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Summary

This research was carried out to investigate several mechanical characteristics of
pre-stressed steel beams.

The configuration of specimens used for this study were as follows; a cover plate
having permissible fiber stress of 4,000 kg/cm? was welded at bottom having the
.allowable bending - stress 2500 kg/cm? steel beam, the section ratios of pre-stressed steel
beam and cover plate were 0.5 and 0.6.

Adopted pre-stresses were 0%, 50%, and 100% of an allowable fiber stress of a steel
‘beam.

The results obtained from the study may be summarized as follows;

1. The elastic range of a beam was increased by the application of pre-stress to the
beam, which leads to a lighter section. :

2. The permissible moment capacity of a pre-stressed steel beam was greated than that
of a steel beam without pre-stressing,

3. The equivalent allowable stress induced by adopting the different section ratio of
pre-stressed beam to cover plate were figured out .

4. The optimum value of section ratio of beam and cover plate was 0.3 to 0.4 in case
of a 1.5m span composité beam, a combination of an allowable stress 2,500 kg/cm?
steel beam and a permissible fiber stress 4,000 kg/cm? steel cover plate, was used.

5. The magnitude of the pre-stress was desirable to be same as the allowable stress of
a steel beam. o

6. It was concluded that if the construction techniques in the field are developed and
improved, the practicing of pre-stress to the steel structure has a promiSing futurg.
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Fig 1. Prestressing mechanism
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Table 1. Properties of test specimen.
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Yield | Allowable \ ‘
Stress Stress 13 0.1 0.2‘ 0.31 0.4 05\ 0.6‘~0.7\ 0.8] 0.9} LO
4200 2,500 . Ognp 2,874 3,255 3,511! 3,694 3,832 3,939 4,026] 4,096| 4,155 4,205
% 2,687 2,878 3,006; 3,097 '3,1661 3,220 3,263 3,299 3,328] 3,353
[ Y -2,932|-3, 040|-3, 1 ]3.'3’ 165!-3,204-3,235/-3, 2591-3, 279\-3, 296 -3, 311
% ‘—2,716—2 770-2, £06-2,832-2, 852 —2,867—2,880-2,890—2,898 -2,905
6700 4,000 O.p 1,795| 2,218] 2, 501] 2,704| 2,856 2,977| 3,072 3,151 3, 2164 8,271
P4 2,898 3,109 3, 25]‘ 3,352 3, 429l 3,288| 3,536 3,575 3,608] 3,636

* The Value Of G.np, Teap 20d 0op when applied prestress was 50% allowable stress
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Notrtion

The fallowingksymbols are used in this paper:

* Ap,Ap=area of main beam and high strangth
steel cover plate respectively;

d=depth of main bean;

dapsdupsdp=distances from neutral axis of steel
section shown in Fig. 2; '

9a5,0p=2allowable erending stress for beam and
coverplate, respectivily;

OeaprOcnp=c. nivalent allowable stress in extreme
fiber of beam away from cover plate due to
Prestressing and corresponding value for beam
fiher near cover plate;

?.p=equivalent allowaele stress in plate due to

prestressing; )

Opy,0cy=Yield stress for beam and cover plate, .
respectively;

Irats9raps9rp=8tress due to prestressing in ext-
reme fibers, of main beam away from cover
plate and near cover plate and, of cover plate,
respectively; ‘

I3, yp=moment. of inertia of main beam and com-
posite section, respectively;

ZapZpp,Zp=section moduli at Various fibers of
beam with cover plate;

§=Ap/Ap rection ratio of beam and cover plate;
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