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Summary

A Cable system technology of cable stayed bridges
A Hybrid behaviour (box stiffness vs cable system)
A Shallower cable than in cable stayed bridges

A Cable less efficient => Deeper deck or tapered at supports.
Lower range of cable stresses => Higher Stress limit allowed (?)

A Higher deck compressions close to supports => High strength concrete
A Shorter tower => Saddles vs anchor box

A A stiffer deck allows fomultispanbridges with multiple towers

Extrados bridges. General ARUP
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Why extrados bridges?

Aesthetics. Geometry constraintsMultispan. Cost compromise
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Rose Fitzgerald Kennedy bridge over the river Barrow

General ARUP
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Rose Fitzgerald Kennedy bridge over the river Barrow

Introduction. Project History. Constraints and Value Engineering

General ARUP
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Architectural concept (planning stage)

RFK over the River Barrow. General Description
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Constraints (planning stage)

RFK over the River Barrow. General Description
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Specimen design. Pre D&C Tender
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Value Engineering
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A Change cross section ‘ p | o ‘

A central webs @ 8m spacing
A precast slabs/props to reduce the cantilever

A Minimize bridge width:
A Pilon width 1.6m (5.2 ft)
A Single cable max 127 strands
A Minimum cable spacing 6.5m (21 ft)

A Optimize elevation layout
A Tower height 27 and 17m (88 & 55 1)
A Depth 6.5 and 8.0m at towers. (26 & 21 1f)
A Depth 3.5m for the rest of the bridge

Slenderness: L/65 at midspan, L/28 at central tower and L/35 at side towers Final Solution

RFK over the River Barrow. Value Engineering
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Case Study: RFK over the River Barrow
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RFK over the River Barrow. Value Engineering
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RFK over the River Barrow. General Description
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Kiso Gawa Japan. 2001. Steel composite (midspan) deck. Main span 275m

RFK over the River Barrow. General Description
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Rose Fitzgerald Kennedy bridge over the river Barrow

Detailed Design

General ARUP
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RFK over the River Barrow. Detailed design. Global behaviour
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RFK over the River Barrow. Detailed design. Global behaviour
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RFK over the River Barrow. Detailed design. Global behaviour
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RFK over the River Barrow. Detailed design. Global behaviour
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- CONCRETE C50/60 C50 => 5Ksi
. CONCRETE C60/70 CGO => 9k5|
. CONCRETE C80/95 C80 => 11ksi

ARUP

RFK over the River Barrow. Detailed design. Global behaviour
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RFK over the River Barrow. Detailed design. Global behaviour
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RFK over the River Barrow. Detailed Design. Transversal PT
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Construction
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A Approach spans, including extrados side spans: Scaffold and wing travenm—
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RFK over the River Barrow. Construction
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Approach Spans Construction
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Approach Spans Construction
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RFK over the River Barrow. Construction
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RFK over the River Barrow. Construction ARUP
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Geometry control uncertainties Modelling
1. Form Traveller settlement / deflection A. Two independent models
2. Segment Weights (concrete density) B. If possible, slightly different assumptions
3. Concrete Young modulus (time dependant) C. Sensitivity checks
4. Creep and Shrinkage curves D. Update modelproperties with real information

5. Construction loads map

6. Real segment Cycle

RFK over the River Barrow. Geometry Control
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Geometry Control

EN1992-1. Annex B
Slab Geometry creep- csolgs
A 22500 mm2 Area of concrete
u 300 mm
ho 150 mm notional size cross section Eq. (3.10) = 2Ac/u A PROBETAMEDIAAYB EN1992-1. Annex B
5.0000 - =
Tension u n
n | |
o[ 35 mpa 40000 | = =
. .
Concrete material — = =
z 3.0000 . .
fok| 80 |mpa 2 . .
K(fck)  13.2 18 if fck<=55 Mpa - 20000 . .
30-0.21 fck if fck>=55 Mpa E : :
fem 88 MPa (fck +8) Table 3.1 & 1.0000 . ", A
Ec 44721  MPa E = 50001, < . 2
8 00000 |3 .
£ 0 : 10 ;1 20 30 40 50 60 70
Bec (t) 281" 'g -1.0000 2 =
fom (1) 3.1) fen®) = Bocl) fom ﬁ,(t)=exp{s[n—[7] ]} (3.1) g : : A
= n | |
§ -2.0000 |1 .
| | |
5 is a coefficient which depends on the type of cement: 3 " "
=0,20 for cement of strength Classes CEM 42,5 R, CEM 52,5 N and CEM 52,5 R(Class R) o . u
= 0,25 for cement of strength Classes CEM 32,5 R, CEM 42,5 N (Class N) . . A
=0,38 for cement of strength Classes CEM 32,5 N (Class 5) -4.0000 . .
| | | |
Creep & Shrinkage parameters -5.0000
o Tiempo
= I _ (dias)
ts 10 days time beginning drying shrinkage (after curing)
| |

RFK over the River Barrow. Construction
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Geometry Control

RFK over the River Barrow. Construction




