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Seismic Performance of Grouted Sleeve Fabricated RC Pier under

Compression—bending—shearing—torsion Load
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Abstract: With the rapid development of urban transportation, its construction requirements are increasingly
high, urban bridges are mainly ramp bridges, ramps and other non-regular bridges. In order to obtain the damage
mechanism and hysteresis characteristics of the fabricated pier under the combined seismic action of compression—

bending— shearing—torsion, the quasi—static test for three types of bridge piers including prefabricated piers with
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grouting sleeves (GS) , prefabricated piers with grouting sleeve and concrete—filled steel tube (GSS) and cast—in—
place reinforced concrete (RC) pier subjected to combined loads was carried out. Combining the shearing—torsion
correlation curve in the existing code for design of concrete structures, the shearing and torsion load capacity of the
fabricated pier under the combined load was analyzed and compared with the test results. The results show that the
GS specimen and RC specimen are dominated by compression bending and torsion damage, while the GSS specimen
with inserted steel tube shear keys undergo plastic hinge uplift and exhibit shear torsion damage. GS and RC speci-
mens have better bending energy dissipation capacity , while GSS specimen with the steel tube shear key has a larger
bending capacity. The assembled pier joints resulted in weaker integrity, and the torsional load capacity of the GS
and GSS specimens were less than that of the RC specimen. The shear torsion correlation of each specimen under
combined load is close to the quarter—circle theoretical curve in the specification. The research results can provide a

reference for the seismic performance analysis of fabricated piers with grouting sleeves under the combined action of

compression—bending—shearing—torsion.

Key words: bridge engineering; fabricated bridge piers; grouting sleeve connection; quasi—static test; press—

bending; shearing and torsion ;load capacity ; ductility
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Tab.1 Design parameters of specimens

Zgg A zz’f i gz’?j WL HA5H
RC 8C12 1.44 $6@50 0.45 0.1 1:2
GS 8C12 1.44 $6@50 0.45 0.1 1:2
GSS 8C12 1.44 $6@50 0.45 0.1 1:2
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Fig.1 Dimension of the test specimens (unit: mm)
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Tab. 2 Material properties of reinforcement

H A& /mm Jef 3 S5 /M Pa PeBREEE/MPa SEMR/%
6 318 409 21
10 411 545 23
12 422 558 26
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Fig.5 Strain gauge and displacement gauge layout
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Tab.3 Calculation results of characteristic points of shear—

displacement curve
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4|
P, /kN A /mm P /N A /mm B
RC 69.80 16.73 80.23 58.76 3.51
GS 60.03 12.95 70.29 65.53 5.09
GSS 87.36 19.52 102.37 61.15 3.13
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Tab.4 Calculation results of characteristic points of

torque—displacement curve
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(kN-m)  ffi6/rad T /(kN-m) ffi6/ad Hlu
RC 12.34 3.37 13.35 1558  4.63
GS 10.76 4.46 12.66 20.52 4.67
GSS 12.66 3.20 13.14 6.72 2.10
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Fol P PR S ORI
(kN+m ) {/(kN-m )
EEIUSTIRES 80.23 12.84 13.35
GS 70.29 11.66 12.66
GSS 102.37 12.13 13.14
IR ARES — 15.52 —

4l gy a1 115.8 — —

AR LT wT 0, TR 25 BT 2 A AR TR BRI A
THTFG P BT B A S AT 14 18, Kk 6
MIHT T TR B AR, AT LA 2 G e 14
Fs BAAR PSS STHUREC KRR 14, TV
O3 3 A TR B R BT AR &R, T F Y, 533
R AR R A RS A A DR AR 28 0 Rl B A M

LB R, AT LA Y, 2 e 52 5 i R
BB OCSE R W LTS A 1/4 B BEIE 2R 1K
B B A BT Y R B AT AR B e T e (E
Horp GSHPF SR BT R /]

A4 EMEIaRE MR X R
Fig.14 Correlation between shear and torsional load capacity of

test specimens
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