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Mechanical Behavior of the Eccentric Loaded Square
Self-compacting Recycled Aggregate Concrete Filled
Steel Tube Stub Columns
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Abstract; The goals of this paper are to investigate the mechanical behavior of the eccentric loaded
square self-compacting recycled aggregate concrete filled steel tube (SCRACFST) stub columns
and examine the effects of different parameters on the load-carrying capacity and the peak deflec-
tion of the eccentric loaded square SCRACFST stub columns. In order to study the failure patterns,
the load-deflection curves,the load-carrying capacity and the peak deflection of the eccentric load-
ed square SCRACFST stub columns, several square SCRACFST stub columns were tested under
eccentric compression. The test results show that the eccentric loaded square SCRACFST stub col-
umns are failure due to the lateral deflection. The load-deflection curves of the eccentric loaded
square SCRACFST stub columns can be divided into elastic stage, elastic-plastic stage and de-
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scending stage. The recycled coarse aggregate replacement ratio has little significant effects on the

load-carrying capacity of the eccentric loaded square SCRACFST stub columns,but has significant

effects on the peak deflection of the eccentric loaded square SCRACFST stub columns. The eccen-

tricity ratio and the steel ratio have significant effects on the load-carrying capacity and the peak

deflection of the eccentric loaded square SCRACFST stub columns. It is feasible to apply the self-

compacting recycled aggregate concrete to the square concrete-filled steel tube stub columns. The

research finds can provide theoretical basis for the engineering application of the SCRACFST stub

columns.

Key words ; concrete-filled steel tube ; self-compacting recycled aggregate concrete ; eccentric load-

ed stub columns; mechanical behavior
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Table 1 Main parameters of the specimens

G £/mm F&/mm J&/mm oL FE/mm TR/ % HARBRPERE %
SE-4-0-2 600 200 4 20 8.51 0
SE-4-1-2 600 200 4 20 8.51 50
SE-4-2-2 600 200 4 20 8.51 100
SE-4-0-4 600 200 4 40 8.51 0
SE-4-1-4 600 200 4 40 8.51 50
SE-4-2-4 600 200 4 40 8.51 100
SE-4-0-6 600 200 4 60 8.51 0
SE-4-1-6 600 200 4 60 8.51 50
SE-4-2-6 600 200 4 60 8.51 100
SE-5-2-2 600 200 5 20 10. 80 100
SE-5-2-4 600 200 5 40 10. 80 100
SE-5-2-6 600 200 5 60 10. 80 100
SE-6-2-2 600 200 6 20 13.17 100
SE-6-2-4 600 200 6 40 13.17 100
SE-6-2-6 600 200 6 60 13.17 100
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Table 2 Material properties of the square steel tubes

VT IFLRSR N C60 (TR EE 254, J5E Gi%% AVEPIREE/mm TSR/ MPa % B3R/ MPa
TRBE L 2 HUAMBSERY | 5 23 F13 Uk J T kL SST -4 4 334 465
Hh 5 ~20 mm BFAERERL B S A SST -5 > 318 443
TRBE L AURTRME RE F I8 (CE i TR BE 1 ) 2 1k SST -6 6 307 436
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Table 3 Material properties of the self-compacting recycled aggregate concrete
%5 SEATRBUESRIE/MPa BHLOYUEIRE/MPa BEEIEL/10°MPa FRAERLE RHERINR/ %

SCRAC -0 72.8 59.2 3.38 0

SCRAC -1 67.7 56.1 3.15 50

SCRAC -2 61.5 51.7 2.99 100
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Fig.1 Test set-up
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Fig. 2 Failure patterns of the specimens
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Fig.3 Load-deflection curves of the specimens



553 I B AE  JTE A

SR A TR BE i AR 19 12T R 425

I AZ far 47 1A 2B BR far 25 1) 70% ~ 80%
i R A 1) 08 I ey 2 1) 38 K BRI G
Mk — HREE G R LT o B4k, e T AT
Qb P TAERYBE. Bl A o7 2R AN BT o, 24
o 3R 2o A R 17 2% 19 70% ~ 80% LA )&, far
B - P OC R IR MR 2 W /N i H 2 30
HARZRMESC R | I S A A P T AE By
B AR B A X A% 0 A 5 S AR TRt
FEAE ARSI Y B A 22y 280 A A FIR far
UG g - B X R ML 2N ek,
TR AN I T B, T4 TR 3 K, 32 47 X 4K
ANz R X A A B, 20 F % S
o ER2:2 0w nk A TN B3 A A RN TR AR N 8 AN T3 0
X T R T K

3 KA ESH

3.1 BEHEEHERER

KR N MIBEHERE U, 73 Hr AR
RLEBPEACR p X7 804 A 4% S5 PR TR BE
i i JEAT 3274 B2 P A R R AR
X7 R B B S PR TR O TR AT AR
BRI 4 FrR.

3000
Oe=0.2
o0e=0.4
Ae=0.6
2500
al o o
z
2000
S 20000
o
o
1500z A
A
1000 . . . !
0 25 50 75 100

p/%
B4 AR AR BRI R BT R
Fig.4  Effects of recycled coarse aggregate re-
placement ratio on load-carrying capacity
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Fig. 6 Effects of eccentricity ratio on load-carry-

ing capacity
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