Hoz3e|E 4099 FMAHS HARol #et AT

A Study on the Similitude of Member Behavior for
Small-Scale Modeling of Reinforced Concrete Structure
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Abstract

Four types of experiments were performed to check the similitude of member behavior be-
tween prototype and 1 /10 scale models : (1) Test of slender columns with P-A effect, (2) Test
of short columns with and without confinement steel, (3) Test of simple beams without stirrups,
and (4) T-beam test.

Based on the results of experiments, the conclusions were made as follows : (1) The P-A ef-
fect of slender columns can be almost exactly represented by 1/10 scale model. (2) The effect
of confinement on short columns by the hoop steel can be also roughly simulated by 1 /10 scale
model. (3) The failure modes of simple beams without stirrups are brittle shear failures in proto-
type whereas those of 1/10 scale models are the ductile yielding of tension steel followed by
large diagonal tension cracking and compressive concrete failure. (4) The behaviors of prototype
and 1 /10 scale model in T-beams appear very similar.

Keywords : reinforced concrete, prototype, model, similitude
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Table 1 Mix ratio of concrete(Weight mix)

Mix W | C |S(Sm+Gm) | A | FM. |Superplasticizer
Prototype | 0.45 | 1 2.06 3 71 .
Model I | 0.65 | 1 | 3(24+06) | 0 | 4.86 .
Mode I | 0.65 | 1 6(3+3) 0| 622 1%
Mode il | 0.65 | 1 6(2+4) 0 | 65 1%
Mode V | 05 | 1 | 4(1.4426) | 0 | 6.63 0.7%
Mode V | 0.5 | 1 5(2+3) 0| 649 0.7%
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Table 2 Demension of deformed bar

(Unit : mm)
Bar 1y s H | T | Remark
Type
D18 | 184 | 132 [ 016 | 05 | Deformed
D2.8 2.8 2.6 0.4 0.65 Deformed
DI0 | 9.53 | 6.60 |0.40.8] 3.6 | Commercial
D19 | 191 | 134 |1.02.0 | 4.6 | Commercial

Table 3 Mean values of mechanical characteristics
of concrete

Mix £lkg fem?) | £(kg fomd) | £ /F
Prototype Short Co]umn 298 29.6 0.099
Prototype Slender Column 275 30 0.11
Prototype Siraple Beam 283 30.5 0.108

Prototype T Beam 340 ! 0,092
Model 1 2487 3.2 0.154
Model I 2A7.4 1008 | 019
Model II 144.74 19.46 0.134
Model ¥ 4.3 3.1 0l
Model V Lous | 0,218

b G oo

Fig. 1 Detail of reinforcement
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Fig. 2 Stress-strain curves of concrete

22 BYUHDO| ME o osiH £y

Ry E o] ARA7|AZE A7) gHAE
A Ao} a8 2 Fetue, Y S
o &4, fA(ductility), B-FagEe ni
E4o] nyHojol gt M ndHTE AE
Ao vlzEkA e 7] A AlFel A A s
T 3aE gxeE Bul AxE Wi o g e
FEHE 1A A s, o)& s} 2AE it 7
Mol vlo) & W= = whE S sl

Agzv) A2 SBD249) A4 D10, D13
SBD40%! D19, ®6& AHEATh W dET L AlF
oA At A7 dlmm, &2mm, $3mmF
T A BH FQ 7] F o] &8t o) g3t
AlZiek, o] A3 D1.849}F D2.8e) o)A e g

_Y;'

179



T AU o1& HEAT 9 7|58 HQ AALE L
Fig. 19} Table 2014 JER) 2 Ut} Ao AE
A7) A2 7188 Ao E 24N vy
A9 F73e 27 D1, D12, D1.3, D1.9, D2.2,
D2.6& 8733 ok 22y, o] 7138183 AA}
AE DZAINE UHoZ v S ojegen
2 2 d7dMEe $8o] old & J|Foz A
B3 mdo] 8 P&ty AN E BEAIESE ©
HaHoh o)A =eO e dxga] AxD
€ o] &3t HAHIAE FYIIPoY B I A
€ U138 ol 83lA g1 FY39} mdHda
9l dXegle koM BEFLx7tx) 2417 AE7)
Z8¥U0H BERToA 1087 AT T =

< 3t 2 ES A5ar|2 sl o
A& Table 49 Vel on, &3 Qo] &%
7t ERERCY, $¥-HYE 2ME Fig 39 U
ERIith, 2ol M B %ol D137 D2.8o A5t 7

30

25 i
—§~ 20 |- ' 1
=
g
10 LT D2.81800;
€ o13
7 1.0(740)
—-— 6
0

[o] 5 10 18 20 25 30 35
Strain(%)

(a) columns

" D1.8{740)

Load(ton)

35

Strain(%)
(b) beams
Fig- 3 Load-strain curves of steel( Temperature, )

180

=W zolg Holn UnAE A2 g3l
Hev dgdddMe dErg »do| 50% ©]&
€ et I3 8L AHEE ASoe Aol Y
Bl At

Table 4 Mechanical characteristics of reinforcing bars

Type F,(ton) | F (ton) |Elongation(%)
#1(740C) 1.3 1.86 9.9
Column D2.8(800¢C) 7.3 10.5 10.2
#6 1.2 14 7.9
D13 5.1 6.1 31.1
¢(800C) 4.3 5.9 10.4
#1(740C) 5.2 7.5 9.9
Beam D1.8(740¢C)| 10.3 19.9 9.6
D10 3.1 4.5 19.9
D13 5.1 6.1 31.1
D19 12.5 18.0 25.0

.71
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