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Abstract: To study the seismic performance of prefabricated columns and independent foundation con-
nection with grouted corrugate sleeve, six prefabricated columns and one cast-in-place column were
tested under pseudo-static low-frequency cyclic load. The influences of anchorage length of column re-
inforcement, axial compression ratio and the partial debonding of column reinforcement with 5 times
the diameter of the column reinforcement on the seismic behavior were investigated. The results show
that when the anchorage length of the column reinforcement is 10d, the foundation breaks; with the in-
crease of the anchorage length, the failure mode changes from the base cracking to the column bending
failure; in order to make the seismic performance of the prefabricated column equivalent to the cast-in-
place column, the minimum anchorage length of the column reinforcement should not be less than

20d; when the axial compression ratio is constant, the partial debonding of column reinforcement can

» WS HHA:2019-11-06; 18 & H #:2020-02-17
EEWE /4 E Pr 5 X8R 605 1F S 8F &5 H (2018WK2111,2018WK2110) 351 B 4 G138 Gk B A % 01 5
(2018GK5028) I mi 44 H SR FL2 K 4x (2019176004 7) % )
1’E%‘i%ﬁﬁ-l%ff§‘(l‘)7‘%—) B E o g . BN A A5 ESE . E-mail: chenjun0325@126.com
BIRAEE AT (1974—) I 202 0T W4 20 D 5 1 12 I 5 45 g fede e e 00 78 1 2B T = 25+ 1P 5

E-mail:ycqjxx@hotmail.com

142



improve the ductility and energy consumption of the specimen. When the anchorage length of the col-

umn reinforcement is constant, the horizontal ultimate bearing capacity and the stiffness of the speci-

men increase with the increase of the axial compression ratio.

Keywords: prefabricated concrete column; grouted anchors; seismic performance; anchorage length;

partial debonded
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Tablel Basic parameters of specimens
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PC10—0.2 R 4 4C20 1.67 10d 301.5 0.2
PC20—0.2 ARG 4k 4C20 1.67 20d 301.5 0.2
PC10—0.4 A R4k 4C20 1.67 10d 603.0 0.4
PC20—0.4 o4k 4C20 1.67 20d 603.0 0.4
PC10A5—0.2 To R 45 4C20 1.67 10d 301.5 0.2
PC10A5—0.4 To R 45 4C20 1.67 10d 603.0 0.4

TE (1) A ARG R BB AR 45 5 00 s CIP 14 BLBE i1, PC AR TR 01 50.200.4) AR AN L 5 10020) 18 2 A1 I A 4 A i 8058 (1 K 2 10
(20) AR AT BLAR 5 A ACFAE GRS T 36 45 Ak B0 T A 5 Al 52 800 LR 5 5 O TR R A5 1 D 5 A% A Al B4R 5 il 03 o S vl L3 L, A
il S L -5 S50 TR BRE Al T 9 A AR AR ) AR 548 B

FRE S L 1 800
L] B L 7)) N 450300 300,300 450
S 4C8@200 &l _!J§ §1!_
4C8@200 | S = F
g sgsguo s g &csein 1= P [anzuum | 2
~H: 4 %s (]
= o
& o < 300
| £0.000 - u 2 |
— - = 8
= _ 2 g 10@200
% i*&ﬁ&tﬂ{ %,m C10@20
6C8@100 S (1 N - (c) FoUf A Sy BERHTE R
(b) Je AT A 5

3070 §x200=1 600 ?qlau
| 1800
LA
80 2C20 - Lgﬂﬁﬁ&ﬁ)ﬁﬁﬁzsmm,ﬁﬁ

BET g T 5 (74 2 L FE 2930 mm

s Mﬂ@@ L IR o pmemmsenmmens

2 A g_—noF IEREFI+0.00000 F100 mmi 3070 200x8=1 600 7030
c127 1] L i ‘;32}4 2 TEFGAE 1800 [

(a) RS (d) T 3R 1 21
Bl A

Fig.1 Reinforcement details of specimens
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Fig.2 Fabrication and assembly process of specimens
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Table 2 Material properties of rebars

d/mm /,/MPa /./MPa /%
8 430 576 9.38
10 427 551 14.4
20 506.5 622 24
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Table 3 Ductility coefficient of specimens

REHE  A/mm F/kN A/mm F/KN  u
CIP1 88.9 85.94 11.05 80.34  8.05
PC10—0.2 27.9 94.35 11.99 94.78  2.33
PC10—04 46.66 104.81 10.82 100.88 4.31
PC20—0.2 79.11 86.28  10.52 80.28  7.52
PC20—0.4 49.84 109.31 12.73 102.06 3.92
PC10A5—0.2 53.17 89 14.05 81.75  3.78
PC10A5—0.4 57.91 109.57 12.55 105.43 4.61
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Table 6 Energy consumption of specimens
24 R Suscrcepa/ (KN-mm) Sone+ope/ (KN-mm) E AH XA
CIP1 18 825.90 7 810.27 2.41 1

PC10—0.2 4756.30 2659.93 1.79 0.74

PC10—0.4 7 758.10 4431.76 1.75 0.73

PC20—0.2 18 453.00 6491.94 2.84 1.18

PC20—0.4 9992.40 5259.85 1.90 0.79
PC10A5—0.2 10 298.50 4 .348.17 2.37 0.98
PCI0A5—0.4 14 777.00 5 808.50 2.54 1.05
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Fig.9 Curvatures of specimens along different heights of column foot under different displacement levels
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