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Comparison on Flexural Behaviors of Architectural Precast
Prestressed Rectangular and Inverted-tee Concrete Beams

w8

Yu, Sung-Yong

ABSTRACT

Flexural behaviors of the two typical architectural precast beam sections - inverted tee and rectangular
- were compared and investigated. The heights of web in inverted tee beams are generally less than half
of beam depth in building structures to accomodate the nib of double-tee where the total building height
limited considerably. The inverted-tee beams are designed for parking live load - 500kgf/m' and market -
1,200kgf/m’ according to the currently used typical shape in the domestic market building site in Korea.
The bottom dimension and area of rectangular beams are same to those of inverted tee beams to compare
the flexural behaviors of two beams. These two beams are also reinforced for similar strength.

Four flexural tests are performed on two beams. Following results are obtained from the tests: 1) The
rectangular beam is simpler in production, transportation, and election, and more economic than the
inverted tee beam for these two beams with same dimension and similar strength. 1)} The estimations of
flexural strength of two beams by Strength Design Method and Strain Compatibility Method is fully
complied with the result of tests. However, Strain Compatibility Method is slightly more accurate than
Strength Design Method. 2) Overall deflections of two type beam under the service loads are less than
those of the allowable limit in ACI Code provision. 3) The rectangular beam is failed in larger deflection
(average 12.56mm larger) than those of inverted tee beams. 4) The rectangular and inverted tee beams
show good performances under the service and ultimate loadings. However, one inverted tee beams with
6m span develop initial flexural crackings under the 88% of full service loading even though they designed
to satisfy the ACI tensile stress limit provisions.
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Fig. 1 Double-tee slab with modified dapped ends
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Fig. 3 Connection of rectangular beam and double-
tee with modified double dapped ends
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Table 1 Concrete Mix Design(1)
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Table 3 Comparison of ultimate stress of strand and
nominal flexural strength

Ultimate strength | Strain compatibility
design

Name of equation

specimens Jos Ma Jos M,
(kgf/c) |(tonf.m)| (kgf/cr') | (tonf - m)
RB500 17,079.4 | 70.81 [16,974.3 73.72

RB1200 | 17.063.0 | 121.10 [16,993.7| 126.84
IB500 16,547.2 | 74.44 |16.242.6 78.97
1B1200 16.757.6 | 122.38 |16,423.2| 131.92
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Table 4 Flexural strength of specimens

Full service loading condition Failing loading condition
] ) )
Name of et L erackin HTest BTest/ @ & &
specimens | (kaf/ci) | Design |- Bl cracking | ol @Test/ it - vt ®Test/ | BTest/
specimens el/cn) moment mo&zent strength 2Theory DDesign ;I‘t}f}‘%orgy) '(I;}%%Or;); (L¥?St) @DTheory| ®Theory
(tf - m) e f+ m) m
(tf - m)
RB300-1 4427 41 32.29 38.4 1.19 0.95 70.81 7372 | 7649 1.08 1.04
RB500-2 463.8 41 32.29 41.33 1.28 1.01 70.81 7372 | 78.87 1.11 1.07
RB1200-1 | 5126 67.7 589 64.8 1.1 0.96 121.1 1268 [ 117.7 0.97 0.93
RB1200-2 | 486.7 67.7 53.9 79.75 135 1.18 121.1 1268 | 121.9 1.00 0.96
Average | 476.45 | 54.35 45.59 56.07 1.23 1.03 9595 | 100.26 | 98.74 1.04 1.0
1B500-1 430.2 41 3777 36 095 0.88 74.44 7897 | 75.74 1.02 0.96
1B300-2 483.8 41 37.77 52.2 1.38 1.27 74.44 7897 | 7298 0.98 093
1B1200-1 4756 67.7 61.54 67.2 1.09 0.99 122.4 1319 | 1276 1.04 0.97
IB1200-2 | 468.3 67.7 61.54 97.55 1.58 1.44 122.4 1319 | 1356 1.11 1.03
Average | 46448 | 54.35 | 49.66 63.24 1.25 1.15 9842 | 10544 [ 10298 1.04 0.97
* 4 Calculated norminal strength by ultimate strength design methods
& Calculated norminal strength by strain compatibility methods
Table 5 Deflection of rectangular beams
Theoretical Meabsuredt Mee;)s]u.r?d Measured Measured Maximum measured
Name of camber at caﬂt:r (?f cam.eul °F | deflection with | deflection allowable deflection
specimens |center of 8.4m| © ’8 4;n beaml(élﬂ‘llm) full service {mm) deflection, at failure
beam(mm) : loading(mm)® -0 L/360(mm) (mm)
beam(mm) (m)' D
RB500-1 19.08 24 19.6 15.2 -4.4 16.7 55.4
RB500-2 19.08 22 9.7 11.63 193 11.1 36.9
RB1200-1 20.16 18 14.7 16.15 145 16,7 434
RB1200-2 20.16 23 10.2 14.39 419 11.1 34.4
Table 6 Deflection of inverted tee beams
Theoretical c]_\:fna;;rei CMX?E)S»\T?'S,- Measured Measured Maximum Measured
Name of camber at : rer ?f a -e(;xl deflection with | deflection allowable deflection
specimens |center of 8.4m eg 4:“( boaml(é~4m) full service (mm) deflection, at failure
beam(mm) _bearﬁ(mm) ’ (mm) (L loading(mm)'2 2T L./360(mm) (mm)
IB500-1 14.2 21 17.2 13.7 -3.5 16.7 41.6
IB500-2 14.2 19 8.4 9.9 1.5 11.1 16.8
1B1200-1 12.29 17 13.9 11.84 -2.06 16.7 38.5
1B1200-2 12.29 ] 15 6.7 12.56 5.86 11.1 22.9
80 2az|e%s =2 M1236% 2000.12.
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