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1. ILPONTE SULLO STRETTO

LAMBERTO BRISEGHELLA GIA’ UNIPD E IUAV
COLLEGIO INGEGNERI VENEZIA, 6 OTTOBRE 2023

LUCE TRALE TORRI 3300 m
LUNGHEZZA DECK 3660 m
LARGHEZZA DECK 60 m
ALTEZZA TORRI 499 m
LUNGHEZZA CAVO (x DUE)

5320 m d 126 cm
44323 fili d 5.7 mm
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IL PONTE SOSPESO SULLO STRETTO
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VISTA DAL ARO DI PUNTA PEZZO




PONTE STRALLATO CABLE-STAYED SU YANGTZE RIVER
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CHONGQING BRIDGE CAPITAL CHINA
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sOSPESO STRALLATO IBRIDO

T ———

Construction of the Xihoumen railway-highway dual-use bridge, a key project of the Ningbo-
Zhoushan Railway, is ongoing in Zhoushan, East China’s Zhejiang Province on August 6, 2023.
(Photo/Screenshot from website)



CABLE-STAYED SUSPENSION BRIDGE (1488 m)
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1915CANAKKALE’ BRIDGE L 2023 m INESERCIZIO
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LINGDINGYANG L 1666 m INAPERTURA




LINGDINGYANG BRIDGE UNDER CONSTRUCTION
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ZHANGJINGGAO YANGTZE RIVER IN COSTRUZIONE
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2. SOTTOSTRUTTURA
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SOTTOSTRUTTURA FONDAZIONE ANCORAGGI
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CLS SICILIA 315.000 m3 CALABRIA 220.000 m3




ANCORAGGIO SICILIA
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3. TORRI




TORRI SDM

ALTEZZA 499m

FORMA  RETTANGOLARE SMUSSATA

LASTRA ORTOTROPA CON STIFFNERS E DIAFRAMMI
COLLEGAMENTI

ORIZZONTALI SALDATI VERTICALI BULLONATI

SFORZO NORMALE DAL PESO PROPRIO PONTE TRAMITE CAVO
MOMENTO LONGITUDINALE DA TRAFFICO E SISMA
MOMENTO TRASVERSALE DAVENTO E SISMA
DEUMIDIFICAZIONE

2 subpanets

Figure 5: Division of blocks in two or four subpanels and bolted panel connection






1915CANAKKALE BRIDGE TORRI
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4. CATWALK SKY LADDER VIADEL GATTO
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IZMIT BRIDGE 21 MARZO 2015 CROLLO GATTO
OSMAN GAZI
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LONGTAN GUANXI YANGTZE RIVER BRIDGE
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GUOJIATUO YANGTZE RIVER BRIDGE CHONGQING
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LONGTAN CHINA BRIDGE CATWALK
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YANGSIGANG BRDGE WUHAN YANGTZE RIVER
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CATWALK LONGMEN BRIDGE
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Figure 4-2. Messina Bridge cable clamp
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To advance constructlon every day the workers must
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(d) Insertion into tower saddle (e) Anchoring at anchor block (f) Anti-rotation tool
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6. PENDINI HANGERS







Upper part of clamp

Double end stud

Pin hole



S, Mises
Envelope (max abs}
(Avg: 75%)

Y

A

Z x

2o

Figure 3-6 Local FE-model of typical hanger anchorage. Von Mises stress contour plot on
deformed shape (scale factor: 15)

hgurc Z-1: Larder cross-section d[ main span
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Figure 3-2: Typical hanger anchorage

VERIFICHE A FATICA: FATIGUE LOAD MODEL, GEOMETRY MODEL,
FEM, FATIGUE DETAIL DEFINITION/PROPERTIES, DETAIL LOCATION, SN-
CURVE, MATERIAL PARTIAL FACTOR, STRESS DIRECTION, EXTRAPOLATION
STRATEGY .... TUTTO IN MODO AUTOMATICO DA PROGRAMMA
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7. DECK
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Figure 1 IBDAS global (a), semi-local (b) and local (c, d) finite element model!



Detailed FE-model B

Global FE-mode!

Semi local shell model
within the global model

Local mode! Fine mesh size for fatigue verification

Figure 2-3 Local, semi-local and global analysis FE-model in IBDAS.






MOTI DELLE TRAVI DEL DECK  FATICA




XIHOUMEN BRIDGE HIBRID STAYED PART
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DEPOSITO DECK




8. MONTAGGIO DECK
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FUMA YANGTZE RIVER BRIDGE (2017)
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Movement system

Gantry truss

Lifting strand

Main cable

Cable clamp

Deck segment

Hanger anchorages




Jack carriage

Trestle
Lifting beam assembly

End truss section

Central truss section

Cable clamp
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Jack carriage

Main cable
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Self-erect
cable anchors



Trestle

Lifting beam

Gantry lifting
strand bundle

Top plan bracing

Lifting beam

Torsional restraint
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WUFENGSHAN RAIL CUM ROAD BRIDGE YANGTZE
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LINGDINGYAN BRIDGE
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GALLERIADELVENTO MODELLI SENSORI




9. STABILITA> FENOMENI VENTOSI

- FLUTTER MOTI ROTAZIONALI E VERTICALI
- VORTEX INDUCED VIBRATION SERVICEABILITY
- BUFFETING  TURBOLENZA DECK FISSO

- GALLOPING AMPIE OSCILLAZIONI HANGERS

Galloping torsional
flutter coupled
flutter (divergent)

plitude

uon am
(vertical or torsional)

Vibra

Y

Wind velocity

Fig. 3: Schematic figure showing wind-in-

duced vibration phenomenon and its effect F B RAN CAL EO N I , G . DIANA oo

on bridge



Insight tower_HD




TAKOMA NARROWS 1940




TAKOMA BRIGE
VORTEX INDUCED VIBRATION FROM 1 JULY 1940
FLUTTER AND COLLAPSE 7/ NOVEMBER 1940






GALLERIADELVENTO SECTIONAL MODEL




AEROELASTIC MODEL GALLERIADELVENTO

Figure 4: 1:190 scale full aeroelastic model of the 1915 Canakkale Bridge at the RCWE boundary
layer wind tunnel.



10. SISMA CONFRONTO PERIODI DECK - TORRI

T DECK >20s

MODE 68, F 0.4045

MODE 50, F 0.3126

T TORRI

T=3.2s T=2.47S

Figure 9. Transversal (T=3.2s) and longitudinal (T=2.47s) modes of the towers,
Messina Bridge. F. BRANCALEONI, 2016



11. ARTICOLAZIONI E GIUNTI
VISCOUS DAMPERS FIPMEC CONCEPT

o - -

. Longitudinal

/ Fluid Spring Dampers;

4 Units per Tower Leg!

torre

.............................................

'
Transverse i Tower

Viscous Dampers R \E d eC k




DISEGNO ARTICOLAZIONE DECK TORRE




GIUNTO MAURER s2.8m




12. MANUTENZIONE BRIM
CORROSIONE DEUMIDIFICAZIONE CAVO
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SHM SENSORI 1915CANAKKALE BRIDGE

Monitoring Layout 1915 Canakkale Bridge (main span 2023m)
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