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ABSTRACT In order to remodel old aged reinforced concrete buildings, it is often required to extend the residence area of the
buildings by increasing the slab area. The slab area is usually extended by attaching a new slab to the existing slab with hinged
Jjoint or rigid joint. Transmission of the loads of the attached slabs to the existing slabs depends on the connecting methods, such
as hinged or rigid connection. In this research, 8 specimens and 24 RC slabs connected by rigid joints were tested. The new slab
was connected to the existing slab by three types of rigid joints using dowel bars and longitudinal tensile bars. Main parameters
of the slabs were three types of the rigid joints, anchor length of steel bars (0, 50, 60, 100, and 120mm), development length of
steel bars (100, 200, and 300mm), and the spacing of the steel bars (150, 200, 300, and 450mm). The test results indicated that
the flexural strength of the RC test slabs having various types of rigid joints was approximately the same to that of the slab without
any connections.

Keywords remodeling, reinforced concrete slabs, rigid connection, development length, extension of residence area
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Fig. 1 Extension of slabs
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Fig. 2 Overall dimensions of specimens
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Table 1 Material properties of specimens

e OgE TR W

7 Slste] A Z
uhepie 2AA A

Fel UH*;;T% PVCE E& A9k

Specimens JSox (MPa) Rebar Length 1 (mm) Length 2 (mm) Strength (kN) Failure mode
R-1 24 D13 100 50 16.4 B
R-2 24 D13 200 50 19.8 B
R-3 24 D13 100 100 23.3 A
R-4 24 D13 200 100 31.3 B
R-5 24 D19 100 50 20.2 A
R-6 24 D19 200 50 16.1 B
R-7 24 D19 100 100 18.2 A
R-8 24 D19 200 100 51.2 A

A : Concrete fajlure, B : Pull out failure
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Table 2 Properties of specimens

Concrete Tension reinforcement Shear reinforcement
Anchor | Development | Development Development | Development C(c):r?cvr?;e
Slab ek Spacing | length in | length in length in | Spacing | length in length in length
(MPa) (mm) | old slab old slab new slab (mm) old slab new slab (mm)
(mm) (mm) (mm) (mm) (mm)

1A1 23 200 50 200 1080 450 120 200 300

A 1A2 23 200 100 200 1080 450 120 200 300

. 1B1 23 200 50 200 1080 450 120 200 300
SFe ‘rrlf:s e 3 200 100 200 1080 450 120 200 300
c 1C1 23 200 50 200 1080 450 120 200 300

1C2 23 200 100 200 1080 450 120 200 300

D | ID1 23 200 - - - - - - -

2A1 20.9 200 0 200 1080 450 120 200 300

2A2 20.9 200 60 200 1080 450 120 200 300

2A3 20.9 200 120 200 1080 450 120 200 300

A 2A4 20.9 200 60 100 1080 450 120 200 200

2A5 20.9 200 60 300 1080 450 120 200 400

2A6 20.9 150 60 200 1080 450 120 200 300

2A7 20.9 300 60 200 1080 450 120 200 300

2A8 20.9 450 60 200 1080 450 120 200 300

S;‘;‘i’ensd 2B1| 209 | 200 0 200 1080 450 120 200 300
2B2 20.9 200 60 200 1080 450 120 200 300

2B3 20.9 200 120 200 1080 450 120 200 300

B 2B4 20.9 200 60 100 1080 450 120 - 200 200

2B5 20.9 200 60 300 1080 450 120 200 400

2B6 20.9 150 60 200 1080 450 120 200 300

2B7 20.9 300 60 200 1080 450 120 200 300

2B8 20.9 450 60 200 1080 450 120 200 300

D | 2D1 20.9 - - - - - - - -
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Table 3 Comparisons and calculated strength of siabs

Concrete shear failure around Pull-out failure of the Flexural
Slab the connected steel bars connected steel bars failure Vewp Vexp Vexp Vexp
A, Ayo Vy Vebg Ay, 4, Ny Ney P, N) | v | New P,
mm®) | (mm) | &N) | KN) | (mm)) | (mm) | (N) | (KN) | (KN)
1A1 | 90,000 | 28,800 9.7 37.7 | 22,500 | 90,600 11.9 66.6 44.7 370 | 098 | 0.56 | 0.83
1A2 | 90,000 | 28,800 11.2 43.5 22,500 | 172,500 | 33.6 76.6 44.7 355 | 082 | 046 | 0.79
1B1 | 90,000 | 28,800 9.7 37.7 | 22,500 | 90,000 11.9 66.6 447 43.0 1.14 | 0.65 | 0.96
1B1 | 90,000 | 28,800 11.2 43.5 22,500 | 172,500 | 33.6 76.6 44.7 335 | 077 | 044 | 0.75
1C1 | 90,000 | 28,300 9.7 37.7 | 22,500 | 90,000 11.9 66.6 44.7 340 | 090 | 0.51 0.76
1C2 | 90,000 | 28,800 11.2 43.5 22,500 | 172,500 | 33.6 76.6 44.7 26.0 | 060 | 034 | 0.58
1D1 - - - - - - - - 447 51 - - -
2A1 - - - - - - - - 44.7 26.5 - - 0.59
2A2 | 90,000 [ 28,800 9.6 383 32,400 | 117,300 | 14.9 71.7 447 345 | 090 | 048 | 0.78
2A3 | 90,000 [ 28,800 11.0 439 | 129,600 | 195,000 [ 42.1 84.2 447 38,0 | 0.87 | 045 0.85
2A4 | 90,000 | 28,800 9.6 383 32,400 | 117,300 | 14.9 71.7 447 125 | 033 [ 0.17 | 0.28
2A5 | 90,000 | 28,800 9.6 38.3 32,400 | 117,300 | 149 71.7 447 46.5 1.21 0.65 1.04
2A6 | 90,000 | 28,800 9.6 383 32,400 | 127,500 | 14.9 78.0 44.7 33 08 | 042 | 0.74
2A7 | 75,600 | 28,800 9.6 313 32,400 | 86,700 14.9 53.0 44.7 355 1.13 0.67 | 0.79
2A8 | 57,600 | 28,800 9.6 26.9 | 32,400 | 61,200 14.9 382 44.7 29.5 1.09 | 0.77 | 0.66
2B1 - - - - - - - - 44.7 10.5 - - 023 .
2B2 | 90,000 | 28,800 9.6 38.3 32,400 | 117,300 | 149 71.7 447 365 | 095 | 0.51 0.82
2B3 | 90,000 | 28,300 11.0 43.9 | 129,600 | 195,000 | 42.1 84.2 447 52.0 1.18 | 0.62 1.16
3B4 | 90,000 | 28,300 9.6 38.3 32,400 | 117,300 | 14.9 71.7 447 27.5 0.72 | 038 | 0.62
2B5 | 90,000 | 28,800 9.6 383 32,400 | 117,300 | 14.9 71.7 447 47.5 1.24 | 0.66 1.06
2B6 | 90,000 | 28,800 9.6 383 32,400 | 127,500 | 14.9 78.0 447 44.5 .16 { 0.57 | 0.99
2B7 | 75,600 | 28,800 9.6 31.3 32,400 | 86,700 14.9 53.0 447 37.0 1.18 | 0.70 | 0.83
2B8 | 57,600 | 28,800 9.6 269 | 32,400 | 61,200 14.9 38.2 447 265 | 096 | 0.69 | 0.59
2D1 - - - - - - 447 62 - - -
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Fig. 10 Load vs. various influencing factors
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