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Fig. 1 Dimensions of test specimen (mm)
Table 1 Test variables
Type Number of | Deviator distance Type of cable
No. , deviators () External cables Internal cables
1 External PC 2 1.8 SWPR7A 15.2%2 -
2 External PC 2 30 SWPR7A 15.2%2 -
3 External PC 3 15 SWPR7A 15.2%2 -
4 Unbond PC - - - SWPR19 19.3%1
5 Bond PC - - - SWPRI19 19.3*%1
6 External and Internal PC 2 30 SWPR7A 12.4%2 SWPR7A 12.4%1
Ar—TNVAERTR, Frz—39&r—7 N EDEEL Table 2 Mechanical properties of cables
BT 2Dty 70 vy — 25— 0EFEL—¥ Type of cable Area Yielding load Ultimate load
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Fig. 2 Load-Displacement curve
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Fig.5 Model of stress—strain curve
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Table 3 Comparison of experiment and analysis

Cracking, load (tf) Flexural strength(tf) Displacement (mm) Cable force(tf)
No. | Exp. Gl |Exp/Cal. | Exp. Cal.  |Exp/Cal. | Exp. Cal. | Exp/Cal | Exp. Cal. Exp./Cal.
1 55 53 1.03 93 93 1.00 80.2 69.9 115 374 388 0.96
2 55 53 1.03 8.6 8.6 1.00 742 70.3 1.05 379 377 1.01
3 55 53 1.03 103 106 097 91 83.5 119 418 423 0.99
4 50 53 0.94 10.0 10.6 094 95.2 835 114 364 423 0.86
5 50 53 094 109 108 1.01 882 874 1.01 39.5~ 435 -
6 5.0 53 0.94 9.5 9.6 1.01 106.2 76.5 139 40.7~ 41.3 =
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Table 5 Comparison of accuracy of different equations

Cable stress at ultimate Flexural strength
) Average of Avg/STD Average of Avg/STD

Equations correlation (%) correlation (%)

Warwaruk{2] 1.207 8.46 1.358 14.43
Mattock{3] 1.156 10.49 1.291 14.38
Mojtahedi[4] 1.154 10.92 1.291 14.38
Pannel[5) 1.002 8.49 1.158 11.46
Du and Tao[6] 0.876 9.81 0.868 13.92
Harajli[7] 1.155 10.53 1.291 13.92
Harajli(New)(8] 1.100 7.88 1.238 13.19
Naaman[9] 1.009 5.96 1.140 11.06
Takemoto[10] 1.221 8.63 1.383 1547
Al[11] 1.226 8.14 1.288 1477
ISCE[12] - - 1.523 11.62
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FLEXURAL BEHAVIOR AND PROPOSAL OF DESIGN EQUATION FOR
FLEXURAL STRENGTH OF EXTERNALLY PC MEMBERS

Hiroshi MUTSUYOSHI, Kazuteru TSUCHIDA, Songkiat MATUPAYONT
and Atsuhiko MACHIDA

The objective of this study is toinvestigate the flexural behavior of externally prestressed concrete
beams. First, series of test specimens of PC beams with external, internal unbonded tendons and
bonded PC beam were conducted. It was found that the effect of change of tendon’s eccentricity
(secondary effect) is dominant in flexural strength of externally PC beams. Second, the established
analytical approach based on the compatibility of deformation and change of eccentricity effect
showed a good agreement with test results. Finally, design equations to predict flexural strength of
such an externally PC beam were proposed and the better accuracy of prediction based on this
proposed equations was obtained when compared with the other investigator’s proposed equations.
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