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O

alternative design solutions for one storey-precast
industrial buildings, which allow to

locate the dissipation capacity of the structure

in the mechanical connections preserving the
integrity of the structural elements.

[0 Two design approaches:

partial isolation of the floor/roof system

total isolation of the roof-system




[0 development of precast structures Since the 1970-80’s
O more than 80% of the category in Italy and in South Europe.
[0 during the South-European earthquakes of the last decade,
significant damage has been registered in the structural
elements of one-storey precast industrial building
designed according to the current codes

[0 In the previous editions of Eurocode 8, this type of structure was
particularly penalised with a lower behaviour factor




[0 Recent research investigations are now focused on
the experimental characterization of the cyclic
behavior of the traditional connections between the
structural elements, i.e. roof-to-beam and beam-to-column.

[0 The intent is to reduce the structural damage in the columns
due to the formation of plastic hinges in proximity
of the column-to-foundation region, by introducing

slight modifications to the typical adopted commercial connections




0 CONNECTIONS BETWEEN STRUCTURAL MEMBERS
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Figure 2 - a) Roof element-to-beam connections; b) Beam-to-column connections




O (Type 1) connections between roof elements
O (Type 2) roof element-to-beam connections
O (Type 3) beam-to-column connections
O (Type 4) column-to-foundation connection
O (Type 5) connection of horizontal or vertical

cladding panels to the structure




O STRUCTURAL BEHAVIOUR WITH DISSIPATIVE OR NON-DISSIPATIVE
CONNECTIONS
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Figure 3 — Different solutions of roof element-to-beam connections and beam-to-column connections




O

Experimental Tests on Roof Element-to-Beam Connection
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Figure 4 - Push-over test: comparison of two different connections’ behaviour




[0 two pushover tests
(P.O.1) typical commercial roof-to-beam connection
(P.0O.2) thinner plate (5mm instead of 8 mm) with rounded angles

0 60% increment of maximum displacement respect to (P.O.1), with a
significant distortion of the steel plate preventing spalling failure of
“beam” concrete edges




[0 The cyclic behaviour of (P.0O.2) connection:
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Figure 5 — Cyclic test: experimental-numerical comparison of force-displacement diagrams




-
NUMERICAL ANALYSIS

0 pseudo-dynamic and quasi-static cyclic tests
[0 one-storey precast industrial building

[0 Quasi-static push-pull and time history analyses have been carried
out with RUAUMOKO 2D

O ordinary solution (0.S.), Linear Elastic rule is adopted since
connections remain in the elastic field; the(fartial isolated solution
(P.I.S.) is modelled with a Wayne-Steward hysteresis rule, while
for the isolated solution (I.S.) elasto-plastic and flag-shaped
histeresis rules have been adopted
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Figure 6 — Experimental prototype and numerical model




[0 Quasi-static cyclic push-pull analysis
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Figure 7 - Quasi-static analysis: total force vs displacement curves; displacement profiles; damping curves




0 high stiffness of connections
0 no relative displacement between roof elements and beams

O central columns reach higher displacements/drift than the external
ones

O use of elastoplastic dissipative connections (1.S.) allows a greater
dissipation capacity (n=3.5, Eequiv=45%) compared to I.S. flag-
shaped (p=3.5, Eequiv= 22%), 0.S. (u=3.5, Eequiv=28%) and P.I.S.
(M=3.5, Eequiv=21 /o)




[0 Time history analysis

Time history analyses use an ensemble of ten Californian
earthquake records scaled to match the EC-8 design
response spectrum with an acceleration of 0.3.




b)

Table 1 - Time history analysis: a) residual displacements; b) maximum displacements contributions
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[0 Results

use of totally isolated floor solution, allow to drastically
reduce column displacements limiting the cost of repair
to the substitution of the mechanical devices




Thank you for your attention
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