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Building near fault; the case study of Rion-
Antirrion Bridge “Charilaos Trikoupis”
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RION - ANTIRION BRIDGE CONCESSION PROJECT HIGHLIGHTS

* Connects mainland Greece with Peloponnese

* Links west motorway network of Greece, connecting
significant ports
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* Project was assigned to GEFYRA S.A consortium in 1996

* A 42-Year Concession Agreement was put into effect in 1997 (7 years
for Design and Construction)

* Construction completed in 2004, 4 months ahead of due date
* No significant accident during construction

* No exceedance of budget

* 9 International Awards by the scientific community
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RION - ANTIRION BRIDGE PROJECT DESCRIPTION (1/4)

Environmental Conditions
Weak Sea Bed

No bedrock encountered in first 100 m during soil investigations, while geologi
studies indicated similar conditions for up to 500 m.
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- CLAY
Water depth up to 65 m B s

Uniform sea bed at depth of 60 m with steep slopes near coast.

High Seismicity & Tectonic movements :
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Active normal faults on both sides of Corinthian gulf, at the vicinity of Bridge while
the tectonic kinematic of area indicates separation of Peloponnese from mainland
Greece with rate of ~15-20 mm/year.

Strong Wind Area

Due to morphology of surrounding mountains, Rion-Antirion strait is prone to the
frequent & strong winds with the most frequent winds to have direction

Wik Degh ()~ Matios: Tesces. mm o,

perpendicular to Bridge axis. b o eI Wi

Corrosivity
Environment Corrosivity Classified C5-M (ISO 12944).

Navigation channel

RiO-ANTiRRiO
BRiDGE

Significant marine traffic through Rion - Antirion strait.
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RION - ANTIRION BRIDGE PROJECT DESCRIPTION (2/4)

Structural Design -Design Loads & Requirements

° ° I d 1.4
se Ism Ic oa s g = Design spectrum (KME - Return period 2000 yrs)
8 EAK 1995 - Re 3 75

» Seismic design load (Spectrum: pga 0.48 g, max Sa 1.20
g for T=0.2 up to 1.0 sec) - EQ with 2000 years Return
Period.

* Tectonic movements:
—Up to 2m (between adjacent piers) as separate load

—Up to 1m (between adjacent piers) when combined
with specified EQ
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VERTICAL SLIP: 2 m | g:!?l-)%béﬂnmo
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RION - ANTIRION BRIDGE PROJECT DESCRIPTION (3/4)

Main Bridge - Structural Features - Overview

RION | P ANTIRION TOTAL HEIGHT
‘“ ‘u 189MTO0 227M
L g AP j ¢
P e— A : . | —— —— PYLON HEAD
G T =
_e 286 ° 560 ° 560 ° 560 ° 286 P
o PYLON LEGS

| 4 DAMPERS ON EACH MAIN PIER &
2 ON EACH TRANSITION PIER (TP)

= Inservice: The deck is laterally supported by means of a restrainer 368 CABL
(nominal load: +10,5MN for main piers / + 3,5MN for TP) (TOTAL LEN

= In ultimate conditions: It fuses allowing the dissipation system to
absorb the induced energy
(dampers stroke: 3,5 m for Main Piers / 5,2 m for Transition Piers)

| 2 MIODULAR EXPANSION JOINTS
+1,26/-1,15 m longitudinal displacements in SLS
(longitudinal displacements in ULS: +2,81/-2,20 m)
+/- 2,6 m lateral displacements in ULS

| SHALLOW FOUNDATION ON REINFORCED SOIL

|‘| | | | | |'|H|y||||||||||||||I|||||||||||||||||||\I||||||| | \|| || ||
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RION - ANTIRION BRIDGE PROJECT DESCRIPTION (4/4)

Design Performance-Seismic Design Concept

Pylon Head

POTENTIAL PLASTIC HINGES
ON PYLON LEG;

vvvvv T

PYLON PUSH OVER -
CURVE -

— i
/’,;/"}

v
o

Wl

DECK PYLON DISSIPATION SYSTEM
4 DAMPERS AND A FUSE RESTRAINER
ON EACH PYLON

SLIDING OF M3 SHALLOW FOUNDATION

DURING DESIGN EARTHQUAKE
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ASSET MANAGEMENT

Technical department Scope of Works

Inspected Assets

Concrete Surface:

