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Background and Objectives of This Research

Background
Steel support

= In cooling facilities at electric power plants, . .
equipment and piping are usually fastened to pipe '
RC member using anchors. Soils anchors [
» Current seismic design allows partial cracks of '
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= Since structural resilience is much attributed to _

Force

= Clarify nonlinear behavior of headed anchors Wall
based on static and dynamic tests, focusing on

such connections, seismic behavior considering Pibing Sysizs supmored by anshers Hesded anchor bols
cracks of concrete should be carefully evaluated
in earthquake prone countries. S00KN Actuator N
T H] Weight Hisight
N ' % £
. . £

ObJeCt|VeS Reaction Steel Support 8E Steel Support §E
o —

Specimen

600mm

Specimen

failure mode of anchors and presence of. oy iy
= Simulate experimental results using analytical ///%’ / //////// %
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Dynamic test (hake table test)

model with translational and rotational springs. Static test (cyclic loading test
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Experimental Performance of Headed Anchor Bolts

Experimental condition

= Specimens are RC blocks with 4 headed anchors.
Failure modes expected are steel bolt yield and
concrete cone failure, associated with bolt length.

= Experimental methods for assessing hysteretic
behavior of anchors are cyclic loading test (static
test) and shake table test (dynamic test).

Experimental performance

= Lateral strength in post-peak region exhibits more
stable in bolt yield type than concrete failure type.

In bolt yield type, effect of cracks is less significant.

» Force and displacement performance in static and
dynamic tests correspond well, regardless of
failure mode and presence of flexural cracks in
concrete.
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Specimen Failure mode Bolt length Initial cracks Test methods
S-B0 Bolt yield 250mm Without Static
S-C0 Concrete failure 100mm Without Static
S-B1 Bolt yield 250mm With Static
D-B0O Bolt yield 250mm Without Dynamic
D-CO Concrete failure 100mm Without Dynamic
D-B1 Bolt yield 250mm With Dynamic
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Lateral force and displacement performance based on static and dynamic tests
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Analytical Correlation for Experimental Results

Analytical idealization

Equivalent Stiffness K.,  Force

Mass K, =K,+F,/D, F

_ Equivalent Damping Ratio 4,/ Yield Moment
Steel Support Trandat hog= AW / (27 Koy D) Ko M,
. i i slat 27 S
= Hysteretic behavior of anchors are modeled with ranslaion 7 s

translational and rotational spring system.
* In linear analysis, equivalent stiffness and
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Analytical model Equivalent linear assumption

Amplitude 100%

Nonlinear slip model

damping ratio obtained by experiment are used.
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= Qverall hysteretic behavior under dynamic loads

are well simulated based on the analytical model.
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Analytical correlations based on linear models

Lateral Displacement (mm)

80 Amplitude 200% 80 Amplitude 180% 30 Amplitude 200%
N . | Boltyield type | [ Concrete failure type | Bolt yield type’
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Analytical correlations based on nonlinear models
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