Journal of the Korea Concrete Institute
Vol. 24, No. 6, pp. 727~735, December, 2012
http://dx.doi.org/10.4334/JKC1.2012.24.6.727

ZASHM PSC 70l ChEt 2400 MPa ZHeiMe] H84 A

ot 37 =xfed” - AR
UgristE AARA T AN ERAST

Investigation on Applicability of 2400 MPa Strand for
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ABSTRACT Recently, a high-strength strand of 2400 MPa was developed using domestic technologies. In 2011, KS D 7002
was revised to cover the newly developed high-strength strands to support their practical usage. Presently, however, discussions
and evaluations are not sufficient on the mechanical properties of the strands and their performance in structural members. Also,
there were no detailed reviews on the need to revise the current design code for practical use of the high-strength strands. In this
study, flexural behavior of a member with the high-strength strands was estimated through sectional analysis and a review and com-
parison of the domestic and foreign design codes were conducted considering the analysis results. Also, the need for the revision
of the design code was discussed. Such discussion especially focused on the estimation of the stress in strand, which related with
various issues such as determination methods for yield point of strands, time-dependent loss of prestressing force, estimation of
stress in strand at member failure, and net strain limit for ductile failure of member. The discussion revealed that some parts in
the design code need a revision and the further studies are required.
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Table 1 Material properties of strands

. Tensile strength of strand (MPa)
Properties
1860 2160 2400
Constant A 0.025 0.025 0.025
Constant B 118 100 90
Constant C 10 10 10
Yield strength, f,, (MPa) 1685 1978 2189
Yield strain, &,, 0.0104 0.0119 0.0129
Strain at rupture, &, 0.0415 0.0421 0.0466
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Fig. 1 Comparison of compressive stress-strain curve for
concrete and Popovics model”
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Fig. 2 Modified Ramberg-Osgood model

Fig. 3 Cross section of PSC girder for the analysis
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Table 2 Parameters for analysis: tensile strength of strand

. Tensile strength of strand (MPa)
Properties
1860 2160 2400
Total area, 4738 4047 3652
A, (mmz) (48 strands) | (41 strands) | (37 strands)
Remforce;lem O 0.0036 0.0031 0.0027
»

©0p,=A4,/bd,, where A,= area of prestressing steel, b = width of
compression face of member, d,= distance from extreme com-
pression fiber to centroid of prestressing steel

ZAEHM PSC HO{0| CHEF 2400 MPaZ Z9iMo| MM 2M | 729



Table 3 Parameters for analysis: reinforcement index (fy =40 MPa, f,,=2400 MPa)

Section type Parameters
Number of strands 14 21 28 35 42 49 56 63 70 77 84
I-type Area (mm’) 1381.82072.7 |2763.6 | 3454.5 | 4145.414836.3 | 5527.2 [ 6218.1|6909.0 | 7599.9 | 8290.8
section Reinforcement ratio, 0, |0.0010|0.0015|0.0021 |0.0026 | 0.0031|0.0036|0.0042|0.0047 | 0.0053 | 0.0059 | 0.0065
Reinforcement index, @, | 0.061 | 0.089 | 0.116 | 0.141 | 0.159 | 0.176 | 0.192 | 0.209 | 0.226 | 0.244 | 0.262
Number of strands 1 2 3 4 5 6 7 8 10
Rectangular Area (mm’) 98.7 | 197.4 | 296.1 | 394.8 | 493.5 | 592.2 | 690.9 | 789.6 | 987.0
section Reinforcement ratio, o, |0.0008|0.0016 |0.0024 |0.0031 |0.0039|0.0047|0.0055 | 0.0063 | 0.0078
Reinforcement index, @, | 0.047 | 0.090 | 0.133 | 0.175 | 0.216 | 0.253 | 0.287 | 0.317 | 0.373

@, = Pplys/fer» Where p, = reinforcement ratio, f,, = stress in prestressing strand at nominal flexural strength

Fig. 4 Moment-curvature curve
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Fig. 5 Strand stress at member failure according to com-
pressive strength of concrete

Fig. 6 Strand strain at member failure according to com-
pressive strength of concrete
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Fig. 7 Strand stress at member failure according to pyfy,/fox

Fig. 8 Strand strain at member failure according to rein-
forcement index (l-type section)
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Fig. 9 Strand strain at member failure according to rein-
forcement index (rectangular section)
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