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Experimental Study on Structural Behavior of Inverted Multi-Tee Precast Slabs

Manufactured by Slipformer
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Abstract: In the fabrication process of inverted multi-tee (IMT) slabs, concrete has to be poured twice due to its shape, which is a huge disadvantage
as a precast member. To overcome this, a new technique for manufacturing IMT slabs using a slipform method has been recently developed. In this
study, flexural and shear tests were carried out to investigate the structural performances of inverted multi-tee (IMT) slabs manufactured using slipform
method. To this end, one flexural specimen and two shear specimens with topping concrete were fabricated, and their failure modes and crack patterns,
and the slips that occurred between the precast slab and topping concrete were measured and analyzed in detail. In addition, the flexural and shear
strengths of the specimens were evaluated by utilizing the structural design code, and a shear strength estimation method, which is suitable for composite
IMT slabs with different concrete properties, was proposed for practical design. The IMT slab satisfied the nominal flexural strength calculated by the
current design code, and the proposed method provided a good estimation of the shear strength of the specimens.
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IMT slab

Fig. 1 Automated production of IMT slabs
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Fig. 2 Details of test specimens

(b) IMT-S2 specimen
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Fig. 3 Anchorage details of lattice reinforcement
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(a) Placing and jacking strands
T -

(c) Placing compressive

reinforcement (d) Casting topping concrete

Fig. 4 Fabrication process of test specimens

Table 1 Compressive strengths of concrete

Designed compressive ~ Measured compressive

Concrete strength (MPa) strength (MPa)
IMT unit 45.0 55.5
Topping 24.0 34.8
Table 2 Properties of steel materials
. Tensile
Material Y1el(dNi;rae)n gth Yield strain strength
(MPa)
SHD 10 steel 590.7 0.0035 700.0
UHD 22 steel 649.2 0.0039 757.2
Prestressing 17845 0.0103 1952.4
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Fig. 6 Load-deflection responses
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Fig. 7 Measured slip between IMT unit and topping concrete
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Table 3 Comparison of test and evaluation results

) Test result Evaluation result Ratio (Test/Evaluation)
Specimen 1 v
(M, or V) method @D method @ method @ method @D method @ method @

IMT-F 904 kKN'm 844 kKN'm 1.07

IMT-S1 1418 kKN 1029 kN 1340 kN 1428 kKN 1.38 1.06 0.99

IMT-S2 1657 kN 1029 kN 1340 kN 1428 kKN 1.61 1.24 1.16
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