ﬁg 190 000m3 368Cable$tays

Including steel stands
with total length

Visual Monitoring | |Regular Maintenance .
. . Earthquake Additional works
Steel structure suﬁama:2 3.212 km (inspections) (Planned) q
half of Earth radi
l 25 0“““" (half of Earth radius) ) L Corrective/Heavy ) Technical
" Material Monitoring : Strong wind
Maintenance Improvement works
Pavement Surface — —
238 330 (ﬁ ns "’f“e'.' © Fire Remedial works
m = Monitoring
pre-loaded deck bolts = Structural . .
Lightning Protection (permanent) aninFstrative/
208 Cable Stays 13 900 Geometrical Major accident engineering support
Dampers . m monitoring
stainless steel strand
Monitoring & Maintenance Resources
Total (including works with Regular Al pi nists
> 750 inspections - 104.400 photos Access & special access means) R ) )
>890.000 ..... | >34.000 hours in air
>1 .1 oo Maintenance campaigns have been registered U/W & Marine access (including divers) A
hours on =l
Photos have been logged and linked to th tive brid A . DD:
2174.000 cnesscampaiens >11.000 :":"2% RiO-ANTIRRiO
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ASSET MANAGEMENT

Instrumented Monitoring - SHM overview (Permanent System)

Monitoring System operation provides:

o * @ *
M2 M3
1. Characterization of real actions N g |
2. Dynamic characteristics of actual structure eI IT LY o
A A A A
3. Design verification and feedback 4 5
© FAST
: : O  DISPLACEMENT METER ® ANEMOMETERS ¢ [0OAD CELLS ON CABLES @& SHORE ACCELEROMETERS
4' StrUCtural health Status determ|nat|0n S STRAN GAU(_SEON FUSES m  DECK ACCELEROMETERS A  CABLE ACCELEROMETERS #  PYLON ACCELEROMETERS
5. Assist on the Operation/enhance user safety (black ice risk/ i e -
strong winds/seismic events) History Files analysis: Slow varying
. . . rocesses/statistical parameters of
SHM System operating since 2004 (2005-2024 overall up time> 98%) P P
. structural response
551 Viode 3 120. 210kt :
T=4.572sec - \éfs? .,f""-
./E”\ *_Pyions History files: 1 value every 30 sec
% wm ] M2 _ ~F \\,\r\m M4 J_/_’E:\\TS
s - ‘\\ //= N G = Dynamic Files analysis: Dynamic
o =/ process/actual measurements of
structural response
VIBRATION MODE: 3  PERIODE: 4, 8353 . S

12/11/2025

8 ES
Wind Speed (missc)

Dynamic files: High frequency (100 Hz)
records of limited duration (typically 3sec)
ZN
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ASSET MANAGEMENT

Instrumented Monitoring -Geometrical Monitoring - NON Permanent System

PIER M1 PIER M4
Load-Settlement curves from placing Load-Settlement curves from placing
1000 800
M d evaluation of:
easurements and evaluation of: 20N 2 r 7
3 400 r L~ 3 400
. 3 : L
. Tectonic movements £ o ll .
° o s00 1000 1500 2000 2500 3000 3500 000 4500 s000 5500 0 0 500 1000 1500 2000 2500 200 3500 4000 4500 5000 5500 6000

. Piers tilt & settlement
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ASSET MANAGEMENT

Instrumented Monitoring - Seismic event follow-up

Automated Event Management (Smart Monitoring)

1. Automated detection of earthquake events

2. Classification of structural response - T -l
3. Proposed decision on traffic management (Real time) e
4. Automated report preparation and transmission e ——————
| . L - . = G e .
T o Ceg-:
‘.: . L R ——
D . e e . s ¥
l ad 2 A A "l
) ” M“ﬂ 'l”\ﬂ‘n LT A & - . - -
‘"Mi\ﬂ 1 “m‘Wu AT AR e A Message to Control
,,,,,,,,,,,,,,,,,, A Room e e
Declaration: . ¢ Notification of selected
Multiple threshold overpasses on persons
Alert declarers Automatic Report
preparation & 2‘E
transmission RiO-ANTiRRiO
BRiDGE
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SPECIAL EVENT
2008 JUN 08 EQ(1/2)

