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Unreinforced Single Anchors Subjected to Cyclic Tension, Shear, and Combined Loading
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Effects of Anchor Reinforcement on Headed Anchors under Cyclic Loadrng

ACIl 318-11 recommends hairpins and 2 sweertonersireecig A0k T hear towards free edg
surface reinforcement consisting of hooked < S

bars encasing an edge reinforcement for ¢ | :

anchors in shear, and hairpins placed close & | T aevene | 5| Wl — 10-6:6 Mono.
to anchors in tension. Concrete breakout N — " Dispgge@in‘é?’é“f"”“

occurs before reinforcement takes effect.

We proposed alternative designs and
detailing for anchor reinforcement. The
new reinforcement consists of a group of
closed stirrups proportioned to resist the
‘code- specrfred anchor sgeel capacity.
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Steel fracture was achieved 1n all shear

tests of 1.0 In. dia. reinforced anchors.
Meanwhile, the observed anchor capacities
were smaller than the code-specified anchor
values because concrete spalling caused
combined bending and shear action. Use a
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The expected steel tension fracture was
not achieved mainly because the anchor
reinforcement did not effectively prevent
splitting cracks. Concrete around the
anchor head thus lost its confinement and
crushed prematurely - Anchor pullout

80F

S
S

70L Seo

60 —— 1.0-6-6 moio.
asol (B @0t Cyclic loading
~ e Jnremforced
~40L-¢®. 0
2 X
o30LE&am N ... hp— e ...
-l r—e

20

oL 7 — o

0 1 !
0 0.3 04

. ) 0.2 ) .
Drsplacement (rn.)

Headed anchors in Plastic Hinge Zone of RC Columns

Anchors are currently not allowed in plastic
hinge zones In ACI 318-11 if concrete failure
modes likely control the behavior; and anchor
reinforcement iIs needed. Extensive concrete

damage Is expected In these regions.

This group of tests ' B Ir:r[ R
was to investigate the O o
feasibility of ==
installing headed ==
anchors in plastic J e
hinge zones. o T

= 3 specimens w/ one R

anchor in tension L 0

= 3 specimens w/ two

anchors in shear |
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Well-confined core concrete can a |
support headed anchors installed in [egSE L A B

plastic hinge zones of RC columns

Anchor reinforcement should 1) Confine core®

Anh mShear

concrete; 2) Restrain concrete splitting and blowout; and 3)Transfer loads from anchor heads
Cover spalling leads to exposed anchor shaft. Estimation of exposed length is key for capacity.
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