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Based on the experimental results reported by Shahawy and Issa*, the discussed paper studies the
appropriateness of a modified equation presented by the authors® for the development length of
prestressing strands which accounts for the effect of confinement stress in confined sections. The
authors should be congratulated for producing a detailed paper which is acknowleged by the
discusser. Some findings are interesting for the discusser, who would like to address the following
comments for the authors’ consideration.

1. Table 1 presents details of the test program carried out by Shahawy and Issa*. Data concerning
transfer length are included. However, the discusser has not found these data in the paper authored
by Shahawy and Issa*. Besides, in the comments by Buckner?® on Shahawy and Issa*, a remark
detailing transfer lengths ranging from 25 to 30 in. (635 to 762 mm) is included, but there is no
transfer length for each pile. How did the authors obtain these transfer lengths? Do the authors
know how the transfer lengths were measured? Are there also strand end slip measurements at

prestress transfer? On the other hand, what was the concrete age established for the development
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length tests? It is noticed that transfer length can change with time®"?

and also that prestress losses
occur’®; do the authors have some information on these aspects?

2. The nominal flexural strength of the prestressing strand (fps) is renamed by the authors as slipping
stress (fss), which is introduced into Eq. (1b) in addition to the term fys from Eq. (1a). In the
discusser’s opinion, readers may be confused as it seems that there is only one term —f,s renamed as
fss— when it should be made clear that there are two different prestressing strand stresses: stress in
the prestressing strand at nominal strength of the member (f,), achieved by bond along the
development length; stress in the prestressing strand (fs), achieved by bond along an embedment
length, which is lesser than the development length. Besides, the authors have stated that in the ACI
318-11° equation for development length of prestressing strands (Eq. (1a)), the development length
is equal to the embedment depth of the pile. However, according to the development length

definition®°-3?

, this is true only if fss = fos —which implies that there is no strand end slip at loading-.
Evidently, fps will be reached in the case of embedment length longer than the development length,
and fss (< fys) will be reached in the case of embedment length shorter than the development length
because of the strand slippage.

3. Experimental studies considering development length (without strand slippage) and also bond
behavior after strand slippage, by defining a new development length with strand slippage, have
been carried out***® by means of the ECADA test method>*.

4. 1t is worth remarking that the equation (Eq. (2b) proposed by Shahawy and Issa* , which derives
from Eq. (2a)), well matches the experimental data, as presented in Table 2. The authors have stated
that Eq. (2b) uses the slipping stress of the strand as an input. The discusser believes that Egs. (1b)
and (4b) also use the slipping stress of the strand as an input; is this right?

5. Eq. (2a) is a modification of the ACI 318-11% equation (Eq. (1a)), as proposed by Shahawy and
Issa’ to incorporate an average bond stress term (Uae) into the second part of the equation.

However, it seems that Shahawy and Issa* have used an unrealistic strand area/perimeter ratio, as

follows: strand cross-sectional area Aps = 7 * dy’/4, and strand perimeter X0 = m * dy, which results
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in dy/4. For this reason, there is a constant of 4 in the denominator in the second part of Eq. (2a).
Therefore, the uae values are also unrealistic: when the actual strand area/perimeter ratio is used
(strand cross-sectional area Aps = 0.725 * 7 * dy?/4, and strand perimeter o = 4/3 * 1 * dp), the
corresponding constant in the denominator is 7.36 (see Eqg. (6)) and ug is 140 psi (0.96 MPa),
whereas according to Shahawy and Issa,* Uy is @ nonreal value of 250 psi (1.72 MPa).

6. Besides, as Uaye IS used only in the second part of Eqg. (2a), and Eq. (3) considers the available
embedment length (available flexural bond length —embedment length minus transfer length-
according to the footnote of Table 1), it seems that T should include the effective prestressing strand
force.

7. On the other hand®**| the actual strand cross-sectional area for today’s prestressing strands of 0.5
in. (13 mm) in diameter is Aps = 0.779 * 1 * dy?/4. Therefore, constant 7.36 in Egs. (5, 6, 9a, and 9b)
should be replaced with 6.85 to obtain more adjusted predictions.

8. It should be clarified that Eq. (4a) was proposed by Zia and Mostafa® for sudden release Another
equation was also proposed by Zia and Mostafa® for the gradual release.

9. As stated by the authors, the transfer length in the absence of confinement is a function of the
strand diameter, effective prestress and average transfer bond stress. This is in accordance with the
ACI 318-113 transfer length model, whereas the European practice considers more variables®. In
addition, other approaches have also stated the effect on the transfer length of variables such as
concrete compressive strength®, cement content, to result in a variety of proposed equations*’.

10. The confinement in the specimens tested by Shahawy and Issa* was provided by two sources:
the spiral reinforcement placed at the end sections of piles, and the confined stress by a clamping
force using post-tensioning thread bars. However, it should be pointed out that only the upper and
lower faces were subjected to confinement via clamping force. Consequently, the discusser suggests
the consideration of the Poisson’s effect on the specimens in the reduction factor presented in Eq.

(8a).
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