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Conventional Buildings- UC®

UNIVERSITY OF

= Concrete
* Frames — beams and columns
= Walls
= Combination of walls and frames
= Lack on modern seismic engineering
= Little “toughness” or “resilience”
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Harcourts, Madras St
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= Concrete
= Frames - beams and columns
= Walls

= Combination of walls and
frames
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Desirable post elastic mechanisms ’nUCR«Sf

Seismic
loading —
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(a) Frame with gravity (b) Full strong-column (c) Beam-sway
and Seismic loading weak-beam mechanism mechanism
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= Conventional Beams:

= Yield or go plastic

= Elongate under cyclic loading from
earthquake

= Concrete worst
» Then steel

= Then timber (in connection
hardware)

= Loss of floor support
= |Loss of load path across
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= Conventional Beams:

= Yield or go plastic

* Elongate under cyclic loading from
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Elongation of the beams -
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(a) Beam plastic hinge zone rotates (b) Entire beam rotates to allow for
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Matthews et al 2008
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Clarendon,
Chch 2011
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UoC testing Corner column UCW

UNI\ ERSITY OF

- J Matthews



ENG.BULL.0002.18

I
70 80 90 100 10 20 30 40 50




ENG.BULL.0002.19




ENG.BULL.0002.20

| [ Ill\Illl‘llIl‘lIIl\IIll\lm\llll\lII\\Il\l\ll\l\l\\l\\\l\\u\\ uu\\m'\uu\nu\uu\\
40 50 60 70 8o 90100 10 20 30

40 50 60 70 80 90200 10 29 30 4




ENG.BULL.0002.21

UoC‘ Testing —
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= PREcast Seismic Structural Systems
(PRESSS)

= Japan & USA research programme
= Beams and columns

= Walls

= Tested San Diego 1995
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UT-GAP connection

Palmieri, Sagan et al.
1996

MILD REINFORCING AT TOP IN
METAL CORRUGATED SLEEVES
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Early Japanese reinforced
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= New configurations of typical building
materials

= At slab level — beam pivots - like a small hinge

= Very little damage to the floors — doesn't
“tear”.

= Structural Steel and Concrete options
= Timber will work too.
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The Non-Tearing Floor System
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Shear reinforcement Longitudinal
(Diagonal hanger) reinforcement

o

Beam cast with Bar length unbonded

slot/gap in concrete using steel/plastic tubes
» FRST “Future Buildings” Programme E Au 2010
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Accommodation of rotation via
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Slotted Beam u
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1.0 % Drift
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2.0 % Drrift
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Slotted Beam 3.5 % Drrift
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Top of beam and floor

Conventional Frame
B post - 2004
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Slotted Beam
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J Matthews
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2 Store y, "Non-tearing” Precast UC
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Slotted Beam at ULS Monolithic Beam at ULS

(MacPherson, 2005)
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Slotted system floor at ULS Monolithic system floor at
ULS (Lindsay, 2004) 4
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Pampanin (2005) and Pampanin, Amaris, Akguzel, and Palermo (2006)
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Alternative solutions of steel shear UC

“Hercules” systems,
proprietary of B.S. Italia srl

50



ENG.BULL.0002.51

= Conventional

= Damaged and costly to repair, if
possible.
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New Technologies -

Gravity / post-tensioning
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(a) As-built post- (b) Connection (c) Reinforcement,
tensioned wall detail confinement and steel
bracket details

Marriott et al 2008 55
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= Thank you.
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