ISCE Proc. 28th JSCE Earthquake Engineering Symposium,2005

1 2 3
1 565-0871 21
E-mail:tokida@civil .eng.osaka-u.ac.jp
2 ( 870-8501 3-1-1)
E-mail:watanabe-takeshi @pref.oita.lg.jp
3 ( 870-0911 12-51)

E-mail:hiraishi @qcon.co.jp

Key Words : Highway Bridge, Active Fault, Active Surface Fault, Displacement, Countermeasures




I



-1




K-Ah
730 °©

4 4 1,000

20 +730 x 1000 27

30

EL.m
a7

4 16200 / (
) 40kmih
6.95%

2AN

PC5 HL A #119m
147 135 1 . J |
- §
5 r SEEE
T L/
g . Kb Sl
FET L% =
240
147 000
4‘)0 114 400 400 31 400 409
Q 23150 30000 31000 29350 450 (450 30500 45
135000
Ad)o 104 900 0 28 900 400
450 19150 28500 28500 27850 4 450 28000 480 A2

13000

18500
18500

'




-3
-1.092 0.529
-1.092 -1.092
-3.000 -3.000
20
-3
7
5
2
60°
202km 15km 289° 2km 15km

135km 127&km 250° 3km 15km

- RERERE
BERLAN2EA4TN X
ERLANLZ2ZATI
I A
(TReE ARR \_/(E%E bhw

1000

BRI EMERE (cmis?)

[=]
[=]

Mw=6.6, X=2[km]

h=0.05

Takahashi et al.(2000),

0.1

EHEM (s)

A78km2
6.6

30

=6.95%

104.90
31.40 28.90

9
Takeheshi e d 9
66
6
2
B
P4 A2
10
17.1%
PC5
114.40



1
07 0005/
€
()
()
()
00025 000375 0005
()
A2 2

1092 1402 1450
A2

@
@
©)
2
() ¢
14
P4
031
P




P4 A2 2
5
b TYPEL
3 TYPE2
@
3 5
5 M G2
0 0
PC 219mm
y 550
550
-8
-9 f=0.10
30 1/9.3rad TYPE-1 TYPE2
4 30
30m
50
-8
Al P4 3 XY Z
Imm
-6
c
-7 CASEl P4 A2
TYPEL
PC P4
-5
P4-G2
-8
0 . y y y y
(rad) m | ® | ®W | W | W
1.0 | 0.364 | 1/28.0 182 114 | 55 | 295 | 464
1.2 | 0.437 | 1/23.3 219 136 | 60 | 354 | 550
2.0 | 0.728 | 1/14.0 364 27 | 91 | 50 | 908
3.0 | 1.02 | 1/9.3 546 341 | 249 | 885 | 1475
-6
CASEl | TYPE-1 | -1.82 -5 -1.82
CASE2 | TYPE-2 | -1.82 -5 -1.82
CASE3 | TYPE-1 | 0.529 -3 -1.092
9 CASE4 | TYPE-2 | 0.529 -3 -1.092




-7 CASE
600
mm
KN (KN m
R R
Gl G2 G3 Gl G2 G3 Gl G2 G3 Gl G2 G3 1 2 3 4 1 2 3 4
0.500| 0.182 | 0.182 | -106 -86 -66 65 86 106 2 -3 -8 3 3 3 7140 6631
.000] 0.364 | 0.364 | -212| -172 | -132 30 172 213 4 -7 -17 7 7 7 4280 3261
.500 | 0.546 | 0.546 | -317 | -257 | -197 95 257 318 4 -12 =27 2 12 1 2042 9600
.000 | 0.728 | 0.728 | -418 | -340 | -263 60 340 420 -2 -22 -42 2 22 2 2584 4887
2500] 0910 0910 -515| -420 | -325 321 420 518 -13 -38 -62 8 38 38 47540 8729
2.553 | 0.929
2.571 | 0.936
2.850 | 1.037
2.990 | 1.088
3.000 | 1.092 34971
3.086 2
321 6
3.22. 7
3.26. .18
3.297 .200
3.363 | 1.224
3500 | 1.274 38774
3614 1315
3.631 .322
3.805 | 1.385
3.813| 1.388
3.818 390
3.844 399
4.000 | 1.456 46547
4.095| 1.491
4.198 | 1528
4.205| 1531
4.207 | 1531
4.296 564
4.343 581
4.375] 1593
4.416 | 1.607
4.500 | 1.638 55774
| 4564 | 1.661
4798 | 1.746
4.860 | 1.769
4,900 | 1.784
5.000 | 1.820 66120
——a——P4-G1 —O——A2-G1
10 -7 -10
- - @- - P4-G2 - = 0- - A2-G2
30m CASEl M4 Gl A2 G3 1500 —
— -A— -P4-G3 — -A— -A2-G3
‘e 1000 |
CASE2 P4 A2 <
500 |
0
CASEL 638mm CASE2 671mm
CASE -500
1450mm
-1000 }
X
P4 -7 P4 1 -1500
0.0 1.0 2.0 3.0 4.0 5.0
A2 7 A2 4 1
P4 (m
q -10
CASE1
5
30m CASE3 P4 A2
CASH4 P4
P4 30
A2
e
A2 3m



CASEL

CASE2

CASE3

A2

A2

A2
A2
A2
6.95%
V=40kmh 9.0%
1
2
CASE
A2
8
11
CASEL A2
01
CASE2
™0
2
CASE
10
CASEL A2
8 3 CASE CASEL

-11 CASE1
-8
12
42,600m3 42,600m3 89,200m3
§,430m2 6,430m2 11,300m2
1,240m2 1,240m2 2,330m2
CASE2
340 CAS=3 530m
CASEL CAS=2 CASEL SV

CASE3 CAsEL 9



2
S))

D)

5

6)

N

8)

12

1/25,000

2002.8
11

99-109 2004.12

NO,752/1-66,63-77 2004.1

2003

2-7

2000.3

,2000

20

2002.3

, 200233 2001
9) Takahashi, T., Kobayashi, S., Fukushima, Y., Zhao, J.X.,
Nakamura, H. and Somerville, P.G.:A special attenuation

model for Japan using strong motion data base, Proc. 6%
Int. Conf. on Seismic Zonation, 6p. (CD-ROM)

2 10)

53 2002.11

11)

pp.143-148  2000.11

()

COUNTERMEASURES FOR A HIGHWAY BRIDGE

AGAINST AN ACTIVE SURFACE FAULT DISPLACEMENT

Ken-ichi TOKIDA, Takeshi WATANABE and Hiromitsu HIRAISHI
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(2005.3.15

Because the influence of displacement induced by an active fault, especially an active surface fault on
highway bridges has not been clarified, the countermeasures against the displacement by an active surface
fault have not been applied in earnest in Japan. However, the investigation results on active faults have
been open to the public in recent years in Japan. The construction projects will be not a little related to
active faults in the near future. Therefore, it is very important to establish the practical procedures on
countermeasures for highway bridges against the displacement by active faults.

In this study, the practical procedures are proposed based on the actual plan for a newly-constructed
highway bridge at Beppu City in Oita Prefecture which is the first project considering the effects of an

active fault in real earnest in Japan.
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