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Headed Bar Anchorage of Exterior Beam Column Joints
in Nuclear Power Plants
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ABSTRACT

This study investigated headed bar anchorage of exterior beam column joints in nuclear power
plants. In nuclear power plant structures, anchorage of headed bar is recommended to satisfy ACI
349-01 App. B that are based on the Concrete Capacity Design (CCD) method. However, CCD
method may lead to very conservative results for beam column joints where head is anchored
within the diagonal strut and concrete is confined by transverse rebar. Compared with results of 5
joint specimens, the anchorage capacities calculated by ACI 349-01 are underestimated by 70-90%.
Therefore, it is necessary to amend ACI 349-01 for the mechanical anchorage in beam column

joints.
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2.1 ACI 349-01 #5 B
ACI 349-01 22 BE CCD%#(Concrete Capacity Design method)& 273 3H AdAYez, 23
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o BEE FASD Yok FAHANEL gL F AL E ALFEE gz Qo
- Steel strength: N, =nA, f,
(n: headed bar /}%, 4,,: headed bar®] #EBH, f,: AZZ=)
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- Concrete break out strength: N, = A—A!I/l U, ¥, N,

(A FAUA, A= 90, 4,0, % BA, 4%, F9 A%, N=39 /F,1,”)
- Pull out strength: N, = ¥, N, (¥;: FEAF, N,= Abrgsfc , Ay Z gt &)
- Side face blow out strength: N,= 13¢ /4y, f. (c: @A)

2.2 ACI 352-02%
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Specimens beam section Beam bar 1./ IMPa) ly (4]
b [mm] h [mm] Top Bottom Provided Required
JM-1 350 500 4-D22 3-D22 61.7 15,6 7.8
JM-2 350 500 8-D22 6-D22 60.1 15.6 7.8
WM 800 400 5-D32 5-D32 56.4 13.2 8.7
JM-#11-a 450 3505 3-D36 3-D36 32.8 115 124
JM-#11-b 450 505 3-D36 3-D36 32.8 115 12.4
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% 4 Beam moment-drift ratio (JIM-#11-a)
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