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Fig. 5-33. Stress distribution for a composite section.
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In the same figure, stress distributions are shown for various stages of loading.
These are discussed as follows.

(@)

(b)

Owning to the initial prestress and the weight of the stem, there will be
heavy compression in the lower fibers and possibly some small ténsion in
the top fibers. The tensile force T in the steel and the compressive force C
in the concrete form a resisting couple with a small lever arm between

them.
After losses have taken place in the” prestress, the effective prestress

together with the weight ‘of the stem will result in a slightly lower compres-
sion in the bottom fibers and some small tension or compression in the top
fibers. The C-T couple will act with a slightly greater lever arm. :



(¢) - Owning to the addition of the slab, its weight produces additional moment
and stress as shown.

(d) Owning to the effective prestress plus the weight of the stem and slab, we
can add (b) to (¢) and a somewhat smaller compression is found to exist at
the bottom fibers and some compression at the top fibers. The lever arm
for the C-T couple further increases.

(e) Stresses resulting from live load moment are shown, the moment bemg
resisted by the composite section.

(f) Adding (d) to (e), we have stress block as in (f), with slight tension or
compression in the bottom fibers, but with high compressive stresses in the
top fibers of the stem and the slab. The couple T and C now acts with an
appreciable lever arm.



Fig. 5-34.
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Stress distributions for cracking and ultimate loads.
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Flg. 5.35. Stress distribution for a special composite section.
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— . z Y the higher creep in the pr;casi
poxtnon, it would be possible t9 neglect both. It often happens, however, that the
shnnkage of the in-place po.rtmn IS more serious, especially when the concrete
has a high water-cement ratio. In this case th |

- . ¢ in-place concrete may crack, or
the entire composite member may be forced to deflect downward.
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npC ‘ts‘beam is shown in Fig. 5-37. The precast stem 300 mm
asioned with an initial force of 2450 kN, Fig. 5-37(a). The
er losses is taken as 2150 kN. Moment due to the weight of that
S 270 kN-m at midspan. After it is erected in place, the top slab of 150 mm
- is to be cast in place oducing a moment of 135 kN-m. After the slab

2 section is to carry a maximum live load moment of

69 mm_
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