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EXPERIMENTAL STUDY ON LATERAL STIFFNESS OF STEEL
RECYCLED CONCRETE FRAME WITH RECYCLED CONCRETE
HOLLOW BLOCK WALL

XUE Jian-yang , LEI Si-wei , GAO Liang, LUO Zheng, LIU Fei

(College of Civil Engineering, Xi’an University of Architecture and Technology, Xi’an, Shaanxi 710055, China)

Abstract: In order to study the lateral resistance of shaped steel-recycled concrete structures, low-cyclic
reversed loading tests were carried out on 3 models of a shaped steel recycled concrete- recycled concrete hollow
block wall hybrid structure. Based on the loading process and failure pattern of the specimens, the mechanical
performance and seismic behavior of the shaped steel recycled concrete columns-reinforced recycled concrete
beam structure were studied, and the influence of the recycled concrete hollow block wall on the bearing capacity
and lateral stiffness of the frame was obtained. The changes in bearing capacity and stiffness of the structure
under different loading phases and the rules governing structural stiffness degradation under circulating load at
one level was analyzed. It was found that shaped steel recycled concrete frames with recycled concrete hollow
block wall structure has high bearing capacity and lateral stiffness. A full-height wall has a great influence on the
lateral stiffness. It has high initial stiffness, however that stiffness decreases rapidly. With a half-height wall, the
structure has increased bearing capacity and stiffness at the initial loading stage, but displays degradation of
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bearing capacity and lateral stiffness similar to the bare frame’s.
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bearing capacity; lateral stiffness
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shaped steel recycled aggregate concrete; low-cyclic reversed loading; infilled wall; horizontal
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Table 1 Properties of steel bars and steel plates

A

1) MR ERGRE EIRRE RERIERE MK SR
ok EJ(x10°MPa)  f,/MPa  g/(x10°) f/MPa d(%) fuf,
6 2.38 415.7 1750 5349 254 1.9
8 1.99 508.6 2555 6597 259 130
¢14 202 494.1 2440 6657 342 135
114 2.08 286.9 1379 4133 388 144

*k2 BERERLIESL I(kg/m®)

Table 2 Mix proportion of recycled concrete
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Table 3 Structure characteristic points

il AR5 JaE AR A VA L A WA
£ P,/kN Al mm 0, P, /kN A4, /mm 6, P, /kN A, mm 6 P, /kN A, /mm g,
s1 58.39 2.26 1/584 175.19 9.94 1/133  246.62 24.72 1/53 209.63 62.97 1/21
-58.97 1.80 1/733  -180.00 -9.06 1/146  -252.47 -24.64 1/54  -2146 -64.83  1/20
s 118.32 0.52 1/2533  286.82 2.32 1/569  419.09 6.10 1/216  356.23 16.84 1/78
-118.46 0.43 1/3041  -280.45 -2.18 1/605  -416.71 -5.33 1/248  -354.2 -12.96  1/102
87.45 1.50 1/880 210.90 10.31 1128  294.12 32.69 1/40 250.00 60.25 1/22
-87.94 2.25 1/587  -220.77 -10.94  1/121  -283.46 -33.35 1/40  -240.9 -59.00  1/22
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Table 4 Inter-story stiffness following structure cracking

‘ O Kerl (KN/mm) O Ked (kN/mm) KeKet
R fF
i it IE it i il i il IE it
S1 1/584 1/733 25.84 32.76 1/1347 1/1760 32.60 50.64 0.7926 0.6469
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X O Ko/ (KN/mm) Ot Ked/ (KN/mm) Kol Ket
v
il T i T i iE i iE i
S2 1/2534 1/3041 227.10 272.95 1/25335 1/21639 590.25 459.84 0.3848 0.5935
S3 1/880 1/587 58.30 39.08 1/4755 1/4182 106.32 96.13 0.5483 0.4065
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Table 5 Inter-story stiffness under yielding load

- 8, K,/(kN/mm) O Ked(kN/mm) Ky/Ket

' 1E it IE it 1E it IE it IE it
s1 1133 1/146 17.62 19.87 1/1347 1/1760 32.60 50.64 05405  0.3924
s2 1569  1/605  123.63 128.65 1/25335 1/21639 590.25 459.84 02095  0.2798
s3 1128 1/121 20.46 20.18 1/4755 1/4182 106.32 96.13 01924  0.2099
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Table 6 Inter-story stiffness under maximum load

6, K, /(kN/mm) 6, K /(kN/mm) K, /K,
R
i it IE it IE it IE il IE il
S1 1/53 1/54 9.98 10.25 1/1347 1/1760 32.60 50.64 0.3061 0.2024
S2 1/216 1/248 68.70 78.18 1/25335 1/21639 590.25 459.84 0.1164 0.1700
S3 1/40 1/40 8.99 8.50 1/4755 1/4182 106.32 96.13 0.0846 0.0882
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Table 7 Inter-story stiffness under failure load
0, K, (KN/mm) 0, K (KN/mm) K, /Ke
B
iE i iE i iE i iE it iE i
s1 1/21 1/20 3.33 3.31 1/1347 1/1760 32.60 50.64 0.1021 0.0654
S2 1/78 1/102 21.15 27.33 1/25335 1/21639 590.25 459.84 0.0358 0.0594
S3 1/22 1/22 4.15 4.08 1/4755 1/4182 106.32 96.13 0.0390 0.0424
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Table 8 Coefficient of stiffness cyclic degradation: Frame 1
, 1/90 1/55 1/40 1/30 1/25
hi#% S
iE i iE i iE i iE i iE i iE i
1 1 1 1 1 1 1 1 1 1 1 1 1
2 0.975 0.965 0.957 0.970 0.991 0.975 0.949 0.954 0.956 0.979 0.969 0.944
3 0.963 0.956 0.949 0.964 0.987 0.972 0.930 0.941 0.938 0.957 0.925 0.907
®9 S2MIERUREHK
Table 9 Coefficient of stiffness cyclic degradation: Frame 2
) 1/90 1/65 1/50 1/40 1/30
BLRs ff
IE i iE it iE i iE it iE it iE il
1 1 1 1 1 1 1 1 1 1 1 1 1
2 0.812 0.866 0.979 0.919 0.942 0.958 0.895 0.864 0.922 0.929 0.960 0.949
3 0.675 0.761 0.948 0.907 0.913 0.926 0.876 0.839 0.909 0.906 0.933 0.921
# 10 S3MIERHLAEK
Table 10 Coefficient of stiffness cyclic degradation: Frame 3
. 1/90 1/55 1/40 1/30 1/25 1/22 1/20
A
iE i iE i iE i iE i iE i iE i iE fi
1 1 1 1 1 1 1 1 1 1 1 1 1 1
2 0956 0921 0945 0956 0947 0954 0957 0960 0951 0954 0955 0968 0.860  0.860
3 0944 0914 0932 0943 0938 0943 0939 0939 0925 0931 0921 0945 0667  0.664
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