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ACI 349 Code Change to Use the Gr.80 Headed Deformed Bars
in Nuclear Power Plant Structures

ol & %

Lee, Byung Soo

Abstract
Generally, a lot of reinforcements are used in nuclear power plant concrete structures, and it may cause several
potential problems when concrete is poured, Because of the congestion caused by hooked bars, embedded materials, and
other reinforcements, it is too difficult to pour concrete into structural member joint area, The purpose of this study
is to change ACI 349 Code for using the large—size(57mm) and high—strength(Gr.80) headed deformed bars instead of
standard hooked bars in nuclear power plant concrete structures in order to solve the congestion problems,
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12.6 Development of headed and mechanically anchored deformed bars in tension
12.6.1 Same—as—ACH318-08

- Use of heads to d'evelop deformed bars in tension shall be limited to conditions satisfying (a) through (f):
(a) Bar fy shall not exceed 66;6006pst 80,000psi;

(b) Bar size shall not exceed No-t++ No.18;

(e) Clear cover for bar shall not be less than +d; 1d, and
(f) Clear spacing between bars shall not be less than 4d; 2d,.
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12.6.2 Same—as—ACH318-08.

= development length in tension I, shall be as follows;
(@) Development length(l,,) of headed deformed bars shall be(0.016 w,f,/\/f. )d, when conditions described in i) through iv) are satisfied.
i) Bar f , shall not exceed 60,000 psi
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i) Bar size shall not exceed No. 11
iii) Clear cover for bar shall not be less than 2d,

iv) Clear spacing between bars shall not be less than 4d,

(b) For the case that conditions are beyond the range of the limit specified in 12.6.2(a), develooment length (i,,) of headed deformed bar shall
be (0.020%,f,/ VF.))d, and transverse reinforcement index (X;,) where calculated by using equation 12-2 of Code 12.2.3 shall not be
less than 1.2d,.

(c) "Development length (1,,) of headed deformed bars” replacing "Development length (1,,) of standard hooks” specified in section 12.5 can
be obtained by multiplying modification factor 0.7 by the equation in 12.6.2(b). In this case, transverse reinforcement index (X,,) specified
in section 12.6.2(0) is not necessary to be considered. In order to apply the correction factor 0.7, at least one of the conditions
specified below shall be satisfied.

i ) Thickness of side clear covering shall not be less than 2d,, or
ii) Headed deformed bars are reinforced according to details described in Fig.12.6(c) of R12.6 “headed deformed bar reinforced
with hairpin reinforcements”

12.6.4 Any mechanical device capable of developing the specified tensile strength of reinforcement without ———3
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R12.6 Development of headed and mechanically anchored deformed bars in tension e o o o — :
The restrictions on normalweight concrete, maximum bar size of Ne-H No.18, and upper limit _ . U;gﬁ:;?mﬁth
of 66,600pst 80,000psi for fy are based on the available data from tests.'*'>"%" i L bars
...... _— A
To extend the range of using headed deformed bars, tests for evaluating performance were made Al L
with values of variables lying out of the limit specified in existing regulation and test results were |
taken in consideration. Test result verified that a separate equation for calculating development I i
length of headed deformed bars is needed for the case large diameter bars having diameter not ot ! !
smaller than #14, high strength bar having design yield strength fy 80,000 psi, or for the case 7 r
clear cover thickness of bars is allowed to be 1d, (clear spacing between bars is allowed to be
) ) ) ) ) . ) Fig. R12.6(c) headed deformed bar
2d,). A separate equation for calculating development length is taken into consideration in section . . . . )
confined with hairpin reinforcements
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