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AAAnAeTTidpaon PRypatog—ETi@avelakng OspeAiwong :
NMpooopoiwon otn Néa EpyaocTnpiaki EykardoTaon Tou
EMI
Fault Rupture—Foundation Interaction : Physical Modeling at the
New Experimental Facility of NTUA

lwdvvng ANAZTAZIOMOYAOZ' Tdkng TEQPFAPAKOZ? BaciAng APOZOZ3,
kai Mwpyog FT'KAZETAZ*

MEPIAHWH : Avtikeigevo Tng epyaciag eival n meipapaTiky digpelvnon Tng diddoong
KAVOVIKAG CEIoUIKAG d1dppning dlauécou eda@IKoU OoXNMUATIOPoU, Kal n aAAnAeTTidpacr Tng
Me TTAGKa emmipavelakng Bepediwong. To €da@ikd SOKiUio TTPOETOINAOTNKE HME XPAON TNG
Zuokeung EAeyxopevng Aidotpwong Appou evidg tou KiBwrtiou [Mpooopoiwong 1ng
TekToviKAG Aidppnéng Tou EpyaoTtnpiou. ZTnv ouvéxela TOTTOBETABNKE TO OPOIWPA TG
em@avelakng Beuediwong : TTAAKa aAoupiviou TTAGToug 25 cm. AkoAouBwg, emmBAABNKe
oTadIakd n heTATOTTION OTNV BACN Tou £da@ikou Sokipiou utrd ywviav 45°, ye TeAIKA PEYIOTN
perarémon 0.1H (6mou H 1o BdBog Tng €dagikng oTpwong). Kataypdenke : (a) n diddoon
™G diIdppnéng dlauéoou Tou €da@ikoU SoKIPiou oTo €AelBepo TTedio (xwpic dnAadh Tnv
emppon Tng BepeAiwang), kai (B) n emppon TG UTTapéng Tng BeueAiwang atnv diddoon TNG
d1dpnéng otnv emi@aveia. ApXIKA TTapartnendnke ekTpoTr TG dlappRéews, N otroia duwg
oTnv ouvéxela avadubnke oTo apioTepd AKpo TnG Bepediwong. H TeAeutaia utréoTn
avaofkwpa (atmwAgia oTAPIENG) OTo apioTEPO TNG AKpPo Kal oTpoer. Me Tnv aug¢non Tng
EMRAAAOPEVNG HETATOTTIONG, TTAPATNPMABNKE avaoKwa Kai aTo Oe€I6 AKpo Tou BepeAiou.

ABSTRACT : This investigates normal fault rupture propagation through soil and its
interaction with a slab foundation. A 1-g experiment is conducted using the newly developed
Fault Rupture Box of NTUA. After preparing the sand specimen, the foundation model (an
aluminum slab of 25cm x 25cm) is placed on the surface. Finally, the fault displacement is
gradually applied at the base of the model at an angle of 45°, up to a value of approximately
0.1H (where H the thickness of the soil specimen). The paper discusses : (a) the propagation
of the fault rupture through the soil under free-field conditions — without the foundation slab,
and (b) the interaction of the foundation with the outcropping fault rupture. For small imposed
fault offset, the rupture is observed to divert due to the presence of the foundation.
Eventually, it emerges at the left part of the foundation, leading to substantial loss of support
and rotation. Further increase of the imposed offset leads to uplifting at the opposite side of
the foundation, as well.
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EIZArQrH

