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1- HYBRID PILES
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Å Barranquilla, Colombia

Å Multipurpose cargo terminal

Å Marginal wharf, Deck on piles

Å Design by SGH
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1- HYBRID PILES
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1- HYBRID PILES

Piling alternatives:

Å Bored piles. Cast in situ

Å Driven piles. Open ended steel pipe piles
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1- HYBRID PILES

Faster YES! 

BUT 

Steel is too expensive in 2022!
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1- HYBRID PILES

Hybrid Pile
(Precast Prestressed Concrete  

+ 
Steel)
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1- HYBRID PILES

Å Stinger allows to penetrate the hard soil & soft rock
Å Open pipe stinger forms a plug
Å High performance by prestressing.

8

Concept :

Use a precast  prestressed  concrete  
pile  with  a Steel  stinger  at  tip

Precast
Prestressed 

Concrete 
Section

Steel 
Stinger
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1- HYBRID PILES

Section: Square 700mm x 700mm
Effective prestress: 7 MPa
Materials: 
Concrete @28 days & Piling process: 42 MPa
Strands: ASTM A416 Gr 270 k. LR. 
Steel reinforcement: ASTM A706 Gr60
Plate: ASTM A36.
Stinger: Steel pipe pile API 5L Gr 60.
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2- BULKHEAD & FLOOD CONTROL STRUCTURES

Retaining wall typical solutions: 

ÅSteel Sheetpiles

ÅDiaphragm walls

ÅSecant concrete piles

ÅPrecast L walls

ÅReinforced Earth

For soft cohesive soils: precast solutions
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2- BULKHEAD & FLOOD CONTROL STRUCTURES
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2- BULKHEAD & FLOOD CONTROL STRUCTURES

CZ -SOL

Prestressed precast elements installed with impact Hammer or in a Bentonite slurry excavation

®
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2- BULKHEAD & FLOOD CONTROL STRUCTURES

Prestressed precast elements, installed with impact Hammer
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2- BULKHEAD & FLOOD CONTROL STRUCTURES

HINCASOL & PANOSOL

Prestressed precast panels. Installed with Hammer or in a Bentonite slurry excavation

®®
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2- BULKHEAD & FLOOD CONTROL STRUCTURES

FLOOD CONTROL WITH HINCASOL®
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2- BULKHEAD & FLOOD CONTROL STRUCTURES

Open Box (Clearance 6 mts)
άCǊŀƳŜǎέ Ґ tǊŜǎǘǊŜǎǎŜŘ ǇǊŜŎŀǎǘ ǿŀƭƭǎ Ҍ .ŜŀƳ Ҍ LƴŎƭƛƴŜŘ ŘǊƛǾŜƴ ǇƛƭŜ
Thickness 35cm vs Preliminary design with cantilever solution thk: 60cm

L = 3m span 3m
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2- BULKHEAD & FLOOD CONTROL STRUCTURES

Standards ACI318 compliant, exposition Class C2/S1

Concrete 6000psi, W/C 0.40 max
No epoxy coating on rebars Ą Focus on strict concrete cover compliance & concrete mix
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3- DECK-ON-PILE SUPERSTRUCTURE

Å Veracruz, MEXICO

Å Multipurpose cargo terminal

Å Marginal wharf, Deck on piles

Å Design by SGH
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3- DECK-ON-PILE SUPERSTRUCTURE

Å Implementation of accelerated marine construction techniques with dual top-down system 
and extensive use of precast concrete elements in the deck, some of them prestressed

Loads: 
Å 100 ft gauge STS cranes with 8 wheels per corner.
Å 420 Liebherr Mobile Harbor Crane (MHC)
Å Allowable Uniform Live Load = 1,000 psf 
Å 355 Ton capacity steel piling (Row A)
Å Breasting and Mooring - 7,000 TEU PPX Vessels and 1,200 TEU feeders
Å Seismic Loads (OLE, CLE per MX CFE Code 

and Site Specific Spectra)
Å Hurricane loads (STS cranes have tie downs)
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3- DECK-ON-PILE SUPERSTRUCTURE

DECK CONSTRUCTION SEQUENCE TOPPING

JOINT

PC BEAM

STEEL PIPE PILE

Å Pile installation & Pile Cut-off

Å Install PC RC Plug w Subcap Unit

Å Erect PC Beams

Å Cast Joints

Å Erect PC PS deck panels

Å Cast topping

Å Install marine appurtenances  
 

PC RC PILE 
PLUG w SUBCAP

PC PS DECK PANELS
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3- DECK-ON-PILE SUPERSTRUCTURE
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3- DECK-ON-PILE SUPERSTRUCTURE

JOINT REINFORCEMENT MANAGEMENT 
VIA BIM
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3- DECK-ON-PILE SUPERSTRUCTURE

PC RC PLUGS
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3- DECK-ON-PILE SUPERSTRUCTURE

ERECTION OF PC BEAMS
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3- DECK-ON-PILE SUPERSTRUCTURE

JOINT REINFORCEMENT INSTALLATION ALL STEPS IN ONE PIC


