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STUDY ON ECCENTRIC COMPRESSION BEHAVIORS OF RECYCLED
AGGREGATE CONCRETE FILLED STEEL TUBULAR LONG COLUMNS

ZHANG Xiang-gang' , CHEN Zong-ping'” , WANG Jiang-mei' , XUE Jian-yang® ,
ZHEHN Shu-fang' , LI Qi-liang' , SU Yi-sheng'
(1. College of Civil Engineering and Architecture, Guangxi University, Nanning 530004, China;

2. Key Laboratory of Disaster Prevention and Gtructural Safety of China Ministry of Guangxi University, Nanning 530004, China)

Abstract: Eccentric compression static monotonic loading test was carried out on 10 recycled aggregate
concrete(RAC) filled cycled steel tubular long columns and 10 RAC filled square steel tubular long columns. The
changing parameters including replacement rate of recycled coarse aggregate, slenderness ratio and eccentricity
were considered. The whole force process and failure modes were observed, while important curves about
load-deformation and load-strain were drawn, while strain distribution along cross section height was made. The
influence of the changing parameters on the ultimate bearing capacity was analyzed, while the ultimate bearing
capacity of two section types was calculated by 8 related procedures. It is shown that force process is made up of
elastic stage, yield stage and destruction stage, while failure modes are mainly destruction of elastic-plastic
instability. It is suggested that the ultimate bearing capacity of RAC filled cycled steel tubular long columns under
eccentric compression can be designed using DL/T 5085-1999 and DBJ13-51-2003, while RAC filled square steel
tubular can be designed using CECS159:2004 and DBJ13-51-2003.
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Table Mix proportion of concrete and measured strength
. 2
1(%) (%) ke ke kg ke ke Jouse/(N/mum’)
0 0.42 32 205 488 546 1161 0.0 46.04 45.5
50 0.42 32 205 488 546 580.5 580.5 48.07 425
100 0.42 32 205 488 546 0.0 1161 45.18 44.5
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Table 2 Design parameters of specimen and test results
L/mm /(%) A e/mm 6 N,/kN
C-1 1100 38.26 15 1.935 656.0
C-2 1100 38.26 30 1.935 444.5
C-3 1100 50 38.26 15 1.853 650.6
C-4 1100 50 38.26 30 1.853 506.6
C-5 900 100 31.30 15 1.972 620.8
C-6 900 100 31.30 30 1.972 478.4
C-7 1100 100 38.26 15 1.972 590.0
C-8 1100 100 38.26 30 1.972 436.8
C-9 1500 100 52.17 15 1.972 556.8
C-10 1500 100 52.17 30 1.972 416.6
S-1 1200 0 34.64 20 0.87 642.9
S-2 1200 0 34.64 40 0.87 423.4
S-3 1200 50 34.64 20 0.93 612.5
S-4 1200 50 34.64 40 0.93 466.5
S-5 1200 100 34.64 20 0.89 615.4
S-6 1200 100 34.64 40 0.89 458.6
S-7 1500 100 43.30 20 0.89 617.4
S-8 1500 100 43.30 40 0.89 431.2
S-9 1800 100 51.96 20 0.89 566.4
S-10 1800 100 51.96 40 0.89 407.7
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Table 3 Contrast result between measured data and calculate data of cycled specimens

CECS28:90 DL/T 5085- 1999 DBJ13-51-2003 AISC-LRFD (1999) BS5400 (2005) AlJ1997
NSAN NY/NS  NSAN N'/NS  NSAN NY/NS  NSAN NU/NS NSAN N/NS  NSAN  NY/NC

