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Cyclic Test

e  Summary Results

Cyclic loading
“Yield” strength 58 kN
Maximum strength 70 kN
“Yield” displacement (d,) =~ 90 mm
Ultimate displacement 190 mm
Total eneziyllq:i(:cs;:ooal;ced by the ~ 20 kNm
Total enegfzeorlri]sglig;ed by the ~ 26 kKNm




SAFECAST Project — Final Meeting

Cyclic Test

 Damage Observation
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Cyclic Test

e Damage Observation
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Cyclic Test

Key results

Even with a large displacement input collapse of the
assemblage was not reached,;

There is some initial beam-column joint moment-rotation
stiffness that reduces along the test;

Damage was concentrated mainly in the beam-column
connection;

Moderate damage was also observed along the height of
the column (flexural cracks along the lower 2m);

Energy dissipation was mainly carried out by the beam-
column joint mechanism;

Spalling and crushing of concrete on the corbels and beams
at the joint reduces the moment resisting capacity of the
connection.
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] 2D real scale static tests on beam-column
subassemblies

Conclusions

Even with a large displacement input collapse of the assemblage was not
achieved either for monotonic and cycling loading.

1. There is some initial beam-column joint moment-rotation stiffness that
reduces along the test.

2. Damage were concentrated mainly in the beam column connection.

3. Moderate damage was also observed along the height of the column
(lower 2m flexural cracks)

4. Energy dissipation was mainly absorbed by a beam-column joint
mechanism

5. Spalling and crushing of concrete on pile corbels and beams at the
joint reduces the moment resisting capacity of the joint
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1 3D large scale dynamic tests on precast cladding
panel to column connections

O Two Configurations tested
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Configuration 1 — Three panels A placed on the North side of the model
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1 3D large scale dynamic tests on precast cladding
panel to column connections

O Two Configurations tested

44

FE 1

1W: o ez == [
'l I 1
I

+W;Fa +]§L

P
I
>

'F-'Fvcn-?—[*

* !2

| 1
le[iT=+ ez == T3[
FD =

&
Roof plan
o |
WGFE I %
G2
fele e eTe el
feTeTe e TaeTe]

g g
i g pIeTeTe e

SRRV

/4
j@ ;ﬁ SR @
d § aTalara et are] %

e "

eTeeraTerererel
Honooooon

: FETT
1\g jaBeiEsRn, |
|

Cut B-B Cut A-4&

Configuration 2 — Two sets of three panels (A and B) placed on the
South and East sides of the model
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1 3D large scale dynamic tests on precast cladding

SAFECAST Project — Final Meeting

panel to column connections

O General experimental data

Test Configuration Loading Angles
1 1 Out-of-plane cold-formed
2 1 Out-of-plane cold-formed
3 1 Out-of-plane cold-formed
4 1 In-plane hot-rolled
5 1 Out-of-plane hot-rolled
6 2 Bi-directional hot-rolled

® Cold-formed ST37 (fy=235MPa)

steel angles (8mm thickness)

® Hot-rolled steel equal angles

(L120x10)
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1 3D large scale dynamic tests on precast cladding
panel to column connections
O Seismic Loading
— EC8 pseudo-acceleration response 08
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1 3D large scale dynamic tests on precast cladding
panel to column connections

O Instrumentation
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1 3D large scale dynamic tests on precast cladding
panel to column connections

O Test setups
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1 3D large scale dynamic tests on precast cladding
panel to column connections
O General experimental data

