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Figure 27: Crack pattern on Soffit of slab S1.
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Figure 28: Time lapse for gauge 2.2 on Bar, 𝑦, btm.
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Figure 29: Time lapse for gauges on Bar, 𝑥.

3.5. Slab S2 Results

3.5.1. Failure Load Analysis: Slab S2. Failure of Slab S2
occurred at a load of 293 kN due to its inability to sustain
load after this point.The theoretical punching failure load for
this test specimen was calculated as 278 kN (using cl 6.4.5(1)
Expression 6.52 [1]).

3.5.2. Strain Gauge Analysis. The results from strain gauges
2.2–2.4 are shown in Figures 28 and 29. As may be seen,
the strain in gauge 𝑥 (Bar, 𝑦) increases with load until the
failure load (293 kN) is reached. The trend of strain increases
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Figure 30: Strain readings recorded on shear links.
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Figure 31: Transducer displacements (𝑦-direction).

confirms that the bar passed through the elastic range where
strain increases faster than the applied load until approxi-
mately 3000 𝜇𝜀 where the bar behaves plastically.

Also shown is a change in strain at approximately 80 kN,
where the first crack occurred. A linear increase of strain
occurs in the bar until approximately 280 kN (3200 𝜇𝜀) where
the reinforcement is assumed to have yielded.

3.5.3. Shear Link Strain Gauges. The strain readings for
gauges 2.5 to 2.7 on links L1 to L3, respectively, are shown
in Figure 30. As may be seen, a shear force was experienced
by the concrete and its tensile capacity was exceeded. Links
crossing cracks contributing to the capacity of the section
indicating that the links experienced a tensile stress and
positive strain. Link L3 experienced the greatest positive
strain. Link L2 experienced a negative strain until a load of
225 kN was applied.

3.5.4. Deformation Analysis: Soffit of Slab. Figures 31 and
32 show the deflections at locations A–F from zero at the
supported edge to maximum at the centre (7.2mm at 293 kN)
suggesting the slab was failing in flexure.
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Figure 32: Transducer displacements (𝑥-direction).
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Figure 33: Slab S2—load V’s corner deflection.

3.5.5. Deformation Analysis: Top Surface. Figure 33 shows
that the deflections from the top surface are similar to those
seen in slab S1 with no uplift at the front left corner.

3.5.6. Crack Pattern Analysis. The crack pattern for Slab S2
postfailure is shown in Figure 34. The slabs failing in punch-
ing shear within the loaded area (perimeter P, Q, R, S) and
the cracks formed part of one long flexural crack. Although
cracks were initiated by a flexural mechanism, the capacity
of the cracked surface reduced leading to the formation of
punching shear cracks.

3.6. Slab S3 Results

3.6.1. Tensioning Analysis. The short-term loss of prestress
and subsequent force transfer to the concrete section was
determined by attaching eight strain gauges to the top surface
of the six connected to four reinforcing bars in the flexural
steel.

3.6.2. Concrete Strain Gauge Analysis. The strands parallel
to the slabs 𝑥-direction were tensioned first (Figure 35)
with the effect shown in Figure 36. As expected gauge 𝑥

1
,

Figure 34: Crack pattern on soffit of slab S2.
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Figure 35: Behaviour of slab during Event 1.

located directly above the position of strand 1, experienced
the greatest compressive strain as a result of the applied
axial load during tensioning of strand one. It appears that
gauges 𝑥

3
(top) and 𝑥

4
(below) experienced a small tensile

strain.Therefore, although the slab was in compression in the
vicinity located adjacent to the stressed strand, tension was
induced on the slab at locations 𝑥

3
and 𝑥

4
(Figure 36).

The second strand tensioned was directly beneath gauge
𝑥
4
. The effects of tensioning on the strains of gauges 𝑥

1

to 𝑥
4
are shown in Figure 37. As may be seen, the gauge

located on top of the strand being tensioned is undergoing
increases in compressive strain while the two gauges located
furthest away are exhibiting tension. In addition to providing


