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Experimental Study on Bending and Shear Performance of
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Abstract - In this study, a trapezoidal hollow ball is used, instead of a spherical hollow ball commonly used in void slab, to secure
the high hollow ratio in the deck type void slab. The bending and shear performance was measured with consideration for the
shape change of the hollow ball. And to confirm the effect of deck plate and truss wire on shear performance, experiments were
performed depending on the installation directions of the one-way deck plate. As a result, the bending performance of the deck
type void slab with a trapezoidal hollow ball was similar to that of the void slab with a spherical hollow ball. However, according
to the data of shear strength examined, the contribution of shear performance enhancement of the truss wire had a more effect on
the shear performance of deck type void slab, rather than the influence by changing of the shape of hollow ball. In the previous
studies, the shear strength is reduced to about 60%, due to the reduction of the effective section of concrete by installation of
hollow ball. But in this experiment, the maximum load of specimen, in which the deck was installed in horizontal direction, so
expected to have no influence on the shear performance, was only reduced to about 87%, due to the truss framework of truss wire.
Keywords - Deck type void slab, Shape of hollow ball, Deck installation direction, Shear strength, Bending force
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Fig. 1. Void slab section with flexure at ultimate
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Table 1. Schedule of experiments
Type Deck |Depth| Width|Length| Void Truss direct | Truss bar [Lattice Top main | Bottom main Dist.
type |(mm)| (mm) | (mm) | ball re-bar re-bar re-bar
MT-NI1- HD13+ 4-HD16)+4-
N no |Longitudinal 3 &6 | Truss bar ( 6) HD13@300
For 13 Truss HD16 HD13
bending | MT-V1- | Deck 280 1,100 6400 HD13+ (4-HD16)+4
13 yes |Longitudinal HD16 &6 | Truss bar HD13 HD13@300
ST-V1- L HDI13+ (4-HD16)+6-
1%}
16 yes |Longitudinal HDI6 6 | Truss bar HD16 HD13@300
For ST-V2- |Truss . HD13+
shear 16 |Deck 280 | 1,100 {3,000 | yes | Horizontal HD16 @6 |HD13@300 10-HD16 Truss bar
ST-N2- HD13+
. & i
16 no | Horizontal HD16 6 |HD13@300 10-HD16 Truss bar
MT - N1 - 13 bottom main re-bar’: (Truss bar) + Add bar
| I—Dia. of additional re-bar (13:HD13, 16:HD16)
N: nothing, V: arrangement void ball, Truss direction (1:Longitudinal, 2:Horizontal)
MT: for bending moment with truss deck, ST: for shear force with truss deck
)[ 100 , 300 1::0000 300 100J[ 100 , 300 L 13100(;] v 300 , 100 1“
T 1 ) 1 1 1 1
) ?/”’m 4-HD13 (T) Typ. m\ m ~ Hm:‘%@%});)‘ w% Iﬂ* /{)”ﬂfﬂ)ﬂw\o m f\\ HD13 @300(T) Typ.__
3 i’%l w / 4 ’“/ﬁ L 3 j’/f A/HDTQ B) T;/ WX/
HD13@300 (B) Typ.-/ ;—D}:E:: (B) Add. HD16@300 (B) Typ.-/ g::z\? (B) Add.
(a) MT-N1-13 (a) ST-VI-16
1100 1100 v
300 300 n 300 4100 1: 100 V 300 T 300 T 300 T 100 1
p— 4-HD13 (T) Typ. o HD3@I0M Typ_ ) o 4HDIB(M)Typ. o HD13@3001T)Typ'
@ﬂﬁﬂm \ s EEE L
4 HD16 (B) T al 4-HD16 (Ei Tw
HD13@300 (smp 7 gl:‘ma(smduv HD16@300 (B) Typ. sB-u»-:‘-;‘w: (B) Add.
(b) MT-V1-13 (b) ST-V2-16
x 1100
Fig. 3. Section of experiments for bending test 100, 300 . 300 ., 300
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Table 2. Concrete components

Fck W/B | S/a weight per unit volume (kg/m3)

(MPa) | (%) | (%) | W | C| S| G |FA| AD

24 544 | 53.1 | 161 | 253 | 952 | 853 | 46 | 2.37

Note: Fck: design strengh, W/B: water-binder ratio, S/a: sand to
aggregate ratio, W: water, C: cement, S: sand, G: gravel,
FA: fly ash, AD: admixture

Table 3. Result of concrete test

slump (mm) | air volume (%) | compressive strength (MPa)

120 4.5 28.7
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Table 4. Properties of reinforced bar

6,400

2,500 1,000 2,500 20

Tvpe Elongation Yield strength | Tensile strength
P (%) (MPa) (MPa)

D13 18 462 615

D16 18 444 610

Table 5. Properties of bar in deck plate

Type Elongation Yield strength | Tensile strength
(%) (MPa) (MPa)
D13 21 481 607
D16 18 490 606
a6 - - 573

Table 6. Properties of steel plate in deck plate

Tvpe Tensile strength| Yield strength | Galvanizing
P (MPa) (MPa) amount (g/m?)
SGC570-
712 651 606 128
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Fig. 8. Concentrated loading for bending test

Fig. 9. Setting for bending test

6,000
50, 750 , 1,000 |, 750 25(Q
P

Fig. 10. Concentrated loading for shear test
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Fig. 12. Location of gauge
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Fig. 13. Determining the yield strength of the experiments

type Per Ser Py 8y | Py/6y |Pmax1| Pnl | Pmax1/Pnl | Pmax2| Pn2 |Pmax2/Pn2| Pn |Pmax2/Pn
MT-N1-13| 25.0 4.8 | 1439 | 564 | 2.55 | 158.7 0.91 106.6 0.97 1.12
174.5 109.4 94.5
MT-V1-13| 33.0 7.2 | 166.7 | 57.2 | 291 | 179.0 1.03 115.0 1.05 1.22

MT-N1-13: Solid slab type, MT-V1-13: Void slab type

Pmax1: Maximum load, Pmax2: Maximum load after failure of deck plate, Pn: Maximum force calculated by considering

design strength

Pnl: Maximum force calculated by considering experimental strength of re-bar and deck plate,
Pn2: Maximum force calculated by considering experimental strength of re-bar only
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Table 8. Ratio of effective cross-section area

Type Ase (mm?) | Ave (mm?) Ratio
Longitudinal | 370,185 211,311 57%
Horizontal 345,299 186,425 54%

Note: Ase: Effective area of solid section
Ave: Effective area of void slab section
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Table 9. Experimental results and analysis for Shear force

type Pcr Ser Pmax 2Ve 2Vs Pn3 |Pn3 (application)| Pmax/Pn3 Pnl Pn2
ST-V1-16 172 7.13 649.58 467.5 281.5 | 562.0 | 2 (0.6Vc+Vs) 1.16 780.6 559.6
ST-V2-16 118 6.72 457.44 467.5 - 280.5 2 (0.6Vc) 1.63 - 541.9
ST-N2-16 150 5.26 526.11 467.5 - 467.5 2Vce 1.12 - 541.9

Pmax: Maximum test load, Pnl: Strength calculated by considering area of re-bar and steel plate,

Pn2: Strength calculated by considering only re-bar area,

Pn3: Maximum shear strength calculated by considering void section of concrete and diagonal wire section of truss
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