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ABSTRACT

Hollow core slabs generally have not been used for a bridge or a parking slab in Korea. In this study, high
performance hollow core slabs, which have been the most thick one in domestic are re-designed and examined for
practical use. Flexural tests were performed on four 315mm deep hollow core slabs to investigate adaptability for high
vehicle live loadings and composite action with topping concrete. The precast slabs were pre-tensioned with ten
strands of 1/2 inch diameter at the lower of slab and four strands of 1/2 inch diameter at the upper of slab, and

cast with 80 mm deep topping concrete.

Tested hollow core slabs showed ductile failure behaviors which were conformed to the current Ultimate Strength
Design Method for a span of 10m up to the live load of 1,000 kgf/m’. The rectangular and round shear cotters which
were used for the composite action between precast and topping concrete, developed sufficient strengths because
cracking, even micro had not been developed at the end of slabs up to the pure flexural tensile failure.
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Fig. 1 Round and rectangular shear cotter
(unit : mm)
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C total — Csteel + C concrete (17)
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Table 1 Concrete mix design (I)
Concrete Maximum size of aggregate(mm) Slump{cm) Fine aggregate ratio(%) |Watercement ratio(%)
Hollow core 19 non 61.1 344
Topping 19 8 40 48

Table 2 Concrete mix design (II)

Concrete Water Cement Coarse aggregate Fine aggregate Add-mixture
(kgf/m®) (kgf/m”) (kgf/m®) (kgf/m®) (kgf/m®)
Hollow core 156 453 700 1,100 4
Topping 160 333 1,155 743 0
MEAME 2= IS S5520] EAHE 159
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Table 3 Cylinder strength of precast and topping
concrete
Specimens H-1 H-2 H-3 H-4 | Average
Hollow core
Ffalkgf/cm®)

Topping
falkgt/cm?)

41z 476 431 41z 415.25 Fig. 8 Production of shear cotter

267 27 279 27 272

Table 4 Flexural reinforcement of specimens

. - .. Shear
Specimens Pre-tensioning ipan cotter
» Upper 4-7x12.7mm dia,
Hl ) [ ower 10-7x12.7 mm dig, | 0™ | Round
~ Upper 4-7x12.7 mm dia, .
H2 | | Swer 10-7x12.7 mm dia, | 10 ™ |Rectangular
B Upper 4-7x12.7mm dia,
H-3 Lower 10-7x12.7mm dia, 10m Round Fig. 9 Reinforcement for topping concrete
_ Upper 4-7x12.7mm dia,
H-4 Lower 10-7x12.7 mm dia, 10m |Rectangular _
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Fig. 10 Plan of test Fig. 11 Moment-displacement relationships
Table 5 Test results - flexural strength
. Full service loading condition Failing loading condition
Topping
Hollow core concrete  |@c
Name of | slab cylinder | - qe alculatedC| @Test ®Nominal | @Test
specimens | strength, sirength, K/?Ckmg Cracking @Te?t/ Strength | Strength @Test/
fu(kgf/cm®) felkgtomd) Mc,(()tr?‘-er;; ) I\(/i?r?s?)t OCalculated | “r" m | @t m) @Calculated
H-1 472 267 31.12 3262 1.05 55.09 62.40 1.13
H-2 476 271 3112 32.83 1.05 55.09 63.49 115
H-3 481 279 31.60 33.47 1.06 56.03 61.32 1.09
H-4 472 27 31.60 34.32 1.09 56.03 63.85 1.14
Average 47525 272 31.36 33.31 1.06 55.56 62.77 1.13

* (D and @ are caculated from mathcad program listed in Fig. 2
Experimental initial cracking strength® and final strength@ are obtained from the results by adding the moment of self weight-
9,237tf -+ m and the actual test values.
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Fig. 12 Load-steel strain relationships

Fig. 13 End of specimen at the final load stage

ol §A EEHU
Table 6 Test results - Displacements
Measured camber | Measured camber | Deflection when .
at center of at beam center of | initial cracking Maximum .allowable Measpred
Name of Jei . Jok ) release composite section shown deflection® deflection at
specimens | (kgf/cm®) | (kgf/cm”®) (mm) (mm) (mm) L/360+ Acamber® failure®
Theory® | Test® | Theory® | Test® | Theory® | Test® (mm) (mm)
H-1 357 472 -9.12 -10 =774 ~16 44,59 21.53 39.68 153.23
H-2 357 476 -9.12 -18 -1.74 -16 44,59 26.95 39.68 206.93
H-3 357 481 -9.12 -11 -7.74 -10 4459 23 39.68 215.22
H-4 357 472 -9.12 -12 -7.74 -8 4459 26.96 39.68 199.51
Average | 357.00 475.25 -912 | -1275 | -7.74 -125 4459 24.22 39.68 196.35
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Fig. 14 Example of flexural cracking at failure stage (H-2)
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