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ABSTRACT

This study presents the behaviors of the typical architectural precast prestressed concrete beams, inverted tee and
rectangular beams, subjected to combined flexural and torsional loads. For this purpose, two inverted-tee beams
were designed with a parking live load, 5kN/m2, and a market load 12kN/m’ according to the currently used
typical shape in the domestic building site. Also, two rectangular beams were also designed as the same bottom
dimension and area, and reinforced for similar strength as in the cases of inverted tee beams. Total of four beams
were tested, under combined bending and torsion, analysed and compared. Test results showed that the cracking
and ultimate flexural strength of the beams decreased under torsional loading. However, two different shaped-beams
had roughly the same load resisting capacity in service and ultimate states.
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Fig. 1 General inverted T and rectangular beams
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Fig. 2 Dimension and reinforcement of test beams
(unit : mm)
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Table 1 Reinforcement details of test beams

Reinforcing bar
2D25(A,=10.13cm’)

Test beam | Prestressing 'steel
12¢12.7 strand

1B500 A,,=1185cm’ 2D16(A,,=3.97cm?)
( £,=0.93%) 2D25(A,=10.13cm”)

RES00 113:: lfig ggg‘gﬁj 2D25(A,=10.13cm’)
s A ,=10.13cm’

(o ,-0665%) 2D25(A,=10.13cm?)

15412.7 strand 2D25(A,=10.13cm’)

1B1200 A,=148lcm’ 2D16(A,,=3.97cm?)

( 0,=0.89%) 3D25(A ,=15.20cm’)

18¢412.7 strand

RB1200 A,,=17.77cm’
( 0,=0.70%)

2D25(A,=10.13cm’)
3D25( A ,=15.20cm”)

Table 2 Concrete mix design

Water Cement Aggregate Sand3
(kN/m®) (kN/m’) (kN/m®) (kN/m®%)
1.65 485 10.11 7.08

Fly ash &N/m®)| W/C (%) | Slump (cm) Air (%)
0.49 34 12 1.8
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Fig. 3 Loading point in beam section (unit : c¢m)
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Table 3 Summary of test results

Test fex Mer M, du T, Failure
beam |(MPa) [ (kN - m) [ (kN * m) |(mm)|(kN * m)| mode

IB500 | 436 420 5735 1361 | 949 |Tension
IB1200| 44.2 802 1,166.7 | 385 | 211.3 |Tension
RB500| 465 390 5798 350 | 1084 |Tension
RB1200] 48.7 720 1,1254 | 26,0 | 204.2 |Tension
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Fig. 6 Crack view of inverted T beam IB1200

Fig. 7 Cracks view of rectangular beam RB1200
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Table 4 Comparison of measured and calculated strength
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-6~ IB500
-8 RB1200
~e— RB500

Displacement (mm)

Fig. 8 Load-deflection curves of test beams
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