N AN

C-1 656.0 610.1 1.075 595.6 1.024 559.8 1.172 283.2 2.154 381.1 1.721 574.6 1.142
C-2 444.5 4573 0.972 433.5 1.055 434.5 1.023 213.2 2.145 283.1 1.570 524.5 0.847
C-3 650.6 620.2 1.049 608.1 1.020 574.9 1.132 286.4 2.166 374.3 1.738 589.9 1.103
C-4 506.6 464.8 1.090 442.6 1.050 446.6 1.134 215.1 2.161 279.2 1.814 539.9 0.938
C-5 620.8 644.6 0.963 595.4 1.083 557.9 1.113 294.8 2.187 405.1 1.532 579.9 1.071
C-6 478.4 483.1 0.990 433.2 1.115 432.9 1.105 219.8 2.198 305.7 1.565 527.9 0.906
C-7 590.0 605.9 0.974 590.4 1.026 5535 1.066 281.8 2.150 368.3 1.602 567.9 1.039
C-8 436.8 454.1 0.962 429.7 1.057 429.4 1.017 212.4 2.138 275.1 1.588 517.8 0.844
C-9 556.8 543.5 1.025 519.8 1.046 480.6 1.159 249.3 2.180 310.2 1.795 526.4 1.058
C-10 416.6 407.3 1.023 389.5 1.046 382.5 1.089 193.5 2.105 229.8 1.813 481.2 0.866

4
Table 4 Contrast result demographic characteristics of cycled specimens

(Nu/Nc) CECS 28:90 DL/T5085-1999 DBJ13-51-2003 AISC-LRF D (1999) BS5400 (2005) AlJ1997
(W) 1.012 1.052 1.101 2.156 1.674 0.981
(D) 0.0022 0.0008 0.0028 0.0007 0.0128 0.0128

(Cy) 0.047 0.027 0.048 0.012 0.068 0.116
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5

Table 5 Contrast result between measured data and calculate data of square specimens

Ny —CECS159:2004 GJB4142-2000 (2001)  DBJ 13-51-2003  AISC-LRFD (1999)  BS5400 (2005) AlJ1997
! NN NU/NS  NE/AN NY/NS  NS/AKN NY/NS NSAKN NU/NS NS/AKN NY/NS NSAN  NU/NE
S-1 642.9 588.9 1.09 679.6 0.95 630.6 1.02 366.8 1.75 368.7 1.74 466.4 1.38
S-2 423.9 456.8 0.93 529.2 0.80 466.4 0.91 249.4 1.70 271.5 1.56 360.4 1.17
S-3 612.5 567.0 1.08 639.2 0.96 601.2 1.02 359.3 1.70 360.3 1.70 429.9 1.42
S-4 466.5 439.8 1.06 500.4 0.93 444.7 1.05 2459 1.90 266.1 1.75 3225 1.45
S-5 615.5 581.6 1.06 665.9 0.92 620.8 0.99 364.3 1.69 365.9 1.68 454.2 1.35
S-6 458.6 451.1 1.02 519.5 0.88 459.1 1.00 248.3 1.85 269.7 1.70 347.5 1.32
S-7 617.4 536.8 1.15 595.7 1.04 587.2 1.05 358.2 1.72 349.7 1.77 581.4 1.06
S-8 431.2 412.9 1.04 475.3 0.91 4322 1.00 245.5 1.76 254.9 1.69 318.7 1.35
S-9 566.4 486.1 1.17 526.9 1.07 554.4 1.02 350.8 1.61 333.7 1.70 588.4 0.96
S-10 407.7 370.7 1.10 429.9 0.95 406.5 1.00 241.9 1.69 240.9 1.69 294.2 1.39
6
Table 6 Contrast result demographic characteristics of square specimens
(No/N,) CECS159:2004 GJB4142-2000 (2001) DBJ13-51-2003 AISC-LRFD (1999) BS5400 (2005) AlJ1997
() 1.07 0.941 1.006 1.737 1.698 1.285
D) 0.0046 0.0058 0.0016 0.0071 0.0032 0.0272
(Cy) 0.063 0.081 0.039 0.048 0.034 0.128
3 4 AISC-LRFD(1999)
BS 5400(2005) RACFST
CECS28:90 DL/T 5085-1999 DBJ13-
51-2003 AlJ 1997 RACFST 2)
RACFST
CECS28:90 AlJ1997
DL/T5085-1999 DBJ13-51-2003 3)
RACFST
5 6 AISC-LRFD(1999) 4) RACFST RAC
BS5400(2005) AlLJ1997 FST
CECS159:2004
GJB4142-2000(2001) DBJ13-51-2003 (5)
RACFST
GJB4142-2000(2001)
(6) DL/
CECS159:2004 DBJ13-51-2003 T5085-1999 DBJ13-51-2003 RACFST
RACFST CECS 159:2004
5 D BJ13-51-2003 RACFST
10 10

) RACFST RACFST
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