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ABSTRACT Recently, a concern about hollow core precast concrete (PC) slab has been increased as a method to improve the
construction ability by reducing the self weight of structures during the construction. Hollow core slab which is known as a typical
PC slab in domestic construction of PC building has a problem to put shear reinforcements in the web of element during the
production of element in the factory. With regard to this point, recently, tripple ribs slab (TRS) which can be said as a new type of half
PC slab system was developed. In TRS, it is possible to place shear reinforcements in PC element during the production of the
element in the factory. This paper presents the shear test result of TRS which was done by one point loading test under simple support
condition. Test parameters are the presence of cast-in-place (CIP) concrete and the contribution of lattice bars. From the test, it was
found that the TRS has sufficient shear capacity to resist the design load and its strength can be predicted by the code equations for
general beam. It is recommended to ignore the strength of lattice bar in the calculation of shear strength during the construction since

its contribution is too low to be considered when CIP is not casted.
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Fig. 1 Shape of TRS
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Table 1 Test variables

I/; = AvfytSina (8)
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Fig. 2 Test set-up

) Length b b PC CIP d Shear reinforcement
Specimens o/ v » a’h - -
(mm) (mm) (mm) (mm) (mm) (mm) Lattice type | Section type
U-3.0 3.0 - -
U-2.0 - 192 2.0 - -
N-D1-3.0 3.0 Diagonal type 1
T-D1-3.0 3.0 Diagonal type 1
T-D1-2.0 4000 1200 300 240 2.0 Diagonal type 1
T-D2-3.0 3.0 Diagonal type 2
110 299 g P
T-D2-2.0 2.0 Diagonal type 2
T-R2-3.0 3.0 Right angle type 2
T-R2-2.0 2.0 Right angle type 2
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Table 2 Concrete mix proportioning

Nominal | W/C Unit weight (kg/mg)

strength | (%) | Water | Cement | Sand Gravel
40 35 126 360 717 1242
24 53 167 315 915 996
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(c) N-D1-3.0

Fig. 6 Failure of non-composite specimens
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Fig. 7 Load-deflection relationship of composite specimens
at loading point
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Fig. 8 Failure of composite specimens

(d) D2-3.0

(f) R2-3.0

ZePHAE 232|E ERIE 2|8 &2 THYS 493



Strain gauge —

—5- at shear crack

—o— at flexural crack

—— at shear failure
- -- Yield strain

-700 -600

-500

-400

-300

-200

-100

0

Deflection at loading point (mm)

Fig. 9 Strains of lattice bars (D2-2.0)

it o

[> e oo ot
ne

Table 3 Test results of specimens

= @Akl F-3

0.002

0

100

1AL A ZheE 2mtel ThzeE)
FAS FARA e

b ol 9]

53lth. Fig. 9% D2-2.0 2
Uebd Ao zA, Ak

WMPE ke s
= gy

7tE A2
T Utk = HE A

= 7ds tEAZE ek st Y
X*o}ﬂl J%HO% At} Fig. 89 #AEoA & F Q=
u]-g]. @—o]’ 61—03/\16411]4 7ﬂ ;H 1-?_3] /\l—c‘:ﬂjﬂoﬂ tﬂ—/ng
3 A de HEantE 7tEAZE AR YERRT
AN Fzkst HP L Alo]X] X9} ALY NA 2;
o7} el wel, HEE FhelXs tha Aoz AT,
AR o 7E YE|AnE S| HEshe slo® e
whet,

5.3 dA7IEA e Hlw

= o (H~(@®8)°ll webA] 4Hg sf
At WA ZIEd 98 AUAE AA A= GF
T AEY Ao 98 A W] ZLal= k=S
sl gl A<l 7k Qlefok gkt &AWk PSCR T
MZAEY

Ei’ﬂ*"ﬂ JOH E‘r
%ﬂ—% Brkskr) ol i = 238
20 12)°ﬂ*h ol2]3t pscEAIwd
: Fol ANl 9A gk, ofel e

o &t ‘T/_]"?‘i B—< ZgE A=7w AAH
S o] A3V A A st Yttt 1= 7 wol Af

Material strength (MPa) Prediction strength (kN) ("ll"g\s]t) Strength ratio

SpeClmens . V;cst I/test V;est
fdv, PC fck’, CIP' ka, eff fl/s I/;'l V;Q V;’} I/s an I/H,Q I/;I,3 Vf,esf Vzl -[/:12 V;Lg
U-3.0 64.77| - | 64.77 - 84.5 (107.67(213.12| - 84.5 [107.67|213.12| 274.1 | 3.24 | 2.55 | 1.29
U-2.0 64.77| - | 64.77 - 84.5 |148.83(213.12] - 84.5 |148.83|213.12]443.78| 5.25 | 2.98 | 2.08
N-D1-3.0 |51.03| - |51.03| 666 |75.01|104.82|198.01| 135.6 (210.61|240.42|333.61(273.23| 1.30 | 1.14 | 0.82
(1) 168.02|278.18 303.62|413.78 1.03 | 0.76

T-D1-3.0 58.15(36.91| 50.85 | 592 [114.09 135.6 (249.69 313.14| 1.25
2) 139.741239.47 275.34|375.07 1.14 | 0.83
€)) 234.91|278.18 370.51|413.78 1.52 | 1.36

T-D1-2.0 58.15(36.91| 50.85 | 592 [114.09 135.6 {249.69 563.72| 2.26
2) 180.90|239.47 316.50{375.07 1.78 | 1.50
@)) 168.02(278.18 303.62(413.78 1.18 | 0.86

T-D2-3.0 58.15(36.91| 50.85 | 592 [114.09 135.6 |249.69 357.73| 1.43
2) 139.74(239.47 275.34|375.07 1.30 | 0.95
(1) 234.91|278.18 370.51(413.78 1.29 | 1.16

T-D2-2.0 58.15(36.91| 50.85 | 592 [114.09 135.6 (249.69 478.90| 1.92
2 180.90(239.47 316.50(375.07 1.51 | 1.28
(1) 169.12|289.13 304.72|424.73 1.18 | 0.85

T-R1-3.0 64.77133.96| 54.18 | 481 |117.11 135.6 [252.71 360.51| 1.43
2) 139.721245.17 275.32|380.77 1.31 | 0.95
(1) 236.02|289.13 371.62|424.73 1.09 | 0.95

T-R1-2.0 64.77|33.96| 54.18 | 481 |117.11 135.6 {252.71 403.30| 1.60
2) 180.88|245.17 316.48(380.77 1.27 | 1.06

(1) Concrete shear strengths obtained by using effective concrete strength (fy .;r)
(2) Concrete shear strengths obtained by simply adding the strengths calculated using each concrete strengths of PC (f,. po)

and topping (f. czp)
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