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Investigation of Stress Changes in Concrete and Strands according to
Cutting Order of the Strands in Pre-tensioned Concrete Slab

Do-Young Moon,” Goangseup Zi,"* Jang-Ho Kim,” Gyuseon Kim,” and Man-Geun Yun®
"Dept. of Civil, Environmental & Architectural Engineering, Korea University, Seoul 136-701, Korea
?Korea Infrastructure Safety and Technology Corporation, Goyang 411-758, Korea
“Samsung C&T Corporation, Seoul 137-956, Korea

ABSTRACT This study focuses on the effect of the cutting order of prestressing strands on the strain change in the strands and on
the state of stress of concrete, experimentally and numerically. In the experiment, strain of strands and of transversal reinforcement
were measured for three different cutting orders during detensioning process by using flame-cutting procedure. The experimental
results were compared with those obtained from the FE analysis. As a results of the experiment, it is conformed that the cutting order
of prestressing strands affected on the strain of strands as well as of transversal reinforcement. The FE analysis gave similar results
to those obtained from the experiment. Therefore, the cutting order should be chosen appropriately to when the strands get detensioned.
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Fig. 5 Test scene for the B type specimen
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Fig. 6 Strain changes of No.3 strand at the cut-end

Table 1 Measured strain of strands and estimated prestressing force

A Type B Type C Type
Strand Strain change |Prestressing force| Strain change |Prestressing force| Strain change |Prestressing force
(x10°) (kN) (x10°) (kN) (<10°) (kN)
01 5827 112.44 5416 104.52 5519 106.50
02 5853 112.95 4982 96.14 5569 107.47
03 5549 107.09 5035 97.17 5368 103.59
04 5738 110.72 5278 101.85 5636 108.76
05 5727 110.53 5269 101.68 5299 102.25
06 5506 106.25 5318 102.63 5440 104.98
07 5735 110.68 4410 85.11 5412 104.43
08 5635 108.74 4789 92.42 5383 103.88
09 5467 105.50 4712 90.92 4984 96.18
10 5386 103.93 5508 106.30 4898 94.52
11 5810 112.12 5071 97.87 5000 96.49
12 5556 107.22 5690 109.80 5533 106.76
13 5076 97.96 5313 102.53 5384 103.90
14 5135 99.10 5554 107.18 5682 109.64
Average 5571 108 5168 100 5365 104
Standard deviation| 235 47 344 69 236 47
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Table 3 Comparisons of results obtained from experiment and

Maximum stress [Maximum stress|Step time at the FEM analysis
Type (MPa) during the| at final stage |[maximum stress Type FEM Experiment Ratio (%)
cutting of strands (MPa) (sec) (MPa) [A] (MPa) [B] [(A/B)x100]
A Type 3.49 A Type 2.7 3.8 71
B Type 3.16 2.9MPa 0.6045 B Type 2.3 2.0 115
C Type 2.82 C Type 2.0 1.5 133
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