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Feasibility Study of Estimating Prestress Force of Grouted Tendons

At - YW - O[BE

Kim, Byeong Hwa - Jang, Jung Bum - Lee, Hong Pyo

Abstract

A feasibility study for nondestructively estimating prestress force of a grouted tendon using axial vibrations has been inves-
tigated. Total eight prestressed concrete beams with different stress levels have been specially designed and constructed for this
investigation. The various axial vibration tests have been conducted in order to extract the dynamic characteristics of the pre-
stressed concrete beams. It turns out that the axial frequency, elastic wave velocity and elastic modulus are nonlinearly
increased as the prestress force level increases. It seems that the axial vibration characteristics of the existing grouted tendons

are a feasible indicator for the identification of their tensile force.

Keywords : tension, tendon, axial vibration, prestressed concrete, elastic wave velocity
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Lc(m) b(m) h(m) (MPa) Ls(m) (VSL Type) T(kN)
1 3.000 0.202 0.302 22.65 3.368 P 6-1 76.4 29% Tu
2 3.003 0.201 0.297 21.37 3.368 P 6-1 114.7 44% Tu
3 7.999 0.302 0.302 37.08 8.278 P 6-3 0.0 0
4 8.000 0.303 0.301 37.08 8.439 P6-3 145.6 19% Tu
5 7.995 0.300 0.300 37.08 8.444 P6-3 263.8 34% Tu
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7 7.998 0.303 0.299 37.08 8.435 P6-3 465.0 59% Tu
8 7.993 0.303 0.302 37.08 8.433 P6-3 522.5 67% Tu
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Table 3. Extracted Natural Frequencies
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o

2nd mode
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T (kM)
4th mode
200 400 600
T (kN)
Gth mode
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T (kN)
#th mode
200 400 600

T (kM)

AT Aolo] 2A|

0.4

1st mode
2nd mode
3rd mode
4th mode
5th mode
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7th mode
8th mode

05 06

SEWEET TS Aolo] 2|

o eAsEr) WEelA eeths TPl 2As 9

o Jei} ARdnE Avud w3gee] Zvld) o

PSC Frequency (Hz) A=l
No. 1 2 3 4 5 6 7 8 (kN)
1 640.9 1282 1929 2557 3131 3522 4199 4529 76.4
2 659.2 1318 1971 2631 3241 3754 4260 4627 114.7
3 177.0 366.2 567.6 750.7 939.9 1117 1257 1483 0.0
4 207.5 4272 640.9 854.5 1068 1282 1483 1703 145.6
5 225.8 451.7 677.5 903.3 1129 1361 1587 1807 263.8
6 231.9 463.9 689.7 921.6 1154 1379 1611 1837 355.8
7 231.9 463.9 689.7 927.7 1160 1385 1624 1843 465.0
8 231.9 463.9 695.8 927.7 1160 1392 1624 1855 522.5
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Table 4. Estimated Equvalent Elastic Modulus (GPa) of Strand

PSC Mode No. -
No. 1 2 3 4 5 6 7 8 °v
3 66.38 71.03 75.84 74.63 74.87 73.43 68.32 72.81 72.16
4 94.81 100.5 100.5 100.5 100.5 100.5 98.83 99.78 99.48
5 112.4 112.5 1124 112.4 1124 113.4 113.3 112.5 112.7
6 118.2 118.3 116.2 116.7 117.1 116.1 116.5 115.9 116.9
7 118.3 118.4 116.3 118.3 118.4 117.2 118.4 116.8 117.8
8 118.2 118.3 118.3 118.3 118.3 118.3 118.3 118.2 118.3
Table 5. Estimated Equivalent Elastic Modulus (GPa) of Concrete
PSC Mode No. He
No 1 2 3 4 5 6 7 8 e
3 19.6 21.0 224 22.1 222 21.7 20.2 21.5 214
4 27.0 28.6 28.6 28.6 28.6 28.6 28.2 28.4 28.3
5 31.9 32.0 31.9 32.0 31.9 322 322 32.0 32.0
6 33.7 33.7 33.1 33.2 334 33.1 33.2 33.0 333
7 33.7 33.7 33.1 33.7 33.7 334 33.7 33.3 33.6
8 33.7 33.7 33.7 33.7 33.7 33.7 33.7 33.7 33.7
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