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ABSTRACT

Lately outmoded and functionally obsolete buildings constructed in 1960s and 1970s are often remodelled and
restored. Even though there are not serious structural defects in the existing buildings, many old buildings have been
reconstructed to improve residence quality or to extend residence area of the buildings. The experimental or
theoretical research on plane expansion of RC apartments is quite scare. In this research, 12 specimens and 19 RC
slabs connected by hinged joints were tested. The new slab was connected to the existing slab by hinge joints
injecting dowel bars between two slabs. Main parameters of the slabs are types of the dowel bars (D13 and DI19),
spacing of the dowel bars (150 mm, 300 mm, and 450 mm), and the locations of the steel bars in the existing slabs.
The test results indicated that the shear strength of the RC test slabs having various types of dowel bars was about
twice that calculated by the ACI 318-02 code. All slabs failed in concrete spalling and the dowel steel bars did not

reach their yield strengths.
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Table 1 Specification of specimens and material
properties of specimens

. f L1 L2 Strength
Specimens (Mlcfa) Steel (mm) (tmm) (kNg)
H-1 24 D13 40 120 5.2
H-2 24 D13 40 200 75
H-3 24 D13 60 120 75
H-4 24 D13 60 200 10.6
H-5 24 D13 30 120 21.6
H-6 24 D13 30 200 20.5
H-7 24 D19 40 120 7.8
H-8 24 D19 40 200 9.1
H-9 24 D19 60 120 10.9
H-10 24 D19 60 200 145
H-11 24 D19 80 120 16.9
H-12 24 D19 80 200 16.9

Length 1 : distance from the center of the steel bars to
the edge of concrete,
Length 2 @ steel bar embedment length
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Table 2 Specifications of slabs connected with hinge

joints
Dowel bar Nu-
Length | Develope | Steel
Slab (1\]/;%) T Spacing | in old |length in | bars in m(l))fe r
@ IYPE) (nm) | slab |new slab|old slab slabs
(mm) | (mm)

H-Al| 216 | D13 | 150 120 630 Inside | 1

H-A2} 216 | D13 | 300 120 630 Inside | 1

First [H-A3| 216 | D13 | 450 120 630 Inside | 1
series | H-B1 | 216 | D19 | 150 120 940 Inside | 1
H-B2| 216 | D19 | 300 120 940 Inside | 1

H-B3| 216 | D19 450 120 940 Inside 1

H-C1| 209 | D13 | 150 120 630 Inside | 2

H-C2| 209 | DI3| 300 120 630 Inside | 2

Se- |H-C3| 209 | D13 | 450 120 630 Inside | 2
cond |H-D1| 209 | D13 150 120 630  |Outside| 2
series | H-D2| 209 | D13 | 300 120 630 |Outside| 2
H-D3| 209 | D13 | 4%0 120 630 |Outsidej 2

H-E1[ 209 - - - - - 1
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Table 3 Comparisons of the observed and calculated strengths of slabs

b Reinforcement strength Concrete strength Shear strength| V., Veeo/ | Vexo/
S1ab 7 T4 (mmd]f . (MPa)| V., (|4, DA, (] T, | &, [V, 6NV, (N V, (k) oy | Vel v
H-Al]| 5 126.7 862 327.6 67,500 16,200 1 {14] 708 41.3 58.09 700 | 1.69 | 1.21
H-A2| 3 862 196.6 45,900 16,200 1|14 7.08 28.08 58.09 61.8 | 220 | 1.06
H-A3} 2 862 131.1 32,400 16,200 1114 708 19.82 58.09 61.0 | 3.08 | 1.05
H-Bl} 5 286.7 862 741.4 67,500 16,200 1 ]14| 817 47.66 58.09 588 | 1.23 | 1.01
H-B2| 3 862 444.8 45,900 16,200 1 |14| 817 32.41 58.09 615 | 1.90 | 1.06
H-B3| 2 862 296.6 32,400 16,200 1 |14] 817 22.88 58.09 549 | 240 | 095
H-C1| 5 126.7 862 327.6 67,500 16,200 1 |14 697 40.66 57.15 62.6 154 | 1.10
H-C2| 3 862 196.6 45,900 16,200 1 |14] 697 27.65 57.15 557 | 201 | 097
H-C3| 2 862 131.1 32,400 16,200 1 114] 697 19.52 57.15 490 | 251 | 0.86
H-Di| 5 126.7 862 3276 67,500 16,200 1|14 697 40.66 57.15 524 | 1.29 | 092
H-D2} 3 862 196.6 45,900 16,200 1 114| 697 27.65 57.15 613 | 222 | 1.07
H-D3| 2 862 131.1 32,400 16,200 1]114] 697 19.52 57.15 57.6 295 | 1.01
H-El1| - - - - - - - - - - - 103.2 ~ -
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