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New post-cast strip connection method based on ECC and
arc-shaped steel bars and its deformation performance
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Abstract: Ultra-long concrete structures are usually equipped with post-cast strips, which are the weak points of
the structures. In order to improve the axial deformation performance of the post-cast strips and the bending
deformation performance caused by uneven settlement on both sides, a new post-cast strip connection method
based on ECC and arc-shaped steel bars is proposed in this paper, and its stress and deformation performance is

studied. Three-point bending loading tests and uniaxial tensile tests are designed to investigate the effects of
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matrix type and steel reinforcement morphology on bending and tensile properties. For the three-point bending

test, two experimental parameters were considered: presence or absence of 2% vol. PVA fibers and presence or

absence of curved steel reinforcement. Four groups of bending specimens were designed accordingly. The axial

tensile test followed the same parameter combinations, with four groups of tensile specimens being designed.

Both tests adopted a direct static loading scheme. The experimental results show that with the addition of PVA

fibers and the arrangement of curved steel bars, PV A fibers can effectively share the tensile force for the steel

bars. The specimens exhibit multi-seam bending failure and large deformation tensile ductility failure, and the

bending deformation and tensile deformation capabilities of the specimens are significantly enhanced; The

synergistic effect of ECC and curved steel bars can increase the bending ultimate deflection and ultimate tensile

strain of the post-cast strips by 1.2 times and 4.7 times, respectively.

Keywords: post-cast strips; ECC concrete; curved steel bars; flexural performance; tensile performance
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Fig.1 Details of three-point bending specimens
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Fig.2 Uniaxial tension specimens
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Fig.3 Three-point bending test setup with loading protocol

AR MTS 7 BB B8 ML L i2E 47 A
IR, 10 A Y P i A e 62 A% T I
BE o AE A S P AT TOON | iz o 28,
% R 0.3 mm/min, &) 3 %3 44 1 47 o 2%
U ol &/ IR SR T L /87 N

E o
(O]

i izt

B4 kb

Fig.4 Uniaxial tensile testing protocol
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Table 2 Performance parameters of PVA fiber
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Table.3 Mix proportion design of ECC materials
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Table 4 Material properties of steel reinforcement
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Table 5 Mechanical property matrix of concrete

specimens
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Fig.5 Failure mode characteristics of ECC
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Fig.6 PVA fibers and steel reinforcement
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Fig.7 Crack characteristics in bending specimens

VR BE AR R B, b B L OO B9 A I
(1 SR 25« SO 4K 3 i 1 76 4R 5 £ 280 5 15
o S8 O R e REREE BN R kIR
SR N Rl i D ITADA 1 B VIS o RV 7 S NI T T R
M 32 BV R R A R R, B U R IR Y OB
ARG+ R BN B W-E-W-01
FW-C-Z-04 1y 3= 2L 4% 1Y) fie KR4 T8 )% 50 %1 0. 15
mm A1 0. 8 mm.

FH B SR T 25 1 SO AR A5 50, PV A ZF 4 RS 4K 75
AT L G o IR e R AR TR e ), e/ R A%
JE A A 32 30 T 1 A P B IR T AR

PR AR 0 RO S I 8 TR o AE N #K
R A W L R R G = R S VR
Wi far 282 0%t 0, 35 303 1 1 O 24 far 2R I B AE
s I BT R O i i R sE . T
I TR BE 1 IR T 4 0 S B, LA A0 TR BE 1 R

AR A B AR EE AN W B OR A R R R AR T
o R R 1 BE A o TR B L
Je PR R IR AR 5 5 E R B AR
ECC R & 110 1F 19 LG 1] B /N, 52 22 248 TT R 1Y
B, H G R4 o 1R BE bR U5 AR ORI T
R R AE . e 25 R R B, IO A 1K1 L A
3 B0 2R 5% B AR B N 22 7, SRS 1Y SF 2 [ BE BN A8
JEfE 1 B ik o

S .
(a) L-E-W-01  (b) L-C-W-02  (c) L-E-Z-03
B8 S MIK T RES

Fig.8 Cracking morphology in uniaxial tension specimens
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Fig.9 Stress distribution across the section and crack propagation process in three-point bending specimens
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Fig.10 Load-deflection curve of bending specimens
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process for uniaxial tension specimens
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Table 6 Characteristic points of three-point bending pecimens

WS TFAM /KN TP /mm U1 4 28 /KN (I ¢ )4 /mm e BR A 48/ kN e BR 2/ mm

W-E-W-01 9.43 0.42 46.27 5.72 33.46 9.04

W-C-W-02 4.68 0.33 35.46 4.79 32.73 6.70

W-E-Z-03 9.12 0.41 45.50 4.90 33.06 8. 04

W-C-Z-04 4.52 0.32 35.00 3.65 32.69 4.12

R7T BRI AIR G FESR
Table.7 Characteristic points of uniaxial tensile specimens

AT G TF 2445 28/ kN IF 24 A/ % S ERCTE= YN W {197 A5 / V% 2 PR 467 2/ kN e BRI AE / %
L-E-W-01 70. 57 0.14 169. 08 1. 56 78.46 2.40
L-C-W-02 40. 89 0.01 120. 35 0.28 81.78 0.60
L-E-Z-03 69.13 0.12 160. 52 1.06 61.52 1.83
L-C-Z-04 39. 24 0.01 114.63 0.21 76.08 0.51
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point bending specimens
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