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Abstract: The push-out tests on 16 limestone manufactured sand recycled coarse aggregate
concrete (MSRAC)-filled square steel tube specimens were conducted, and the influences of
strength grade of MSRAC, stone powder content, and width-to-thickness ratio of steel tube on
the bond-slip behavior between limestone MSRAC and square steel tube were investigated. Based

on the free end slip curve of the specimen, the development process and internal mechanism of the
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bond-slip behavior were analyzed. The average bond strength was compared with that of pebble
MSRACfilled square steel tube. The bond-slip constitutive model of pebble MSRAC in square
steel tube was employed to simulate the bond-slip curve of the limestone MSRAC in square steel
tube and verified with the test results. The bond-slip behavior of the specimen was affected by
the position of the measured point. By introducing the position function, a bond-slip constitutive
model which can reflect the local bond slip law was proposed. The results show that limestone
MSRACilled square steel tube has experienced four stages during the testing, including
cementation, slipping, frictional resistance, and after-slipping, respectively, and it has higher
bond strength comparing with that of pebble MSRAC. Comparing the calculated values with the
test values obtained from the constitutive model and analyzing its error, it is found that the
relative error between the bond strength and slip value fitted by the bond-slip constitutive model
of pebble MSRAC in square steel tube and the test values is less than 5%, and the standard
deviation is less than 0. 05, which proves that the constitutive model has good applicability.

Key words: square steel tube; limestone manufactured sand; recycled coarse aggregate concrete;

position function; bond-slip constitutive model
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Fig. 1 Layout of displacement meters and
measuring points (unit: mm)
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Fig. 2 Layout of strain gages (unit:mm)
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Table 1 Design parameters of specimens
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5% B/mm BEJE t/mm SEJEH B/t FR

1.30-5-3 3.00 40. 00 5
1.30-10-3. 75 3.75 32.00 10

1 120 C30 0.48 360
1.30-15-4.5 4.50 26.67 15
1.30-20-5 5.00 24,00 20
1.40-5-3. 75 3.75 32.00 5
1.40-10-3 3.00 40. 00 10

2 120 C40 0. 39 360
1.40-15-5 5.00 24.00 15
1.40-20-4. 5 4.50 26.67 20
1.50-5-4.5 4.50 26.67 5
[.50-10-5 5.00 24.00 10

3 120 C50 0.33 360
[.50-15-3 3.00 40. 00 15
1.50-20-3. 75 3.75 32.00 20
L55-5-5 5.00 24.00 5
L55-10-4. 5 4. 50 26.67 10

4 120 C55 0.27 360
1.55-15-3. 75 3.75 32.00 15
1.55-20-3 3.00 40. 00 20
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Fig. 3 Schematic diagram of push-out test
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Fig. 4 P-S curves of push-out test free end
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Table 2 Comparison of average bond strength

TR ¢/ MPa

R A 2 g
A P RAF L
P/1L30-5-3 0.358 0.382
P/1.30-10-3. 75 0.463 0.482
P/1L30-15-4. 5 0.491 0.499
P/1.30-20-5 0.491 0.523
P/140-5-3.75 0.510 0.536
P/140-10-3 0.502 0. 441
P/140-15-5 0.628 0. 646
P/140-20-4. 5 0.510 0.516
P/L50-5-4.5 0.661 0.673
P/L50-10-5 0.672 0.719
P/L50-15-3 0.416 0.473
P/150-20-3. 75 0.462 0.490
P/155-5-5 0.711 0.747
P/155-10-4. 5 0.712 0.728
P/155-15-3. 75 0.578 0. 609
P/1.55-20-3 0.372 0.412
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Fig.5 Four-stage nonlinear bond-slip constitutive model
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Table 3 Comparison result of theoretical and

experimental values of bond strength
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Table 4 Comparison result of theoretical and

experimental values of slip

. ﬁﬁf;‘e e ﬁ;; i;‘; A B
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