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Impact of position of post-installed rebar and other factors on
tensile performance of type I APC connector
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(1. College of Civil Engineering, Tongji University, Shanghai 200092, China; 2. Shanxi Construction Engineering Group Co., Ltd.,
Taiyuan 030006, China; 3. Shanxi Erjian Group Co., Lid., Taiyuan 030013, China)

Abstract: To investigate the influences of parameters such as the position of post-installed rebar on the mechanical
behaviors of a Type Il grouted sleeve lapping connector named APC connector (all vertical members precasted in
concrete structures ) , a unidirectional tensile test was conducted on 36 specimens. The failure mode, ultimate
bearing capacity, ductility and sleeve strain of the specimens were studied, and ABAQUS was used for numerical
simulation. Test results showed that the use of anti-deflection measures effectively improved the ultimate bearing
capacity and initial stiffness of the specimens. The bearing capacity and ductility of the connector were mainly
influenced by three factors, namely the spacing of the steel bars, the eccentricity of the post-installed rebar, and
whether the post-installed rebars were arranged tightly against the sleeve. When the post-installed rebars were
arranged in the middle of the sleeve with a larger spacing between the rebars, the restraint provided by the longer
side of the sleeve was weaker, resulting in a decrease in the bearing capacity and ductility of the splice. When the
post-installed rebars was eccentrically positioned, it was prone to bending deformation, resulting in reduced
connector bearing capacity and ductility. When the post-installed rebars was placed in close proximity to the
sleeve, it was susceptible to grouting defects, resulting in reduced connector bearing capacity and ductility. When
the rebars were symmetrically and tightly arranged on the long axis, the specimens exhibit the maximum bearing
capacity and ductility. At the ultimate load, the longitudinal strain on the short side of the sleeve was tensile strain,
but there was a compression trend, while the longitudinal strain on the long side of the sleeve was compressive
strain. The absolute value of the circumferential strain on the long side of the sleeve was basically greater than that
on the short side but smaller than the yield strain of the sleeve. The failure modes and ultimate bearing capacity of
the simulated specimens were in good agreement with the experimental results, validating the reliability of the
model. With different positions of post-installed rebars, the minimum value of the ultimate load was about 80% of
the maximum value.
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Fig.2 Schematic of positions of post-installed rebar
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Fig.4  Locations of strain gauges on specimens with different positions of post-installed rebar
1.4 REEERMHBEAR LA i R, JE AR JS LA 5 ~ 10 mm/min 9 3 5 iE

TR 200 WU A3 8 IR0 0L A7 BeRsdel, Bk S A R
IS, R0 P L 2 KN/ 159 0112 25 4 28



- 104 -

[N AN

5556 4%

i

(a) A E IEAE

M42 B2

- B w AR AT
- RIIR

(b) 1-13%]TH &

B 5

RWEETE
Fig.5 Setup of the test

2 RIER KA

FARPE B0 e B f, AR BRGERJEE £, e e 28 A6
# &, MR ERALF 6, W BRGS0 J)r, F
BB 2, X AFA PIREEIRIE 3, RV A 7 1B
IR AN A A A | 75 2 DA — AR J9 o 07 A1
ARAN AT, B A IR W T REA AL, P E R B
W6,

B EARO 14 mm 67— PF R AR A A
PEIBTRI IR , FUAR I H7 A B30 07 a0 A Bl 44 o
BREIR o X F T — AP F Al T B o o 3 M A
B SR A KA e SR, A E P
AT B RRAT B AEUR 1 AR AT AR SR A T2
SEATER A B S R AR R 5, ok
HRETET AL E— 1, RSO BR, i =
A A9 A3 D O A B, N B B 5 1 A AR
U OB ™ R L R E R A, 5
JCTHE SRR | WO S AR B AR, e A4k R R A
P T2 i BT A0 7 1) SR8, T4 s PR e 94

ik IR B LA 7

x2 KGRI
Tab.2 Statistics of test results
gg ﬂﬂj;ﬁié (AL *gji;rg fy/MPa d,/mm fu/MPa 8,/mm B 7 /MPa 1?;%% R,
14-A-1 14 — 8d 434.49 4.71 613.58 36.94 MR >19.17 7.84
14-A2 14 — 8d 432.83 4.65 608.25 35.71 MW >19.01 7.68 7.33
14-A-3 14 — 8d 421.58 4.78 601.59 30.89 WEhIKr - >18.80 6.46
14-B-1 14 - 8d — — 366. 18 33.47 AR 11.44 —
14-B-2* 14 - 8d 401.23 6.17 496.95 15.51 WA 15.53 2.51 2.47
14-B-3* 14 - 8d 430.59 7.33 512.09 17.74 WA 16.00 2.42
14-C-1 14 = 8d — — 346.13 8.21 AR L 10. 82 —
14-C2* 14 = 8d 443.62 7.61 516. 12 16.08 AR L 16.13 2.11 1.93
14-C-3* 14 = 8d 430.94 7.31 468.71 12.79 GIVIE A 14.65 1.75
14-D-1 14 g 8d 436.45 6.68 488. 82 16. 11 AR L 15.28 2.41
14-D-2 14 ] 8d 433.61 7.23 508.22 17.12 MK L 15.88 2.36 2.34
14-D-3 14 | 8d 435.88 7.42 501.30 16.78 WA 15.67 2.26
16-A-1 16 — 8d 423.47 5.08 559.34 25.59 AR AL 17.48 5.04
16-A-2 16 — 8d 415.90 5.49 555.36 23.89 Bk 17.35 4.35 5.03
16-A-3 16 — 8d 417.32 5.75 578. 80 32.82 MRAR 18.09 5.71
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16-B-1 16 - 8d — — 334.94 8.44 W 10.47 —
16-B-2* 16 - 8d 416.50 7.12 483.16 17.51 WK 15.09 2.46 2.51
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Fig. 6  Failure modes of specimens
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Fig.7 Failure modes at the end of specimens
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Fig. 12 Impact of rebar diameter on average bond strength
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Fig. 15 Typical load—longitudinal strain curves of middle section of sleeve
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Fig. 16 Typical load—circumferential strain curves of middle section of sleeve
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Fig.20 Comparison of typical failure modes between experiments and simulations
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