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SUMMARY AND CONCLUSIONS
Pullout and seismic tests were conducted to investigate the

applicability of headed bars with small heads. The test data
were assessed to examine the effects of the head size, shape,
and head-attaching technique on the anchorage behavior
under both monotonic and repeated loads. The results from
full-scale seismic testing of a joint with headed bars were
evaluated by comparison with a companion specimen with

hooked bars and by using the acceptance criteria of ACI
374.1-05.15 Based on the test results, the following
conclusions were reached.

1.. No brittle concrete breakout occurred for any head
bars in pullout, provided that the head size (Abrg/Ab) was at
least 2.6 and the embedment depth was 10db (0.13fy,measdb/

f ′,c meas ).
2.. The loading condition onotonic versus repeated),

head shape (circular versus square), and head-attaching technique
(threading versus welding) did not influence the anchorage
behavior substantially during pullout. These results are
consistent with ASTM A970-0410 and ACI 318-081

(Section 3.5.9).
3.. The headed bars with large heads Abrg/Ab = 4.5)

exhibited higher anchorage strengths than the headed bars
with small heads (Abrg/Ab = 2.6 to 2.8).

4.. The test results of the joint subassemblies support t
applicability of headed bars with small heads (Abrg /Ab = 2.6)
in exterior beam-column joints and the new ACI 318-081

provision on headed bars (Section 12.6).
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