* Magnitude Mw=6,4
* 36km from Rion-Antirion site.
* Focal depth:31km

* Max PGA recorded from on-shore
accelerometers:0.127g (at Rion

bank)
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SPECIAL EVENT
2008 JUN 08 EQ(2/2)

Level 1 w Llevel2 g level3 @ Level4 . Final step
Inspection Inspection Inspection Inspection & geometric Remedial works
control
Elapsed time 15 min 4 hours 2 days 2 months 5 months
on dutv Offi Trained Trained Trained structural
n duty Officer structural structural inspectors and
(non technical) inspectors inspectors specialized suppliers
o Sign of movement Minor non Minor non structural
Findings No findings on fuses (Pylon) structural damage damage
Monitoring Report Analysis of Monitoring data Deck re-alignment and fuse replacement

First review Expertise
of analysis on
monitoring collected
data data
recorded

SLS was not

exceeded Evaluation of
similar EQ’s |
return period

Indication of

deck release
(fuses) T= 80 to 120

years

-
N
-
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TOWARDS EEW IN THE BRIDGE

e Virtual Seismologist EEW installation in the framework of EU-funded project REAKT
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Conclusions: Extremely useful tool for infrastructure operators.

However, additional efforts are required to significantly reduce the lead
time to receive the EEW alerts before S-waves arrivals for moderate
epicentral distances.

For Rion-Antirrion Bridge project would be a complementary tool to its

SHMS RiO-ANTiRRiO
BRiDGE
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THE BRIDGE REMAINS A CONSTANT EUYOLPLOTE VLU TV TEPOGOYT 0aC
e — TECHNICAL CHALLENGE EVEN BEYOND THE
RiO-ANTiRRiO i
B;!iDGEI I CONSTRUCTION ERA Thank you for your attention




	Διαφάνεια 1: Κατασκευάζοντας σε ρήγματα: Η περίπτωση της γέφυρας Ρίου-Αντιρρίου «Χαρίλαος Τρικούπης»  Building near fault; the case study of Rion-Antirrion Bridge “Charilaos Trikoupis”
	Διαφάνεια 2: RION – ANTIRION BRIDGE CONCESSION PROJECT HIGHLIGHTS
	Διαφάνεια 3: RION – ANTIRION BRIDGE PROJECT DESCRIPTION (1/4) Environmental Conditions
	Διαφάνεια 4: RION – ANTIRION BRIDGE PROJECT DESCRIPTION (2/4) Structural Design –Design Loads & Requirements
	Διαφάνεια 5: RION – ANTIRION BRIDGE PROJECT DESCRIPTION (3/4) Main Bridge - Structural Features - Overview
	Διαφάνεια 6: RION – ANTIRION BRIDGE PROJECT DESCRIPTION (4/4) Design Performance-Seismic Design Concept
	Διαφάνεια 7: ASSET MANAGEMENT Technical department Scope of Works
	Διαφάνεια 8: ASSET MANAGEMENT Instrumented Monitoring – SHM overview (Permanent System)
	Διαφάνεια 9: ASSET MANAGEMENT Instrumented Monitoring -Geometrical Monitoring - NON Permanent System 
	Διαφάνεια 10: ASSET MANAGEMENT Instrumented Monitoring - Seismic event follow-up
	Διαφάνεια 11: SPECIAL EVENT 2008 JUN 08 EQ (1/2)
	Διαφάνεια 12: SPECIAL EVENT 2008 JUN 08 EQ (2/2)
	Διαφάνεια 13: TOWARDS EEW IN THE BRIDGE
	Διαφάνεια 14: THE BRIDGE REMAINS A CONSTANT TECHNICAL CHALLENGE EVEN BEYOND THE CONSTRUCTION ERA

