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1. Background
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1. Background
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2.SCSBs subjected to far field/mear fault ground motions

Velocity (cm/s)

200
150
100

-

] 3
“ L
i One-sided pulse =
c
@
- £
@
o Ny s}
L
i Forward-directivity (F-D) effect g'
I 1 1 1

1
0 10 20 30 40 50

-L 20 .|

(b)

20 -l 30
-
1 I [ i i
\ H M /
\ /
\ /
S8 Pe

11900

300
200 -
100 Z
Permanent offset
0 Fling-step
Fling-step (F-S) effect
-100 T T T T T T T T 1
0 10 20 30 40 50
Time (s)

1800

Earthquake event: 1979
Imperial Valley

Station

Original
PGA

Input
duration

. (D El Centro
1\f]ealrt_ Pulse Fling-Step 47 0.34¢g 45s
au
record | Forward- @ El Centro
ground directivity #5 0.35¢ >0s
motion .
No pulse record 3 Chihuahua 0.27¢g 60s

Far-field ground motion

@ Calexico-E

0.28¢g

45s

7000
(@) () (©)
- * 1 z F L o
I D 72 G [ 2 |
89 A5/,
S8 Steel jacket —. S8
Sjr Shear keys Sj? Shear keys
56 S6
= =3 =
s5 |8 R s
=3 (=2 =3
sS4 sS4
1800—~ 3 g 1800—~ wll= 1800—= =
82 s
_ e
=3 =
g | si g 1Bl
T N .
Bridge 1 Bridge 2 Bridge 3
(93 ) I

A

Lietal.

(2 0=z

[4a

2)

Time (sec)

Ace. (mm/s?)
o
B

Acc. (mm/s?)

(G; ] @
_ loq % o034
é’ 0.5 E 00+ v
g 0.5
£ oo 2 Acceleration
g 05 -1.0 T T T T T . .
2 Acceleration 0 5 10 15 20 25 30 35 40
1o T T T T T T ; ) 2004
5 10 15 20 25 k 35 405 1004
= 150 E .
24 w0 R 4
g 0 5 -100 ‘
= 2 = 00 ¥ Velocity
g =07 / T T T T T T T 1
-100 Velocity 0 5 10 15 20 25 30 35 40
-150 T T T T T T T | ?ggg 3
0 s 10 15 20 25 3 35 40 = E
10007 £ 1000
E 5004 2 5004
g % 0]
— PR A -0 Displacement
i A -500 -1000 T T T T T T . 1
V4 i Displacement 0 ] 10 15 20 25 30 35 0
4 -1000 T T T T T T T 1
0 5 10 15 20 25 35 40 Time (s)

T
0 5

5 10 15 20 25 30 35

Vel. (mm/s)

45 50

Vel. (mm/s)
°

T
10

T T T
15 20 25

1.0 1 @
@ "7
0.5
0.0
] S 05 .
0.5 Acceleration
g : -1.0
Acceleration T T
T T
400 4
500 ]
0 5 -400 4
-500 o -800 Velocity
» Velocity T T T T T
T T T

1
35 40

0 5

T T T T T T
0 5 10 15 20 25 30 35

Dis. (mm)

T
45 50

B
s
s
8

Dis. (mm) |

10

15 20 25

T 1
35 40

T T T T T T T
0 H 10 15 20 25 30 35

Time (sec)

T T 1 0 5
45 50 55

10

15 20 25

Time (sec)

200
200
~ o
0 o
-200
200 .
Displacement -400 4 . | . i . - Dlsplacelmem
T

1
s 40




Deck Displacement (mm)
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Influence of permanent
ground displacement
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Influence of pulse period
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3. SCSBs subjected to across-fault ground motions
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3. SCSBs subjected to across-fault ground motions
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3. SCSBs subjected to across-fault ground

motions

Effect of fault crossing locations
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* Conventional segmental piers still suffer from

local damage.

Strategy

Use duct adaptors to increase controllable

sliding capacity.

Introduce a curved interface to provide
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Design Objectives

® Design objective 1: Sliding initiation
All sliding-dominant joints should initiate sliding before the

column reaches its lateral capacity.

® Design objective 2: Stable sliding development
All sliding-dominant joints should develop stable sliding

responses before the ultimate state.

® Design objective 3: Tendon safety

The post-tensioning tendons should remain elastic at the
ultimate state.

® Design objective 4: Self-centering capacity

The geometry-induced restoring force should overcome the

residual friction during unloading.
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3. SCSBs subjected to across-fault ground motions

(Strike-slip)

® Fault location
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3. SCSBs subjected to across-fault ground motions (Dip-

slip)

® Fault location

® Internal energy ® Sliding
(whole bridge) displacement
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4. Conclusions

I. Systematical studies have been carried out in this area, previous studies mainly
focused on the cyclic performance of a single column, relative less studies were
carried out on the seismic performance of SCSBs;

2. Compared to MCSBs, SCSBs generally show better performance, irrespective of
different ground motion types;

3. Innovative joints can further improve the seismic performance of SCSBs.
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