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Shear Performance of Board-type Two-way Voided Slab

Hyeon-Min Choi,” Tae-Won Park,”* In-Kwan Paik,” Je-Sub Kim,"” and Ju-Yeon Han"
YDepartment of Architectural Engineering, Dan-kook University, Yongin 16890, Rep. of Korea

ABSTRACT Currently, social demands for long span building structures are increasing due to architectural planning purposes and
economic efficiency. As a result, lighter board-type voiding materials were suggested. With the use of board-type voiding materials,
a slab is able to become light weight and convenient. This process efficiently eliminates concrete where it is not required,
considerably diminishing dead weight while maintaining the flexural strength of the slab. The reduction in concrete also allows for
overall cost reductions and design flexibility. Also it can be ease with fixing the voided material that is composed of one body form.
Although board-type voiding materials are ideal, the top and bottom concrete plates lack integrity. Because of this, test results show
horizontal cracking towards the tops and bottoms of the concrete columns, or webs, connecting the slabs. The key to correcting this
problem is to increase the shear strength. In order to increase the shear strength of the structure, horizontal shear area must increase.
R70(100)-D-F has the largest horizontal shear area as i2t also shows stronger strength. As a result, shear strength ( ;) is dependent on
the horizontal shear area (V). V,, = ax0.16/f, %x N (a=1.8125). The web columns have a shear span to depth ratio (a/d) that
is less than 2; which classifies it as a deep beam. In this case, however, the shear strength of the deep beams may be as much as2 to 3
times greater than that predicated conventional equations developed for members of normal proportions. As a result, o is suggested
as an extra coefficient in the equation for shear strength (V).

Keywords : performance evaluation, board-type voided slab, fixing material, horizontal shear strength

oob 0000 OO0 b000 oooboo booo
goboobO oodgobbo boodao obooobbo boa
0 002000 000000 000 0000 000

1.M B

oobo0O booo0 ooboo oooob boog

000 00 000 0 0000 00 00 0000, 0
00 OO0 00 00000 0D000,00 0 00 OO0
000 0000. 000 0000 0000 000 o0
00 D0000 000000 O 000001400
0000 000 0000 0000 000 000000
00 00.000 000 00 000 O0(Self weight)
000 D000 OO0 00 00,0,00 00 00 O
0 000 000 0000 000 000 000 00
000 00.00 00 0000 00000 (Voided slab)
0000 0000000000000 000 0d

*Corresponding author E-mail : min_2e@naver.com
Received May 28, 2015, Revised July 16, 2015,
Accepted August 17, 2015

02015 by Korea Concrete Institute

0 0000 00000 0000 00°Y0 ‘BubbleDeck
Technology’ ‘Cobiax Technologies AG’U0O OOO O
0 00 000 0000 O@)0 D000 000 00
0 000,00 0000 D00 OO0 00 00 00
0 000000 00 0000 002 Fig. 100 00
0 00 000 0000 0000 0000 00000
0000 OO0 0O 0000 000 0000 0 00 O
00 00000 0000.000,000 00 000
000000 0000 00 O 0000 00 00O
0000 OO0 0000 000 000 000 00.0
00 D0000 000 OO0 00 000 0000 O
00 OO0 D000 00000 0000 00000 O
0000 000 0000 0000 00. 000 OO0
0 000 OO0 0D0000 OO0 000 000 00 O
00 OO0 00 0 00000 000 00 00.00

This is an Open-Access article distributed under the terms of the Creative Commons Attribution Non-Commercial License (http://creativecommons.org/licenses/ 651
by-nc/3.0) which permits unrestricted non-commercial use, distribution, and reproduction in any medium, provided the original work is properly cited.



0 00000 00000 000 000000 000
00.000000 Fig 200 000, 0000 00O
00 00000 000 00, 00000 00000
000 0O0.000 000 000000 000 OO0
00 00 OO0 0O0.000 000 0000 000
000 00000 00000, 000 00000 OO0
00 00000 0000 000 00000.

00,000 000000 000 0000 000 O
00 00000 0000 000 00000 000 O
00 0O0O00. Aldejohann, MY 000 00 00O
00 000 000000 00 000 RCOOO OO
0 60% 000 00000 0000 00000,0 O
000 00000 00O000. 000 O 00000
00 0000 OO0 OO0 000 0000 O 000 O
0 0000 0000000 00000, 00 0000
0000 0000 00000,

Fig. 1 Voided slab with ball-type voiding material
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Fig. 2 Voided slab with board-type voiding material
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Table 1 Anti-Buoyancy-Anchors performance analysis

. Number of
Density Fixing Buoyancy
: 3
Size (m") ofN%t)e r device (N/EA)
(£4)
1x1x0.5
Water (W Lx 1) 9,800 5 980
0.250.25 0.2
Concrete (W Lo 1) 23,520 5 294
(a) Fixing device (b) Voiding material in (c) Detail of
the plastic bucket fixed point

(d) Maximum buoyancy state

Fig. 4 Buoyancy-Resistance Experiment

Table 2 Parameters of test specimens (unit : mm)

Specimen | D YOid Web column's Fixing material
ratio(%) | Arrangement
RO - - - -
R120-D |120| 36 Diagonal Fixed
R80-S 80 36 Straight Fixed
R80-D 80 36 Diagonal Fixed
R60-D 60 36 Diagonal Fixed
R70(100)-D |100| 36 Diagonal Fixed
R60(100)-D |100| 40 Diagonal Fixed

e

Hunch of web concrete column
beidging top and bottom plate
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Fig. 5 Specimen details (unit: mm)
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Fig. 6 Test Set up (unit: mm)
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Fig. 9 Horizontal shear area on R80-D-F specimen
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Fig. 10 Hunch effect on Horizontal Shear area
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