Peak platform

Max

EC8 . Frequency (Hz) Damping % . Position Maximum drift %
Test run acceleration (g) acceleration (g)
Stg 1-Pink noise - 2.05 3.4 - - -
Stg 2-Seismic test 0.17 1.94 - 0.49 Column SE P3 0.6
Stg 3-Seismic test 0.19 1.87 - 0.74 Column SE P3 0.91
1st out-of-plane T
north side Stg 4-Seismic test 0.27 1.86 - 0.94 Column SE P3 1.05
Stg 5-Pink noise - 1.95 3.4 - - -
Stg 6-Seismic test 0.36 1.78 - 1.15 Column SE P3 1.45
Stg 7-Seismic test 0.43 - 6.94 Panel 3 West side 1.76
Stg 1-Pink noise - 2 3.73 - - -
2nd out-of-plane Stg 2-Seismic test 0.21 1.87 - 0.72 Column SW P3 0.7
north side - new Stg 3-Seismic test 0.21 1.87 - 0.73 Column SW P3 0.71
position Stg 4-Seismic test 0.3 16 - 1.21 Column SW P3 1.08
Stg 5-Pink noise - 1.9 4.49 - - -
3rd out-of-plane Stg 1-Pink noise - 2.05 5.07 - - -
north side - Stg 2-Seismic test 0.24 2 - 0.72 Column SW P3 0.75
fastened Stg 3-Seismic test 0.33 1.82 - 1.05 Column SW P3 0.97
Stg 4-Seismic test 1.6 - - 12.2 Panel 3 east side 1.27
1st in-plane south Stg 1-Pink noise - 2.69 4.82 - - -
side-signal in Stg 2-Seismic test 0.35 - - 0.72 Column NW P3 0.66
tranverse Stg 3-Seismic test 0.22 - - - - -
direction Stg 4-Seismic test 0.18 - - - - -
Stg 1-Pink noise - Trasnv=2.57; Long=2.59
Stg 2-Seismic test 0.07
Stg 3-Seismic test 0.1
Stg 4-Seismic test 0.14
Stg 5-Seismic test 0.22
Stg 6-Pink noise - Trans=2.39; Long=2.39,2.78
Bidirectional - Stg 7-Pink noise -
new steel angles Stg 8-Pink noise -
Stg 9-Seismic test 0.31
Stg 10-Pink noise -
Stg 11-Seismic test 0.43
Stg 12-Pink noise -
Stg 13-Seismic test 0.48

Stg 14-Pink noise

Trans=2.25; Long=2.25
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1 3D large scale dynamic tests on precast cladding
panel to column connections

O Key results

« Along the several tests, as the amount of damage increases, the
frequency decreases but the stifness could be improved with the
fastening of the connection
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1 3D large scale dynamic tests on precast cladding
panel to column connections

O Key results

Rankling problem occurs when the connections are not well
fastened
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1 3D large scale dynamic tests on precast cladding
panel to column connections
O Key results
Damping
: 7
« Damping Increases ¢ —
during the test run w 5 S =
° S s
© 3
9 5 In plane test
ANIPB i
0
Final O 1 2 3 4 5 6 7 8 9
Meeting Random test Frequency (Hz)  Damping %
Test run
L Coelhe 1st out-of-plane north side Pink noise 2.05 3.4
Alfredo Campos Costal -01- . .
Paulo Candeias . P!nk no!se 1.95 3.4
Marta Mateus 2nd out-of-plane north side - Pink noise 2 3.73
Luis Mendes new position Pink noise 1.9 4.49
Marcia Gongalves _Af A
Barros Viegas 3rd out-of-plane north side Pink noise 505 5.07
Romeu Reguengo fastened
Filipe Saraiva . S A i
Serena Gambareli 1st |.n plane south. S|dg signal Pink noise 5 69 4.82
Daniela Finizza in tranverse direction
Pink noi 2.05 4.15
4th out-of-plane south side - !n no!se
R new steel angles AL 2 >
ome q .
215t-220d March Pink noise 1.86 5.95
2012
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1 3D large scale dynamic tests on precast cladding

panel to column connections

O Key results

Model deflected almost exclusively in the first mode shape
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1 3D large scale dynamic tests on precast cladding
panel to column connections

O Key results

» New steel angles do not reduce the displacement so they don’t
introduce stiffness (?)

« The displacements are higher in the 5™ test because the
structure has already some damage

Final 110.00
Meeting 100.00
90.00
Ema Coelho =
Alfredo Campos Costal £ 80.00 P
Paulo Candeias 2
Marta Mateus 2 70.00
Luis Mendes po
Marcia Goncalves S 60.00 —4—Test 1-weak steel angles
. E
Barros Viegas § —fi—Test 2-weak steel angles
Romeu Reguengo = S0.00
Filive S g g g —#—Test 3-weak steel angles
ilipe Saraiva
Serena Gambarelli gl L —@—test 4-in plane
Daniela Finizza 30.00 —4==Test 5-new steel angles
|
20.00
Rome 0.035 004 0045 005 0055 006 0065 007 0075 0.08 0.085
215t-227d March ground RMS [g]
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1 3D large scale dynamic tests on precast cladding
panel to column connections

O Key results

* Rupture of the connection. First test — out of plane test (example)

Frequency

[Hz]

ANIPB ]
Final 1.85 hd * @l

Meeting 180 S

|
Ema Coelho 1.70
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Paulo Candeias

Marta Mateus 160 failure

Luis Mendes 155

Marcia Goncalves 0.17 0.19 027 036 0.43
Barros Viegas PGA/g

Romeu Reguengo
Filipe Saraiva
Serena Gambarelli

Daniela Finizza Stage 2 Stage 3 Stage 4 Stage 6
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