H didppnén evog oelopikoU priyuatog TTPOKOAEi OUo €idn €da@IkAG METaKIivNONng : MOVIUN
OlOVEI OTATIKA TEKTOVIKA WETATOTTION OTO PryMa, Kal OUVAMIKN TAAGVTWON MOKPI&G ot auTo
[Ambraseys & Jackson, 1984; Jackson, 2001]. To deUTepo €id0G €ival ATTOTEAETUA KUUGTWY
Ta oTroia dnuioupyouvTal dladoXIKwG atrd KABe "onueio” Tou pAyuaTog PoAIG oAIoBAoEl Kal
O100idovTal o€ PEYAAEG ATTOOTACEIS. Ta KUMATO QUTA €TTNEEACOUV TTAVTA TNV ETTIQAVEIA TOU
€0AQOUG, Kal €ival ETTOPEVWG TTPWTAPXIKAG ONUACIag yia TNV KATATTOVNON TWV KATOOKEUWV.
AVTIBETWG, N MOVIUN TEKTOVIKA WETAKIVNON €TTNEEAEl TNV ETTIPAVEIA TOU £0APOUG UOVOV OE
MEPIKES TTEQITTITWOEIG — OTAV N d1Idppngn avaduBbei otn em@daveia. O KATAOTPOPIKOI OEICHOI
Tou 1999 otnv Toupkia kai Tnv TaiBdv (Nikoundeia, Dizce, kai Chi-Chi), TTpoocg@épovTag
TTOAUGPIBUA TTEPIOTATIKA KATAOTPOPIKWY ETTITITWOEWY ETMIPAVEIOKNG didppnéng (HeydAou
MeyEBOUG), E0TpEWav TO EVOIAPEPOV TNG ETTICTNMOVIKAG KOIVOTNTAG €K VEOU OTO BEUQ.

MpooBAétToviag oTnv Trelpapatiky OlEPEUVNON TOU @AIVOUEVOU auToU, MEAETABNKE Kai
KATOOKEUAoTNKE o0T0 Epyactipio Edagounxavikig EMI Treipapariky didraén yia tnv
TIpocopoiwon TnNg di1ddoong oeIodIKAG O1dppnéns Olapécou Tou €3AGQPOUG Kal TNV
OAANAETTIOPAON TNG HE KATOOKEUEG. 21N €pYOO0ia auTh TTAPOUCIAZETAI N VEQ QUTH TTEIPOUATIK
O14Tagn, KabBwg Kal TO TTPWTO TTPAYUATOTTOINBEY TTEipapa.

NMEIPAMATIKH AIATA=H NPOZOMOIQzHZ ZEIZMIKHZ AIAPPH=HZ

H meipapaTtikn didragn (Zxnua 1) amoreAeital atmd : (a) TO KIBWTIO €VTOG TOU OTTOIOU YivETaI N
O1doTpwon Tou e£da@ikoU dokiyiou, (B) Tov unxaviopd emIPBOAAG TNG MPETOKIVAONG, Kal
(y) To oloTtnua eAéyxou kal oUAAoyNnG dedopévwy. To KIBwTio éxel uAkog 2.60 m, Uwog
1.10 m uyog, kai TAGTog 0.90 m. AtroTeAeital atrd dUO TUAPATA, éva OTABEPO Kal éva KIVNTO,
oto otmroio Kai emBAAeETaAI N PETATOTTION. AVOAUTIKOTEPN TTEQIYPAPR TNG TTEIPAMATIKAG
d1dragng apouaciadetal otny dnuoaoicuon MNkadétag k.a. [2008].
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xAua 1. MNeipauarikh d1IGTagn TPOCOU0IWONG OTNG GEICUIKAS d1IdppnEng.



