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EXPERIMENTAL RESEARCH ON PROGRESSIVE COLLAPSE
ASSESSMENT OF RC BUILDING STRUCTURES UNDER
CORNER-COLUMN FAILURE SCENARIOS

Overview

1.- Progressive collapse - Background
2.- Tests
3.- DAFs/LIFs

4.- Conclusions
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1. PROGRESSIVE COLLAPSE - BACKGROUND

Scenario dependent approach

= Simulation of extreme events (e.g. fire, impacts, natural hazards, terrorist
attacks, etc.)

Scenario independent approach
= Qbjective: reduction of consequences rather than considering the action
* Robustness
* Resilience
= For:
* Being able to resist a sudden loss of a column (CORNER-COLUMN)
= Through:
* Tying elements
* ALPs (Alternative load paths)
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1. BACKGROUND - LINES OF RESEARCH

PROGRESSIVE COLLAPSE
REDUCTION OF
CONSEQUENCES
-3 -8
CONSTRUCTION MONITORING
SERVICEABILITY
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2. TESTS

RC building structure (on-site concreting)
Flat-slabs 20cm thick
Columns 30x30cm?

e q® i
it 1R S i )




Gy UNIVERSITAT

i -
AP PouITECNICA _..I_
) D VALENCIA IB ITEBH m

2. TESTS
Mechanical property Element Age [days] Results [MPa]
Ground floor columns 57 32.2
_ 1% slab 43 30.5
Compressive Strength — qst f150r columns 42 33.2
2" slab 34 31.1
Ground floor columns 57 29275
_ 1% slab 43 28810
Elastic Modulus 15t floor columns 42 29403
2" slab 34 33119
Ground floor columns 57
_ 1% slab 43 2.44
Tensile Strength 1% floor columns 42
2" slab 34 1.83
Ground floor columns 57
1%t slab 43 4.52
Flexural Strength 15t floor columns 42

2" slab 34 4.08
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2. TESTS

WITHOUT INFILL WALLS

WITH INFILL MASONRY WALLS ——>

]

| i L 3
v it
Comer-column
loss in the 2nd
failure scenario
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2. TESTS
Accidental Load Combination (GSA)
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2. TESTS

Specially designed
steel column

Hinge

Unidirectional Thrgaded
. ar
hinge
UPN
profile
Restrains

Hinge
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2. TESTS

Monitoring

38 SG
38 LVDTs
2 Acc

LVDT_P2 12V
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2. TESTS
Without infill walls
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2. TESTS
With infill masonry walls
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2. TESTS
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2. TESTS

Column reposition
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2. TESTS
Without infill walls

Displacement [mm]
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2. TESTS
Without infill walls
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2. TESTS
With the introduction of infill masonry walls
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3. LIFs
Load Increase Factors

DoD: to consider mechanical
non-linearities and dynamic
effects

Simplified FEA static and
linear

Comparison with tests results
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3. LIFs
Load Increase Factors (CASE WITHOUT INFILL MASONRY WALLYS)

DoD:
= Force controlled = LIF =2.0
= Displacement controlled = LIF =[2.0 - 3.2]

Tests & FEM:
= For forces: LIF =1.24
= For displacements: LIF = 2.64
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4. SUMMARY
Real scale test (corner-column failure scenario):

= Great database for future studies and numerical simulations
(extensive monitoring system)

= Predominant ALPs: flexural and Vierendeel beam actions.
Partitions were also important when considered

= Partitions reduced 83% the maximum displacements

= Test performed by a realistic accidental load combination.
Realistic LIF were obtained:

o LIF for forces are quite below those recommended in DoD
o LIF for displacements are within the recommended values in DoD
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4. FUTURE WORKS

= Monitoring system for punching shear simplified methodologies
applied to corner-columns

= Parametric study through FEA

= Tests on precast concrete buildings
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