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Investigation route - Day I (Feb 8)

A Milun Fault

Milun Faalt.
" FID El
FAULT 1D 35-MLN.
FALILT_ABR MLN
o FAULT TYPE W—3A
2 COUNTRY  JEdefi§
e s i ansene i

Source : intermef news ot i 3 | PatenType  M— AT
= ’ = - 4 i "% 7TED
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! HETE € L
. i - ~ Fault_Mo_3 28
gl g s o o 3] =1 - - v ! ¥ Updale 20095 125
. Destination 2 : HualienéBridge ’ PAAT e R

FID 5
FAULT D a7m
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COUNTRY  JEMNE
gbsenve I
PattenType W HNER

ien Bridge

BR
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Fault_to_3 27

Updsta 20004 125
FALILT_PAME SHIABNE

NAR/Lab

Investigation route - Day 11 along Mk Crseks
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L] wadE 121.5787, 24,0073

oA _ Faylt Incatidn is from CENTRAI GEOI OGICAI SIIRVEY
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Nearby Strong-Motion Stations

PGA(gal)
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Co-seismic Displacement Estimated by GPS NAR abs
excerpted from 20180206 77 # e5 4 4 & #7 25 by CENTRAL GEOLOGICAL SURVEY
B ——l vertical displacement ‘
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Horizonal displacement ‘
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Qixingtan Bridge

NAR!2bs

%, Eﬁ%ﬁﬁim%ﬁﬁz_%ﬁwﬁﬁtﬁfﬂﬂ?ﬁﬁ ﬁ&ﬁiﬁ%ﬁ
N 71040 R - BREAR1S/A R SRR IR - FY 10087 H
™ 22HBAT - 1024E10H25 H5E THRE - BiF24E3fEA -

Completed in 2013

Configuration of Qixingtan
| Bridge

Specially designed support

... 1400

Horizontal : Movable v
Vertical : adjustable

Pot bearin

Klvert

Will not be affected by the differential displacements between substructure
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\ab tent Jckfill/

Qixingtan Bridge NAR!:bs

E: €Xpa
|| joint
{fapproach
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L

75 2018/02/08.%
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NAR!2bs

Qixingtan Bridge

.

Qixingtan Bridge NAR!:bs

"

Land slide Ib

P2 pier
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L? pproach

&) 5
Stop point 4

7018(02/08

Stop point 5
L

A2 expansion joint

2018/02/08
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| approach
| B/
o
Stop point 6

.

2018/02/08
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subsidence of A2
abutment backfill
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Damage of transverse seismic COHiSiQ)_Z__L_.-
stopper -
N

Damage of transverse
seismic stopper

Qixingtan Bridge (P1) NARLabs
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Qixingtan Bridge (P2) NARiabs

P2 rigigheonnection
No damage at ali
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NAR!2bs

Hualien Bridge .
From CECI

: 12@40=480 .25 15
! Northbound route (2"? generation bridge)I I

P4 P6 P7 P8 P9 P10 P11 P12P13A2

A1 P1 P2 P3

Southbound route (-"1 generatin bridge) |

m 2" generation Year 2002 » width 10.7~20.06m

E 12@40=480
@ , 12515

I I
i I I
P10 P11 P12P13A2

EEREEEREREEEEIL

Year 1968, width 8.1~11.45m
13@40=520
[ [

15t generation
1

L 1 1 1 1 1 1 1 |
I | | | | | | | | ] ] |
P8 P9 P10 P11 P

EEEERREEREEEE

|
|
1

Hualien Bridge NARLabs

L B e T T T g e L 1 BTy

.T& J.SEIS!’I'IIC retglqﬁﬁ

Seismig re:roﬂ i
teel plate jacketlng | —by steel pla
End ext} i ] ;acketmgwt. etroflt
oundation 5 | |} = o “—7 of caisson [~
. B ) foundatlon {ES’HN 2]
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Hualien Bridge

NAR!2bs

2018/02/08 16:00

Al abuﬁhent

[T

It generation
“~(southbound)

Hualien Bridge

NAR!Labs

2018/02/08 16:15
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. - NAR/Labs
Hualien Bridge

| 4 -]

- P9 </ " o
P

9nd oeneration bridge
(northbound)
B
o N
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Hualien Bridge NAR!2bs
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Hualien Bridge (P9) NARLzbs

2" generation 7
bridge /

Hualien Bridge (P12) NARiabs”
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Hualien Bridge

(P12)

NAR!2bs

15 generation damage
of RC stopper
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Hualien Bridge (P10) NARLabs

Demege on the |
m@mﬁ‘d&?g
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Hualien Bridge (P11)

Crack on the
cap beam

st generation

NAR!2bs

Hualien Bridge (P12)

NAR!abs
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Hualien Bridge (P13) NAR!:b:

along Meilun River

Investigation route - Day Il

— T DN

— W S

e e T S
()

& iy % 4 = a1 | —_——

i
w:adE 121.5787, 24,0073
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Hualien City NO.3 Bridge

RLlabs

A%

Hualien City NO.3 Bridge
R
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‘Hualien City NO.3 Bridge

130



Hualien City NO.3 Bridge
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Shangzhi Bridge
- Completed in 2001
PCI bridge Simp!y supported bridges

T

=% ==/
: Bl .