H didotpwon tou €da@ikou UAIKOU €viog Tou KiBwrTiou yivetal pe xprion tng Aidragng
EAeyxopevng Aidotpwong Agpou (Zxnpa 2). Me tnv didtagn auTiv gival duvarr) n dnuioupyia
OOKIMIWY AUMOU HE EAEYXOUEVES 1010TNTES Kal Apa eEAC@AAION TNG EMIOUUNTAG TTUKVOTNTAG
Kal ETavaAnyiuoTnTag. H TTUKVOTNTA TG TTapayouevng APPou eEapTdTal agevag PeV atro TO
Uyog pAwng, agetépou de atrd Tnv TaxUTnTa Kivnong Ttou KASOU Kal TO Avolyua Tou
KAgioTpou. lMNa kd&Be TOTTO AQuuou eival duvati n Babuovouncn Tou CUCTAUATOG KAl N
eCac@aAlion eAeyxOuevwy 1I010TATWY. XpNOIPMOTTOINONKE AETTTOKOKKN XAAQ{IaKr) GUPOG
(Longstone M34), n KOKKOWETPIKI] KAUTTUAN TNG oTToiag deixveTal oTo ZXNMA 3. O1 unxavikég
1010TNTEG HETPAONKAW OTO epyaaTrpio Edagounxavikng kai Trapouaidlovtal atov Mivaka 1
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yxAua 2. Pwroypagia TNG Zuokeung EAeyxopevng AidoTpwaong Appou ev AsiToupyia, auéowg PETA
TNV évapén d1IaoTpwaong Auuou eviog Tou KiIBwTiou TNG Zuokeung MNMpooouoiwaong ZelopikAG Aldppnéng.
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ZxAMa 3. H KOKKOMPETPIKA KAUTTUAN TNG duuou Longstone Sand, n otroia xpnoipoTtroinénke oTto
TrEipapa.



Mivakag 1. 1816TNTe¢ Longstone Sand.

MéyeBo¢ D, <60 % D, >60 %
Effective Diameter dsg 0.16 mm
Uniformity coefficient C, 1.42
Specific Gravity G¢ 2.63 gricm®
Maximum void ratio emax 0.954
Minimum void ratio emnin 0.513
Maximum density Pmax 1.738 gr/cm3
Minimum density Pmin 1.346 gr/cm®
Peak angle of internal friction @peax 31° 38°
High Confining Conditions | Residual angle of internal friction @yes 30° 30°
Dilation angle g 3° 13°
Peak angle of internal friction @peak 38° 46°
Low Confining Conditions | Residual angle of internal friction @yes 36° 36°
Dilation angle yp 3° 13°

NEPIFrPA®H MNEIPAMATIKOY OMOIQMATOZ KAI MPOETOIMAZIA AOKIMIOY

To TpayuaTiké TTPORANUA, TO OTToi0 HWEAETATAlI OTO TrEipapa €ivalr n &1adoon KAavOVIKAG
d1dppPNENS priyHaTog KAiong 45° dlapéoou TTUKVOU apuuwdoug e5a@ikoU axnuaTioyou Badoug
30 m. O utto e&ETaon €daQPIKOG OXNMOTIONOG gival AUPOG We OXETIKA TTUukvovnTa D, = 80%.
O1wg Tpoavagépbnke, Katd Tnv dlegaywyr Tou TTeipduaTtog eEeTddetal TOo0 n d1adoon TG
olappnéng oe ouvoOnkeg eAeuBépou TTediou, 600 Kal N AAANAETTIOPAGCH TNG HE TETPAYWVIKO
BepéAio TTAGTOoUg 10 m, Kal @opTiou avwdopns g = 20 kPa. To Teipapa diegnxOn oe KAipaka
1:40, n d¢ emAoyr UAIKWV Kal Ola0TACEWY €yIVE PE yVWHOVA TNV THAPNON Twv Kavovwy
opoioTnTag [Gibson, 1997], €101 WOTE n TTPOCOUOIWON VA €ival AVTITIPOCWTTEUTIKI] TOU
@uaikou TTpoTtuTTou (BA. Mivaka 2). Z& KAIJAKO OPOIWKATOG, TO OUVOAIKG UWOog TNG £0AQIKAG
oTpWOoNG gival ico Ye 75 cm, n didotaon Tng emm@aveiakng Bepediwong 25 cm, kKal To TTAX0G
TNG i00 Pe 2 cm. Z10 ZXAMA 4 TTapoudiadeTal To eEeTalOpeEVo TTPAYUATIKO TTPORANUA, EVW GTO
ZxAMa 5 n dIGTAgN TOU TTEIPAUATIKOU OPOIWHKATOG.

