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Abstract:In order to fully use the seismic bearing capacity of sliding piers to improve the seismic per-
formance of continuous bridges, the acceleration activating locking dowel was developed and installed be-
tween the piers and beams. To investigate the principal influencing factors on the damping effect of the loc-
king dowel and optimize the damping performance of the locking dowel, taking a seven-span continuous
bridge as an example, five test parameters including acceleration activating thresholds, locking clearance,
pier height, site condition, and connection stiffness were studied. On the basis of the principle of the or-
thogonal experiment design, five levels for each factor and twenty-five text schemes were considered. The
primary and secondary influencing factors on damping effect were obtained by the extreme difference analy-

sis. Furthermore, the influences of the activating threshold range and connection stiffness on damping
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effect were analyzed. The investigation results indicate that the acceleration of the pier top and the natural vibration

period of the pier are closely related, and the acceleration activating thresholds can be determined from the natural vi-

bration period of the pier. Moreover, the damping effect of the device is significantly influenced by the connection stiff-

ness. When the connection stiffness increases, the damping effect is improved.

Key words: continuous bridge; orthogonal experimental design; extreme difference analysis; locking

dowel; damping devices;numerical simulation
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Fig. 3 The force-displacement
relation of locking dowel

filf 45 Ao R Y BE ke BELJE g AR AL LR e
9 R /N 5 il 8 o A P AR R B e A R S
ey R s 53 30 Ry BB 2 258 A S SRS g 22 A 1
[t

—lne my; e My,
= " c=2&. |k .
: 7t 4 (In e)? ‘ ¢ <mbi +’”pi)

3
e NEERBHE W c HHE R e i %
W E

2 PIRHBERNRZWE RSN

2.1 tEER

KB T LCBE A BT A SCES A B B R M 62,5
m+5X96 m+62.5 m LEEEIESLPHFHET. W
Bl 4 froR, ERRE R 36 300 L MR Im 2 20 m,

WIS WEI R + B W
Btk [l e 3
1# 28 3# 4% b# 6# T# 8%
62.5m 96 m 9% m 96 m 96 m 62.5m

A4 EXBESEZHTAHA

Fig. 4 Calculation diagram of large-span continuous bridge
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Tab.1 The seismic wave on the four class site
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1 -2 QIAnANSN 0.1350 2.962 7
I-3 SUPERSTITION MOUNTAIN_45 0.110 3 3.6253
"""""""" 11U ELCENTRO T 003485 1,147 9
1 -2 TANGShANEW 0.058 5 6.8421
-3 TAR_TARZANA_90_nor 1.779 0 0.224 8
"""""" m1  LANZHOUZ  0.1731 2.3114
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II-3 CPC_TOPANGA CANYON_16_nor  0.3885 1.029 6

V-1 TIANJINSN 0.148 7 2.690 2
\ V-2 TRI_TREASURE ISLAND_90 0.158 9 2.516 8
V-3 SHANGHAI—RENGONGBO 0.1277 3.1324
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Tab. 2 Factors of the orthogonal table and their levels
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Tab.3 Results based on orthogonal experiment

i LES W
T A/mes7?) B/107°m C/m D E/(kNem!) /%
1 0.1 4.0 15 1 1X10° —7.09
2 0.1 5.0 20 1 1X108 53.96
3 0.1 7.5 25 I 1X107 62.86
4 0.1 9.0 30 N 1X108 18. 60
5 0.1 10.0 35 1 1Xx10° 23.68
6 0.3 4.0 20 I 1X108 63.69
7 0.3 5.0 25 I\ 1X10? 56. 85
8 0.3 7.5 30 1 1X10° 28.09
9 0.3 9.0 35 1 1Xx106 53. 20
10 0.3 10.0 15 Il 1x107 32.45
11 0.6 4.0 25 1 1X108 54.48
12 0.6 5.0 30 1 1X107 61. 66
13 0.6 7.5 351 1X108 22. 60
14 0.6 9.0 15 1X10° 33.37
15 0.6 10.0 20 1X10° 27.76
16 1.0 4.0 30 1 1X10° 43. 64
17 1.0 5.0 35 0 1X10° 9.66
18 1.0 7.5 15 v 1X108 0.00
19 1.0 9.0 20 I 1X107 26.26
20 1.0 10.0 25 1 1X108 20. 81
21 1.5 4.0 35 I\ 1X107 —0.18
22 1.5 5.0 15 1 1X108 0. 00
23 1.5 7.5 20 1 1X10? 9.24
24 1.5 9.0 25 1 1X10° 8.55
25 1.5 10.0 30 I 1X108 39. 34
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Tab.4 Extreme different analysis of seismic ration
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Fig.5 The influence of pier height on the extreme acceleration
value of pier top (pier section size unchanged)
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Fig. 7 Relation curves between seismic ration
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