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Abstract: The traditional prefabricated RC structures were anchored by cement injection, but incom-
plete grouting posed significant safety risks. In order to solve the connection problem of the assembled
composite-sectioned concrete-filled steel tubular (CS-CFST) structure and explore a more convenient
and reliable connection mode, this paper applied the connection mode of grouting first and then insert-
ing reinforcement to connect the assembled CS-CFST columns, and systematically studied the an-
chorage performance of the reinforcement in the assembled CS-CFST columns under this connection

mode. By designing 36 groups of grouting before inserted rebar anchorage specimens of CS-CFST col-
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umns and using pull-out test method, the influence of seven factors on the anchorage performance of
the grout anchored steel bars in the CS-CFST columns were systematically studied, including rebar di-
ameter, position and rebar anchorage length, prefabricated hole form and diameter, grouting material
strength and concrete strength. The results show that: (1) Three typical failure modes are identified,
including the inserted rebar being pull out without yielding, the inserted rebar being pull out after yield-
ing, and the tensile rupture of the inserted rebar. (2) The stress process of mortar anchor reinforce-
ment in grouting material is mainly divided into four stages: elastic stage, yield stage, strengthening
stage and failure stage. (3) The anchorage performance improves with larger prefabricated hole diame-
ters and stronger grouting material and concrete. (4) The ultimate bearing capacity and ultimate bond
stress of the anchored rebar in the corner are larger than those in the middle of the steel side; (5) The
anchorage length of the fabricated connection of concrete filled steel tubular composite column is rec-
ommended to be determined according to GB50010-2010, and the dimeter of the prefabricated holes is
more than 2 times of the inserted rebar diameter, and no less than 32mm.

Keywords: composite-sectioned concrete-filled steel tubular column; anchorage performance; put-out

test; grouting before inserted rebar; bond stress
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Fig.1 Concrete filled steel tubular composite columns section
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Fig.2 Connection method of grouting before inserting rebar
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Table 1 Design parameters of specimens
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Gii 5 ' &
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Fig.3 Specimen production
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Fig.5 Production of specimen
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Table 2 Mechanical properties of concrete
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Table 3 Mechanical properties of grouting materials
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Table 4 Mechanical properties of steel
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Fig.7 Typical failure mode of specimens
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Table 5 Comparison of test value and calculated value of average bonding strength of each specimen

s WK fH o, /MPa 5 {H ,/MPa /T WS W o, /MPa 3 5E 7,,/MPa /T
A1-C 6.1 6.51 0.94 E1-C 8.51 8.23 1.03
A2-C 5.43 5.38 1.01 E1-M 8.48 8.23 1.03
A2-M 5.37 5.38 1.00 E2-C 6.6 6.41 1.03
B2-C 6.61 6.41 1.03 E2-M 6.57 6.41 1.02
B2-M 6.53 6.41 1.02 E3-C 5.43 5.33 1.02
B3-C 5.41 5.33 1.02 E3-M 5.38 5.33 1.01
B3-M 5.37 5.33 1.01 F1-C 7.98 7.82 1.02
C1-C 7.64 8.34 0.92 F1-M 7.96 7.82 1.02
C1-M 7.35 8.34 0.88 F2-C 6.59 6.66 0.99
Cc2-C 5.88 6.50 0.90 F2-M 6.54 6.66 0.98
Cc2-M 5.83 6.50 0.90 G1-C 8.97 8.23 1.09
C3-C 5.06 5.41 0.94 GI'M 8.83 8.23 1.07
C3-M 4.97 5.41 0.92 G2-C 6.78 6.41 1.06
D1-C 6.65 6.41 1.04 G2-M 6.74 6.41 1.05
D1-M 6.54 6.41 1.02 G3-C 5.56 5.33 1.04
D2-C 5.51 5.33 1.03 G3-M 5.51 5.33 1.03
D2-M 5.43 5.33 1.02
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