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Fatigue Behavior of Partial Composite

Beams

Sumio HAMADA , Yasunori ARIZUMI
and Kenichi NAGO

Summary

Partial composite beams have been practiced in the United States and Canada,
but the partial composite beams with partly complete interaction in the negative
bending region are not included in the highway bridge specifications. However,
from theoretical analysis, the stiffness of partial composite beams with partly
complete interaction is greater than that of partial composite beams without shear
connectors in the negative bending region and reinforcement strains do not
significantly increase comparing with the increase of the bending stiffness.

Three composite beams are tested in order to provide additional information
on the bending behavior of the partial composite beams. The test beams varied in
terms of shear connector spacing. Special attentions are paid to the bending
stiffness, efficiency of reinforcing bars, crack pattern, maximum crack width,
residual crack width, slip and deflection. High cycle loading is applied on the basis
of the design load.

The following conclusions can be drawn from the present study; (1) Relation-
ships between load and deflection become close to the theoretical ones gradually
as increase of the number of loads. (2) The reinforcement in the concrete slab is
effective to bending, however the residual reinforcement stresses increase as
increase of the number of loads. (3) The residual crack width and maximum crack
width at the design load do not increase due to increase of the number of crack.
(4) The relationship between maximum crack width and reinforcement stress is
approximately linear. (5) Little difference of ultimate strength arises among three
composite beams.

Key Words : Partial Composite Beam, Fatigue Test, Bending Stiffness, Crack
Width, Stress in Reinforcing Bars.
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Table — 1 Properties of Structural
Steel
YIELD ULTIMATE
STRESS |STRESS
( kg /em) [( kg /o)
STEEL Ss 0
BEAM 41 294 4250
REINFORCING SD36 620 5590
BARS D16 8

Table — 2 Properties of Concrete

YOUNG'S COMPRESSIVE

MODULUS STRENGTH

( kg /cm) ( kg/em)
2.63x10° 398
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Table— 3 Applied Maximum and Mimimum Loads (ton)

REPEATED
NUMBER (X 10%) 0 ~100 100~150 150~175
MAX.LOAD
—MIN.LOAD | Pa~0.5Pq4 1.5P¢~0.75Pq |1.8P4 ~0.9P4
BEAM NO.
20 3.56~1.8 4.8~2.4 6.4~3.2
21 3.0~1.5 4.0~2.0 5.4~2.6
22 3.3~1.6 5.0~2.5 5.9~3.0

P4 : Design Load Based on Specification of Highway

Bridges(Japan)
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Table— 4 Maximum Crack Widths at a Stress of
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EEAM CRACK STRESS AT |STRESS AT
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1400 kg /ent WIDTH WIDTH
20 .182 1150 1530
21 .350 600 800
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