Mivakag 2. ZuvteAeoTég opoIdTNTAG YIO TTEIpAuaTa 1-g .

>uvTteAeoTAG EmikAIpdkiag Avaywynig

Puoiké MiyeBog Ab6yog TMpwrtoTuTtrou/Opoiwua

Mrkog N
MeTakivnon N
MukvéTtnTa 1
Xpovog N
Taxutnta NO°
Emrtayxuvon 1
Auvaun N®
Tdaon N
Potm Adpaveiag N®
SuxvoTnTa N 08
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Xxnua 4. Ta duo poBAnRuata TTou eEeTafovTal oTo Treipapa: (a) diddoon didppnng Kavovikou pryuaTog
kAiong 45° dlapéoou TTUKVOU apPwWdoUg £da@IKou axnuaTiopou BaBoug 30 m, kai (B) aAAnAeTidpaacn NG
d1dppnéNG KavovikoU priyJoTog e TETPAYWVIKA em@avelakn Bepediwon TTAdGToug 10 m [ue Ah cupBoAideTal n
METOKIVNON TOU PAYMOTOC].
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Meploxn A

-------------------------------- 0.90 m

Neploxn B
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xAua 5. Oywn (a) kar katoywn (B) Tou TreipapaTikou opoiwuaTog. O TTepIoxES A Kal B avTtioToixouv
oTIG dUo TTpocopoIwaoElS. [Mepioxn A: diadoan diIappnEng PAYMUATOG TTEPITTOU 0€ OUVONKEG EAEUBEPOU
mediou. MepioxA B : aAAnAettidpacn Tng d1dppnéng He TETPAYWVIKA ETIQAVEIOKA BepeAiwan.



MNa mv didoTpwon TNG AUUOU €vTOG TOU TTEIPAMATIKOU KIBWTIOU, N OUCKEUR €AEYXOMEVNG
d1doTpwong dupou pubuioTnke €10l WOTE va emTeuxOei €da@IKG BOKIMIO ME OXETIKN
mukvoTnTa D, = 80%. H didotpwon yivetal 0e OTPWOEIS Twv 7 cm Trepittou. MeTd Tnv
oAokAApwon KABe oTpwong OIACTPWVOUNE OTNV ETMIQAVEIA TNG Hia AETTTA  OTpwon
XPWHATIOTAG AMPOU, TTPOKEIMEVOU va €ival opaTh n TTAPAPNOPPwWan Tou €0AQOUG KATA TNV
OldpKela TNG TTEIPAPATIKAG oladikaoiag. Metd tnv oAokApwon Tng dIAoTPpWOoNG TnG APPou
ToTTOBETOUUE OTNV TTpokaBopiopévn B€an To opoiwpa TNG ETMQavelakns BsueAiwong. To
OAOKANPWHEVO TTEIPAUATIKG Opoiwua deixveTal oTo ZXAMA 6.
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ZxAMa 6. To oAokANpwuEVO £8a@IKG OUOiwPa PE TNV AKAUTITN TTAAKa BepeAiwong aTnv IQAVEIC.

