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Abstract Mechanical behaviors of chemically pre-stressed concrete(CPC) beams are reported in T type 

and rectangular cross sections varying re-bar arrangements and mix proportions of expansive concrete.  

Flexural cracking moments and diagonal cracking moments of CPC beams are increased depending 

degrees of chemical pre-stress which are differently introduced by the re-bar arrangement. A chemical 

pre-stress estimation method based on Work-done concept is also proposed combined a divided strip model 

flexural method. Fairly good estimated chemical pre-stress, flexural cracking moment and diagonal 

cracking moments of CPC beams are gained between measured values. 
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cm2  si /Ac As1 / bxd 

As1 As2 As3 si (%) (%) 

TA 1.267 0.713 2.140 4.120 0.896 0.151 
TB 2.865 0.713 2.140 5.718 1.243 0.341 
TC 5.067 0.713 2.140 7.920 1.722 0.603 
TD 7.942 0.713 2.140 10.795 2.347 0.945 
TE 0.713 7.942 2.140 10.795 2.347 0.0849 
TF 7.942 0.713 8.595 17.250 3.750 0.945 
RA 1.267 0.713 0.713 2.693 1.077 0.603 
RB 2.865 0.713 0.713 4.291 1.716 1.364 
RC 5.067 0.713 0.713 6.493 2.597 2.413 
RD 7.942 0.713 0.713 9.368 3.747 3.782 
RE 0.713 7.942 0.713 9.368 3.747 0.340 

120cm d bx  
Asi  Ac  
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0 50 39 165 330 0 4.0~5.5 1.5~2.0 

0 
0 
0 

40.6 
43.1 
42.2 

TA,TB,RA,RB 
TC,TD,RC,RD 
TE,TF,RE 

 
1 50 39 165 290 40 4.0~5.5 1.5~2.0 

460 
421 
432 

42.5 
42.6 
38.0 

TA,TB,RA,RB 
TC,TD,RC,RD 
TE,TF,RE 

 
2 36 42 180 450 50 5.5~8.0 1.5~2.0 

537 
533 
551 

58.8 
57.0 
61.7 

TA,TB,RA,RB 
TC,TD,RC,RD 
TE,TF,RE 

 
3 60 37 167 225 50 5.0~7.0 1.5~2.0 

487 
482 
482 

29.9 
31.9 
34.7 

TA,TB,RA,RB 
TC,TD,RC,RD 
TE,TF,RE 

3

 cm2  
 

N/mm2  
 

N/mm2  
D10 0.7133 346 508 
D13 1.267 330 498 
D19 2.865 356 547 
D25 5.067 334 521 
D32 7.942 350 548 

2 T
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a) RC CPC 0 1  

 
b) CPC 1 2 3  
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