1. Eigaywynh

O1 PAdpec amo oeciouo, oc unépyeia & urdyela €pya
TOAMITIKOU pnxavikou, gival dueoa ouvOededéveg e Thy
OUUTTEPIPOPA KAl TV doToXid Tou €0dpouC KATd Thv
dovnon. Me Aiyeg e€aipéocic (T1.x. TIc PAdpec amo
tsunamis), To oupTépaopa auto emipePpaiveTal o KAOe
TTaAdid Kal VEO KATAOTPOPIKO OEITHO.

Ma wapadeiypa ........

TTpoowaTor peyalor ociopoi otnv EAAGda kai
aAAou...

Kobe, Japan, M=7.2, 17-01-1995










Kobe 1995
AoToXia UTTOOTUAWHATWY
Ymoveiou Z1aBpou MeTpo
Daikai
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Kobe 1995
AoToxia UTTOOTUAWHATWY
YToyeiou ZTaBpou MeTpod
Daikai

Izmit - Turkey, M=7.2, 17-08-1999
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(a) photo of Chi-Shue Tunnel before Chi-Chi Earthquake. (b) photo of Chi-Shue Tunnel
after Chi-Chi Earthquake, (c) slope failure induced tunnel collapse at Sta. 45k+573 of
Highway No. 8. (d) sketch of damage pattern.

(from Wang et al. 2001)




Longitudinal cracks from "ovalization” of Yuluh tunnel section,
Chi-Chi 1999 earthquake (Schiff and Tang ed's, 2000)




Athens-Greece, M=5.9, 12-09-1999
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Alaska
M=7.9
3-11-2002

Colima-Mexico
M=7.6
21-91 2003
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" pipe dynamically

“pushed to limit of VSM

*Shattered pipe
housing indicates high
velocity impact with
vertical support
member




Aeukada, M=6.4, 14-8-2003
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Aeukada, M= 64 ” 14-8-2003




peucTomoinon |

0 OEIOHOC TOU

Bam - Iran
M=6.6
26-12-2003

30,000 vekpoi




‘ﬁi‘g Satellite image of Arg-e
Bam: the day after
earthquake (2 71 2!2003]
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KYMATA xov EOPAPMOTI'EY . . . .

Kopara Xwpou (P, S)
& Emyaveiac (R, L)

AVTIOEIONIKOC
oXE0IAOHOC UToYEiwv
onpayywv & aywywv ﬁ

2 ciopikn Anokpion Tou Edagouc - «Edayikn Evioxuon»
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+ AVaAuTikéC AUOEIC

+ ToodUvapec ypapHikéC aplOunTikéC avaAUoeIg
+ Mn-ypappikéc apiOunTIkéC avaAUoeig

+ Epappoyn Tou Aoyiopikov SHAKE KAT.
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ANTIZXEIXMIKOY EAETXO0X ITPANON . . . .

ZEIOHIKA doToXia mpavwyv

WVeudooTaTikh avdAuon

2 €IOHIKA aoToxia mpavwv

oAloBaivouoca
pada
mass

Emi@aveia
aoToxiog
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YTmoAoyIolOG HETATOTTIOEWY HE
Thv péBodo Tou
«oA10BdivovTog oTepeoU»

oAicBaivov
oTEPED
emimmedo |
oAioBnong
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ANTIXEIXMIKOY YXEAIAXMOY TOIXOQON ANTIXTHPI=EHX

Toixol BaputnTtag-KpnmddToixol

 Auvapikéc wOnoeIC
Mononobe-Okabe

* YOpoduvapikég
wOnoeic Westergard

* MeTartomiosig pye Thv
péBodo Tou

«0AI0DdivovTog oTepeoU»

pégmn Kata kopudn EMTaxuwesh Qy= kvg
: /

Toixol ye meplopiopévn duvaToTNTA PETAKIVAONG . . . .

- Auvapikéc wlnoeic katd Wood (1973)
- Auvapikéc wBnoeic katd Veletsos & Younan (1996)

+ 2.UYyKplon HE avTIoEIoHIKOUG KavoviopoUug

(a) Base-Excited System (b) Force-Excited System
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