NEIPAMATIKA ANOTEAEZMATA

H peTakivnon tou priydatog e@apuooTnke oTadikd o€ 8 BripaTa Kal hJe TTOAU PIkpr) TaxutnTa
— oOlwvei OTOTIKA. 270 TEAOG KAOe BApaTOg TO €uPoAo  €TMPBOAAG TNG METAKIVAONG
akivntotrolouvtav  Kal  Adupdavovtav  YETPACEIS KAl QWTOYPOQIEGC TOU  TTEIPANATIKOU
opoIwUaToG. 21a ZXAMaTa 7 £éwg 10 TTapoucidlovTal OTIVUIOTUTTA TOU £DA@IKOU OUOIWKATOS
Katd Tnv dIdpKeIa Tou TTEIPAPATOG, Kal Ol avTioTOoIXES TINEG TNG emMRANBeicag petakivnong. Ol
QwToypagicg éxouv An@Bei ammd Tnv TTAcupd Otou TOTTOBETABNKE N TTAdKa BepeAiwong
(Mepioxy B). Me diakekopuévn ypauupn onueiwveralr n diddoon Tng didppnéng OTTwg
TTapatnEninke oto eAelBepo TTEdio, dNAad oTnVv GAAN TTAEUpd Tou €£DA@IKOU OUOIWUATOG
(Mepioxn A). Mapartnpeital Yikpr] EKTPOTIN TNG d1IGpPNENS TTPOG Ta aApIoTEPA (TTPOG TNV HEPIA
TOU KaTEPYXOMEVOU TePdxoug). H alénon Tng emBaAAduevnG PeTakivnong odnyei o€ atmwAela
oTAPIENG oTnv apiaTtepr] Akpn Tou BepeAiou. MNa TTOAU peydAeg petakivioelg (Ah > 5.4 cm)
TTapPATNPEITal aTTOKOAANON Kai 010 6£€16 dKpo Tou BepeAiou.



(a) MetakivhonPryypatoc Ah=0cm (B) MetakivhonPriyuatog Ah=0.5cm

IXAMA 7. ZTIYUIOTUTTA TOU TTEIPAUOTIKOU OJOIWKATOG VIO JETakivnon pryparog : (a) Ah =0 cm
(®dnAadn pIv atmd Tnv £vapén Tou TTEIpduaTog), kai (B) Ah = 0.5 cm.

AL E R R E

(a) MetakivnonPriypatog Ah=0.9cm (B) MetakivnonPryypatog Ah=1.4cm

TxAMa 8. ZTIYUIOTUTTA TOU TTEIPAUATIKOU OJOIWKATOG YIG PJETakivnon prypartog : (a) Ah = 0.9 cm,
kai (B) Ah=1.4 cm.



......

(a) MetakivnonPryypatog Ah=2.0cm (B) MetakivnonPryypatog¢ Ah=3.0cm

IxAMA 9. ZTIYUIOTUTTA TOU TTEIPAUATIKOU OJOIWKATOG VIO PJETaKivnon pAypartog : (a) Ah = 2.0 cm,
kai (B) Ah = 3.0 cm.
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(a) MetakivnonPriypatog Ah=5.4cm (B) MetakivnonPryyuatog Ah=6.4cm
xAua 10. ZTIYRIOTUTTA TOU TTEIPAPOTIKOU OUOIWKATOG VIO PETAKIVNON pARyUaTos : (a) Ah = 5.4 cm, kal
(B) Ah=6.4cm.



210 ZXApa 11 deixveral n eEENIEN TNG opIfdvTIag Ax Kal KATAKOpUPNG PeTakivnong Ay kail Tng
oTpogry 6 Tou Bgpehiou, ouvapTAoel TNG eMIBAAAOPEVNG PETaKiVong Ah — OAa Ta peyédn
ava@épovTal o€ KAiJaka TTpwToT0TTou. AUENon Tng METAKIVNONG TOU PHAYMATOG €XEl WG
armoTéAeopa TNy alénon 1600 TNG PETAKIVNONG 000 Kal TNG oTPOPr G Tou BepeAiou. H augnon
auTr] gival opoaAn yia TINES TNG Ah MIKPOTEPEG 1 i0€C Twv 2.16 m, TTapaTnPEiTal SPwG ATTOTOMO
GApga Twv TTopammavw TIWV yia Ah > 216 m. Autd o@eileTal otnv Onuioupyia véag
em@dveiag aoToxiag, ox1 Adyw Tng &iadoong Tng didppning, aAAd Adyw acToyiag Tou
TIpavoug OTnVv AaKpn Tou oTroiou €dpdadetal n TTAdKa BgpeAiwong. Adyw Tng OTPOYAG Tou
BepeAiou Kal TNG ammwAeiag oTAPIENGS Kai oTnv de€Id dkpn Tou, TO evePyd TTAATOG Tou BepeAiou
MelwveTal 01O 1/3 TOU GUVOAIKOU, KOl CUVETTWG N augnuévn Tdon édpacng Tou Bepeliou oTnv
dKkpn Tou TTPavVOUG Eival AQUTA TTOU TTPOKOAEI TV aoTOXIA.
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ZxApa 11. OpigévTia Ax kal Katakopuen PetatotTion Ay kal atpo®n 6 Tng TTAAKAG BepeAiwong
ouvapTACEl TNG ETTIBAAOUEVNG TEKTOVIKAG PETATOTTIONG Ah.



