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Study on the effectiveness of longitudinal barrier-type unseating
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Abstract: In order to prevent unseating during earthquakes, both domestic and foreign seismic codes for bridges require the use of
unseating prevention devices. However, research on the effectiveness of these devices is limited. This article focuses on a bridge us-
ing a longitudinal barrier-type unseating prevention beam device, examining the limitations and effectiveness of such devices in pre-
venting unseating. First, the working principle of the longitudinal barrier-type unseating prevention device is introduced. On this ba-
sis, a five-span simply supported beam bridge is studied, considering the nonlinear mechanical behavior of concrete blocks as a typi-
cal longitudinal barrier-type unseating prevention device. The study analyzes and compares the effects of block device strength,
clearance, and the installation of rubber pads on the limiting and unseating prevention capabilities of the device. Research has
shown that the effectiveness of the devices is closely related to its strength , initial clearance, and the intensity of seismic motion.
Proper device strength and initial clearance can help reduce collision forces and frequencies, lower the risk of beam unseating, and
control bridge pier damage within an ideal range. Furthermore, placing buffer rubber pads at the contact surfaces between the un-

seating prevention device and the substructure can effectively reduce pounding forces and minimize pier damage.

Keywords: bridge engineering; longitudinal barrier-type; girder unseating prevention; pounding

MR R A AR RAVE PR AR TR, R, DU R i b B A TR EUR
HARG N 2B P R v, Y RS S BRI R A ] — i B A R BUE S T
NS AR 22 R I AR I S e, HL S — M B T A2 SR AR A T, RIS A e e S e 4 fih g
TCE ARG 2 6] 7R S WG R R IR e REAR LAY R ORI SRR T O K R A R R

Y5 B #3: 2023-02-22; 1&1T H #i: 2023-04-28
HEWMB: MK HRF 224 TSI H (51838010) ; K H 1T 22 i iz i B 47 & 1R % Bh i H (2021-01)



322

& @ L

1 FUR

i 5 38 &

=

5

[ 0 AR P U = €220 EP O IV A ol e . 7 U
F o BIANAE 2008 45 501 M AR 2021 4 1 1Y £ R
o, RN R BN 1 R E LA R R AT SR IR
LM R EE T ENEREEY SRR
Bk o A, A R AR O A

Sk B 1k 7R v Y 95 B IR 1D AT R RE R
B R M R R B TR Bk . BLA Gl B TR
PACE ER R ERICE MR E S, PR
AN BB A A PR A O A R B T L A Y 5
B AE B 7 R R AR R R R B By 9 TR Y
PEF o B0 () PR AV 2% B A0 35 P R R A7 25 3% B2 AT
REL$4 75 By V% % 2% 5 AN B JE B Ao e ' 26 . Hoh iR
BEL A7 25 07 FH AR X 02, 4% 1 2 X b R IR 4
MV 7 RO AT T RS A5 R R
4R B 4% B EL A AR G 0 BR A R0 B v R s S H
BORFEA RN, A e B & AR RE T ok
S ¥ AN FH 330 AN (E 398 i T 2 b 52 i A 2 4
W 5 BEL & PR A 258 A7 AR 30 KR e s A A8 T K i 4
XA 2% R IE FF R R TR NS AR R . M
ZF L DARBE P R B o 40 3R i B3 2L B v
e AR 3 TR A e TR R iE L 7R RN A
A RAF RN RS A Sy BELES R B v G e L B

xb2

RIPS S )0z B TR M ) B 3% 32 I 22 E N T
BEL 49 789 P4 P s ) BR A2 70 B 7% 2% 09 250 R 3 AT T
UM 2R TR A Y A AT A R N
SO 2%, HL R A AN v R ROR H A AT OEIE
AL AR PN 1) BEL$ 78 B % % 2 5 118 R A7 g E
FEXT G, FE RGN 1) BH P4 Y By v T2 2% 8 1) RS2 RN B 7%
BRI . FEWFSE T, B IR BE P X — g Rl
BEL$4 750 B 7% 2 266 B AR Gk 00 24 AT oy S L R 4k
oy 1l 48 R4, 53 BT FLAE A (] b 752 3 5 B2 R | R A
;7% ZEACR , IF B CHe B T R e BE L TRD B L
N5 AR R T 7 T AR R B R A
AL
1 QHENNEETHERSHS
i

1.1 TiEHEIE

2 1 BEL 4 280 [ % G 2 o T AR A A Y il
R ARSI 0 A2 36 25 T R A A BIR T S50 AR A7
B, W7 (kv 52, TAR IS BN & 1 7R o Al 78 22 i
LR S R S £ o R R TR E o SN | Mo
H A

[T — — T I
T = <>L‘-—] [ — ,L_] o T -
AT S e

' <,’T;;2 ! ‘,l‘xp3
[P ] [P ] L» ] 2 ;

PT BHAPS BB 7 SR AT s
Fig.1 Working principle of longitudinal blocking restrainer
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Fig. 2 Reinforcement of shear key
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Fig.3 Stress mechanism of shear key
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Tab.2 Basic parameters of the ground motions
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Fig. 12 Effect of initial clearance on seismic response of bridge
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Fig. 14 Contace element considering cushion rubber pad
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