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ABSTRACT: The main aim of this study was to evaluate the bending and torsional behaviors of representative regular type cap beams in elevated
guideway structures. Al/2 scale model copping beam, excluding the column portion, was designed, constructed, and tested. The copping beam was subjected
to horizontal monotonic and cyclic loads with a constant vertical load over the loading stage. The damage was very much dominated by torsion. Experiment
results showed that the spiral confinement in the beam helped to restrain the opening of torsional cracks in the column zone. Hence, the torsional strength of

the cap beam contributesgreatly to the confinement conditions of the columm.
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(a) Picture of pier with copping beam
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(b) Dimension and details of copping beam (half scale)
Fig. 1 Picture and details of copping beam
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Fig. 2 Column spiral of the copping beam and detail of shear
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Table 1 Concrete mix design

Concrete mix Quantity (N/m’)
Portland cement type II/'V 2625
(ASTM C-150)
Class F flyash
640
(ASTM C-618)
Sand 7,144
1"x #4 Coarse aggregate 8,326
3/8"x #8 Coarse aggregate 1472
W C rati 1891
ater (W/C ratio) WIC: 0.44
Water reducing agent 10.67
(ASTM C-494 type A) )

Table 2 Compressive strengths of concrete

Age (days) Compressive strength (MPa)
7 287
14 315
21 33.6
26 (Day of beam test) 329
28 32.9

Table 3 Tensile strengths of reinforcing bars

Re-bar type No3 No4 No5 No6 No7

Strength (MPa) (D10) (D13) (D16) (D20) (D22)

Yield 490 476 448 434 483

Ultimate 686 770 742 749 777
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(a) South face (b) North face

(c) South face toe crushing (d) Top face(towards south)

(e) East end (f) East end close up

Fig. 7 Damage picture after first test
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