210 ZXAMa 12 eomidloupe oTnv TrePIoxN €dpaang TNG TTAAKag BeueAiwong, yia Ah = 2.56 m. H
KOKKIVN YpAPUr avTioToixei otnv {wvn d1dppngng Tou priydaTtog Kai n yaAddia otnv aotoxia
Tou (dlapop@wuévou atmd Tnv didppenén) TPavoug AGyw TOU CUYKEVTPWHEVOU QOPTIOU TOU
Bepeliou otnv Kopu@r) Tou. TéAog, oTo ZXAMA 13 deixvetal N oTpo@r] TnG TTAAKAG BepeAiwong
yia Ah = 6.4 cm, kKaBwg Kal Ta TTPaAv Tou dnuioupynBnkav katd Tnv O1ddoon NG
METOKIVNONG TOU PAYHATOG OTNV ETTIPAVEIR TOU £8APIKOU OMOIWMATOG.

IxApa 12. Aetrropépeia TnG ePIoxng ¢dpaang Tng TTAdkag BepeAiwong yia Ah = 2.56 m.
Mapatnpolpe ammwAegla aTAPIENG OTO APICTEPO AKPO TNG TTAAKAG KAl TO AVACAKWUA OTO JeEIO TOU
dkpo. Mg KOKKIvn ypauun ateikovietal n d1ddoan Tng diIdpPENENG Tou PriyuaTog Kal hue YaAddio n
deuTtepoyevng aaToxia Adyw augnuévng Taong oTo AKPo Tou SIGUOPPWHEVOU TTPAVOUG.
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xAua 13. H otpo@n Tng TTAGKag BepeAiwong yia Ah = 6.4 cm, Kal Ta TTPAvR TTou dlapopPwlnkav
oTnV EMQAVEIQ TOU £DAPIKOU OHOIUATOG. To TeKTOVIKO BUBIoua (“graben”) gival eupaveg.

EYXAPIZTIEZ

To Néo Epyaoctipio MeipapaTtikig MNMpooopoiwong TG ZEIOPIKAG ZUTTEPIPOPAG ZUCTNPATWV
Eddgoug - Kataokeung dnuioupynbnke pe xpnuatoddtnon ammd 1o Epeuvnrikd MNpdypauua
"AKMQN - Avarmtu¢n Anpoéoiwv Epeuvnrikwv Popéwv" 10 omroio evidooetal atov Afova
Mpotepaidétnrag 4 tou EIMAN "Texvoloyikr) kaivotopia kal €épeuva" kal oto Métpo 4.2
"OEPPOKOITIOEG VEWV  ETTIXEIPAOEWY €VTOONG YVWONG ETTIOTUOVIKWY KOl TEXVOAOYIKWV
TTAPKWY KOl €PEUVNTIKWY  KEVTPWV HE TNV CUPMETOX emiXeiprioewv". To  €pyo
ouyxpnuartodoTeital oTo TTAaiolo Tou Métpou 4.2. Tou E.IN. AvraywvioTikotnTa — ' KolvoTiko
MAaiolo 2tApigng : (i) 70% NG Anuooiag Aarravng amd tnv Eupwtraiki ‘Evwon (E.E.) —
EupwTraikd Tapeio Mepipepeiakng Avatrtrugng (ETMA) ; (ii) 30% tng Anuoaoiag Aarmrdvng atmo
10 EMnvIK6 Anuéoio — Ymoupyeio Avarmtugng — Tleviki [pauppareia ‘Epsuvag  Kai
Texvoloyiag.

