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Abstract: According to the mechanical characteristics of prefabricated assembled piers for rail
transit, the assembly scheme of grouted sleeve and prestressed reinforcements was put forward.
Three different types of piers were designed, including the integral cast-in-place reinforced

concrete specimen (RC), the prefabricated and prestressed concrete specimen with strands and
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grouted sleeves (PCSS), and the prefabricated and prestressed concrete specimen with screw
thread steel bar and grouted sleeve (PCTS). The evaluation results of various pseudo-static
evaluation indicators for each type of bridge pier were analyzed by using pseudo-static test
method. The seismic performances of various kinds of piers were compared. Test result shows
that the indexes of PCSS and PCTS are very similar, and the maximum error is 2.2%. The
grouted sleeve shifts the traditional area of plastic hinge up to the top of grouted sleeve, so it
shows that the grouted sleeve has local reinforcing effect on the traditional plastic hinge region,
and the height of plastic hinge stirrup is advised to add extra one height of grouted sleeve. The
concrete axial pressure of specimen increases by 1 time when using prestressed reinforcements,
and the corresponding cracking load also increases by approximate 1 time. The mean values of
yield load and ultimate load of PCSS are 31% and 34% higher than those of RC, respectively.
The average equivalent yield displacement, ultimate displacement and drift ratio are 17% ., 13%
and 13% higher than those of RC, respectively, but the ductility factors of PCSS decreases by
10%. At the same drift ratio of 6%, the mean residual displacement of PCSS is 61% of RC,
which shows better re-centering capacity. Compared with RC, the stiffness of PCSS increases by
13%. Compared to screw thread steel bar, steel strands can be bent and bundled, and the area is
flexible to adjust. So the bridge pier specimens with unbonded prestressed reinforcements and
grouted sleeve have better operation and seismic performance, and can be served as the
recommended scheme for prefabricated assembled rail pier. 6 tabs, 19 figs, 26 refs.

Key words: railway bridge; prefabricated assembled pier; seismic performance; pseudo-static
test; grouted sleeve; prestressed reinforcement
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Fig. 1 General layout of test specimen (unit: mm)
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Tab.1 Reinforcement indexes of specimens

YR 1 L S0 P 5 X4 URE A7 A
R : : : : : : ——
Mid BL %/ 7 i 5 i i A< / 20 e £ R ER-RVERE
RC 20 ¢ 20 1.32 ¢ 8@50 1.94
PCSS 20 ¢ 20 1.32 $8@50 1.94 8 ¢"15.2 0.236 Lo
PCTS 20 ¢ 20 1.32 ¢ 8@50 1.94 4JL.25 0.422 1.0
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Tab.2 Parameters of prestressed reinforcements

R TN A7 7 2 B /MR | BN AR A S1/RN | R/ % | SR SKRL S /KN | o,/MPa 7/ % A
PCSS WL 15. 2 8 877 10 110 798 63 0. 40
PCTS LR LA TL25 4 877 10 219 447 58 0.42
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Tab.3 Mechanical properties of reinforcements

K| F7/mom | TR/ MPa | B3 T/ MPa | 56155/ %
470 640 22
NI 20
465 640 24
385 495 29
il 8
380 495 32
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Fig.5 Failure mode of grouted sleeve connector
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Tab. 4 Tensile test results of grouted sleeves
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Tab.5 Characteristic values of strength and deformation

e BR i 2K 5 g Al G E AL / 16 1E A BR AN s /
TR | Ry e | Ja AR 4%/ kN | AR B fer 2/ kN : FEPE R B (W AS R/ %
i 1 HEAEL mm mm
RC 1E 17 253.5 282.4 1.1 35.2 215.7 6.1 6.5
11 [4] —253.2 —282.4 1.1 —35.6 —177.3 5.0 —5.4
NN 326.7 364.0 1.1 41.9 224.0 5.3 6.8
PCSS
7 [A] —340. 3 —397.4 1.2 —40.7 —219.6 5.4 —6.7
NN 323.1 364. 3 1.1 40. 6 207. 2 5.1 6.3
PCTS
11 14 —341.9 —394.7 1.2 —43.2 —226.3 5.2 —6.9
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Fig. 17 Prestress changing curves of PCSS specimen
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