-r-g-a:&nﬂx..{:‘

Shangzhi Bridge
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Shangzhi Bridge
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1999 F£ T+ HEhZE&KE NAR!abs

8H17H Kocaeli i //BEM=74

. 400 PGA = 3083 cmisec? = =
T 200 <L, == Shear keys
g o . L T g ’
& 200 - - G il
<§: it Acceleration L ...' = i :
600 7 \ - |
-
n
- PGV = 80.53 emisec
8
s 50 /fﬁ i
£ |
3]
L
@ V JQCI’
= g — — — — s b‘
00
PGD = 202.56 cm
£ W0
1]
= 100
E
a Displacement
1} 10 20 30 40 £0 80
Tt sy Fault Rupture |

45 & Ulusay. R.. Aydan, O.. Hamada, M. (2002)
Pamuk, A., Kalkanb, E., Linga, H.l. (2005)

1999 ErEHHEMmERLHR M

11H12H DuzcelthE /iREM=7.2
THHBESZES ( Bolu Viaduct )

1n
-
L -
[
[
1

|
= [z 0 0 0=
— T
e T e T e
(@f;;ﬁ!# Resursey 10 Determing relaihe pler movement.

Chack for pilsdsundsson damags

##% H Ghasemi, H. (2004). Bolu Viaduct:
Damage Assessment and Retrofit Strategy

v SO ZEREY R
v BEL40 m
v BT & EBcscEHEIZEE ( Energy Dissipation Unit - EDU )
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. . . NAR!Lab
Observations and Discussions

O Bridges crossing active faults may be subjected to large
differential displacements between adjacent piers and/or abutments
due to surface faulting. Therefore, it is important to provide the
sufficient displacement capacity.

O For the simply supported bridge with support of neoprene pad,
simple spans can tolerate large relative movements, so most of the
damage occurs at the expansion joint or hinge connection at the
deck, dislocation of the neoprene pad, and the crack of the seismic
stopper. However, it is difficult to ensure that the spans do not
become unseated, especially for the longitudinal direction.

O For a continuous bridge with superstructures mtegrated with
substructures will reduce the probability of total collapse. However,
the substructure has to accommodate the amount of relative
displacement across a fault.

’ : " NAR!.
Observations and Discussions

Simply supported bridges ‘

* can tolerate large relative movements, easy for retrofit and
replacement
» difficult to ensure that the spans do not become unseated

continuous superstructures ‘

 can reduce the risk of collapse
* Superstructure may have a large displacement demand

continuous superstructures that are
integral with their substructures

» can reduce the probability of total collapse
« the substructure has to suffer large displacement demand
due relative displacement across a fault.

137




. . . NAR
Observations and Discussions

O Key points: sufficient displacement capacity
O Which component to accommodate the displacement demand?

Continuous bridge with bearings that can accommodate relatively
large displacements

O (FPS, elastomeric bearings, equipped with energy dissipation
devices...)

O sufficient support length

O Unseating Prevention Devices

O adding extra confinement in the plastic hinge zones of the
substructure to provide the maximum displacement capacity.
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A i JE i FEFS 5 FFES =3 FEES
BRARIE EBig BEE EE =i == Enlg Bilg Enlg
P3fETH

ok 11.91 7.37 318.23 12.64 2361 6.12 416.69 10.67
{11 % (cm)
PAFETH
11.09 7.04 374.73 12.16 29.05 6.13 523.01 10.00
{1F% (cm)
P3fETH
S 345.16 525 349 517
) 373 81 148 475
PAFL]
R 187.41 534 218 509 220 491 152 .68
i fE(gal)
i
PICHIYT] 4.0 3.259 5.84 3.46 426 2.92 5.66 337
(MN)
3 e
ot fmiij B 33 3222 5.51 3.49 241 2.98 5.89 336
PR
: 13.75 0.002 153.26 0.003 24.60 0.002 192.21 0.002
FHFE(MN-m)
PAREE
: 13.88 0.012 153.03 1.050 : ; : ;
SIS ) 27.92 0.83 191.36 122
PIFEIE
L 4.45 211 162.69* 4.89 10.28 1.57 213.39* 3.83
R
PAFEIE
: 4.03 1.93 192.02* 456 13.05 1.54 270.37* 3.47
iR
ét?kﬁéjﬁk NAR
O Rm =20V AM

v RS BET AR, SN R R — R R
2 B SR g, WA STy, AR R T
SEAHRE, AH Al AR TE N S

v WAE SRR, SOURIRRVERESE. . AR g 5 E)
Jr ). A S BT EER, DAY £ R Ak B v bR B e
RARB RGBS TT B2 2%

145