11



BIBAIOITPA®IKEZ ANA®OPEZ

Anastasopoulos ., Gerolymos N., Gazetas G. (2001), Possible collapse reasons of an
access span of the Nishinomiya-ko bridge : Kobe 1995, Proceedings of the 4" Hellenic
Conference on Geotechnical Engineering, Athens, Vol. 2, pp. 83-90.

Anastasopoulos |., & Gazetas G. (2007a), Foundation-Structure Systems over a Rupturing
Normal Fault : Part I. Observations after the Kocaeli 1999 Earthquake, Bulletin of
Earthquake Engineering, 5 (3), pp. 253-275.

Anastasopoulos I., & Gazetas G. (2007b), Behaviour of Structure—Foundation Systems over
a Rupturing Normal Fault : Part Il. Analysis of the Kocaeli Case Histories, Bulletin of
Earthquake Engineering, 5 (3), pp. 277-301.

Anastasopoulos |., Gazetas G., Bransby M.F., Davies M.C.R., and El Nahas A. (2007), Fault
Rupture Propagation through Sand : Finite Element Analysis and Validation through
Centrifuge Experiments, Journal of Geotechnical and Geoenvironmental Engineering,
ASCE, 133 (8), pp. 943-958.

Anastasopoulos |., Gazetas G., Bransby M.F., Davies M.C.R., and El Nahas A. (2008),
Normal Fault Rupture Interaction with Strip Foundations, Journal of Geotechnical and
Geoenvironmental Engineering, ASCE, 134 (8)

Bransby, M.F., Davies, M.C.R., and EIl Nahas, A. (2008a), Centrifuge modelling of normal
fault-foundation interaction, Bulletin of Earthquake Engineering, Special Issue
Integrated approach to fault rupture- and soil-foundation interaction, 6 (4) (in press).

Brune, J.N., and Allen, C.R. (1967), A low-stress-drop, low magnitude earthquake with
surface faulting. The Imperial, California, Earthquake of March 4, 1966, Bulletin of the
Seismological Society of America, 57, pp. 501-514.

Nkalétag ., Avaotaocotmoulog |, lewpyapdkog T., kai Apdéoog B.(2008), EpyaoTrpio
Edagounxavikng EMI : Ned lMeipapatikd TuAPa ZEIOMIKAG ZUUTTEPIPOPAS ZUCTNUATWY
Edagoug Kataokeung, MpakTikad 3% MaveAAnviou Zuvedpiou Avrioeiouikic Mnxaviking kai
Texvikng ZeiouoAoyiag, ApBpo 2023.

Cole, D.A. Jr., and Lade, P.V. (1984), Influence Zones in Alluvium Over Dip-Slip Faults,
Journal of Geotechnical Engineering, ASCE, 110 (5), pp. 599-615.

Duncan, J.M., and Lefebvre, G., (1973), Earth Pressure on Structures due to Fault
Movement, Journal of Soil Mechanics and Foundation Engineering, ASCE, Vol. 99, pp.
1153-1163.

Faccioli, E., Anastasopoulos, I., Callerio, A., and Gazetas, G. (2008), Case histories of fault—
foundation interaction, Bulletin of Earthquake Engineering, Special Issue : Integrated
approach to fault rupture- and soil-foundation interaction, 6 (4) (in press).

Gerolymos N., and Gazetas G. (2006a), Winkler model for lateral response of rigid caisson
foundations in linear soil, Soil Dynamics and Earthquake Engineering, Vol. 26, No. 5, pp.
347-361.

