compression of GGCSC were de-
termined. The study provides the test basis for the popularization and application of GGCSC columns.
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Table 1 Chemical composition of coal gangue w/ %
SiO, Al O, CaO) MgO Fe, O, K,O SO,
55.57  21.00 3.65 2.50 6.57 4. 10 3.32
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Table 2 Basic physical properties of coal gangue and limestone gravel

A . Water
aren
Coarse dpp ity/ Bulk density/ absorption Crushing
ensityy/ . .
aggregate (k y_2> (kg * m™) ratio value/ %
.
€ (by mass) /%
CG 2 606 1235 7.40 17.1
LG 2719 1622 0. 54 8.1

S 6 mm (¥4 BT AR A 1) JeE R 5 88 RN B P e )
B4 305,485 MPa.
1.2 RXEFiEit
PR AR £ (GO % 8 R % + (OO FL & L
ULFR 3. 0 T ARIRERT 7 TR Bk - Al VR 8 1 28 d
S R R B 43 5 R 35. 8,36, 9 MPa.
*3 BEMARELELTERELESL

Table 3 Mix proportions of gangue concrete and ordinary concrete

kg/m’
Concrete C w CG LG S PC FA
GC 320 175 820 0 924 6.6 80
ocC 320 183 0 870 950 3.3 80
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Schematic diagrams of specimen section
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Table 4 Chart of experimental parameters and results

GFRP Steel tube
Specimen tL{be wall Concrete ~ External Wall P,/kN
thickness/ diameter/  thickness/
mm mm mm

GGCSC1 5 GC 89 4 2021
GGCSC2 7 GC 89 4 2390
GGCSC3 3 GC 89 4 1430
GGCSC4 5 GC 89 6 2111
GGCSCS 5 GC 108 4 1818
GGCSC6 5 GC 60 4 2297
GGCC7 5 GC 2817

GCSC8 5 OC 89 4 2213
GGCSC9 5 GC 89 4 1917
GGCSC10 5 GC 89 4 2064

1.3 Mk AE
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Fig. 2 Layout of strain gauge and LVDT
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Fig. 6 Load-steel tube strain curves of specimens
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