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Bridge70 Vijzelstraat, Amsterdam
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Challenges

• 150 bridges in Amsterdam with similar designs constructed 

between 1880 and 1960

• ~ 30 of them without shear connectors in the interface

• Only shrinkage reinforcement (Ф6@100mm) on the top layer

Goals 
• Investigate the bearing capacity of this typology with emphasis 

on:

• Interface behavior

• Transverse force distribution
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Experimental Campaign 
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Specimens Description

LB1

LB3
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Measurement Plan

• 42 optic fibers

• 15 LVDTs

• 12 Lasers

• 6 reaction 

load cells

• 2D & 3D DIC
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Observed Failures – LB1
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Observed Failures – LB3
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Simulation details • 3D solid model with only ¼ of the specimen due to 

symmetry. (CHX60)

• The top reinforcement is neglected (Ø6@100)

• Mohr Coulomb Interface with c = 0.1MPa and φ = 26°

(MC2010-6.4.2.3)

• Load is introduced as imposed displacement on the loading 

plate. Displacement increment Δ=0.5mm

• Total strain crack model for concrete (rotating)

• Von Mises Plasticity for steel with isotropic hardening

• Regular Newton Raphson

• Energy or Out-of-balance force convergence criteria  

(Energy 1E-4 and FORCE: 1E-2)

• Mesh size: 50mm

• Phased analysis; First steel beams + concrete self-weight

• Phase II Load till Failure
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Material Properties. Based on material core-test

Concrete Steel
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Interface Properties

Interface Mesh elements (CQ48I)

- Coulomb Friction

Coulomb Friction properties
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Load Deflection

LB1 – SHORT Specimen L=5900 mm LB3 – LONG Specimen L = 7665 mm
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LVDT 7

Transverse Displacement
LB1 – SHORT Specimen LB3 – LONG Specimen
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Crack Pattern – LB1

Crack Pattern – LB3

16

Other Results – LB1

Other Results– LB3
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Interface – LB1

Interface – LB3
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Plain Model – LB1
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Plain Model – LB1 –

Before Cracking
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Plain Model – LB1 –

Before Cracking
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Conclusions

• Numerical models show good agreement with 

experimental observations (2 failure modes captured)

• Yielding of the steel elements is reached

• Lack of transverse reinforcement can lead to large 

transverse displacements and ductility of the element 

can be limited due to interface failure. 

• Future work: Development of analytical model
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