Gerolymos N., and Gazetas G. (2006b), Development of Winkler model for static and
dynamic response of caisson foundations with soil and interface nonlinearities, Soil
Dynamics and Earthquake Engineering, Vol. 26, No. 5, pp. 363-376.

Gerolymos N., Giannakou A., Anastasopoulos |., and Gazetas G. (2008), Evidence of
Beneficial Role of Inclined Piles : Observations and Numerical Results, Bulletin of
Earthquake Engineering, Special Issue : Integrated approach to fault rupture- and soil-
foundation interaction, 6 (4) (in press).

Gibson, A.D. (1997), Physical Scale Modeling of Geotechnical Structures at One-G, Report
No. SML 97-01, California Institute of Technology, Pasadena, CA, pp. 413.

Hanlong L., Susamu |., Ichii K. (1997), Evaluation of deformation to the pneumatic caisson
foundations of the Kobe Ohashi bridge, Rep. of the Port & Harbor Res. Inst., Japan.

Horsfield, W.T. (1977), An Experimental Approach to Basement-Controlled Faulting,
Geologie En Mijnboyw, 56 (4), pp. 363-370.

Hwang, H.Y. (2000), Taiwan Chi-Chi Earthquake 9.21.99. Bird’s eye view of Cher-Lung-Pu
Fault, Flying Tiger Cultural Publ., Taipei, Taiwan, pp. 150.

12



Kawashima, K. (2001), Damage of Bridges Resulting from Fault Rupture in The 1999 Kocaeli
and Duzce, Turkey Earthquakes and The 1999 Chi-Chi, Taiwan Earthquake, Workshop
on Seismic Fault-Induced Failures—Possible Remedies for Damage to Urban Facilities,
University of Tokyo Press, pp. 171-190.

Niccum, M.R., Cluff, L.S., Chamoro, F., and Wylie, L. (1976), Banco Central de Nicaragua : A
case history of a high-rise building that survived surface fault rupture, in Humphrey, C.B.,
ed., Engineering Geology and Soils Engineering Symposium, No. 14, Idaho
Transportation Department, Division of Highways, pp. 133-144.

Pamuk, A., Kalkanb, E., Linga, H.I. (2005), Structural and geotechnical impacts of surface
rupture on highway structures during recent earthquakes in Turkey, Soil Dynamics and
Earthquake Engineering, Vol. 25, pp. 581-589.

Polytarchou D. (2008), Seismic Response of Reinforced Soil Retaining Walls: Shaking Table
Tests, Diploma Thesis, NTUA.

Slemmons, D.B. (1957), Geological Effects of the Dixie Valley-Fairview Peak, Nevada,
Earthquakes of December 16, 1954, BSSA , 47 (4), pp. 353-375.

Taylor, C.L., Cline, K.M. Page, W.D., and Schwartz, D.P. (1985), The Borah Peak, Idaho
earthquake of October 28, 1983 — Surface Faulting and Other Phenomena, Earthquake
Spectra, 2 (1), pp. 23—49.

Tazoh T., Ohtsuki A., Aoki T., Mano H., Isoda K., Iwamoto T., Arakawa T., Ishihara T., and
Ookawa M. (2002), A new pile-head device for decreasing construction costs and
increasing the seismic performance of pile foundations, and its application to structures,
Proc. 12th European Conference on Earthquake Engineering, Elsevier Science Ltd.
Paper No. 720.

Ulusay, R., Aydan, O., Hamada, M. (2002), The behaviour of structures built on active fault
zones: Examples from the recent earthquakes of Turkey, Structural Engineering &
Earthquake Engineering, JSCE, 19 (2), pp. 149-167.

Youd, T. L., Bardet, J-P, and Bray, J.D. (2000), Kocaeli, Turkey, Earthquake of August 17,
1999 Reconnaissance Report, Earthquake Spectra, Suppl. A to Vol. 16, pp. 456.

13



