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An Experimental Study on the Mechanical Characteristics of Materials

for Reduced-Scale Models of Reinforced Concrete Structures
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ABSTRACT

The main objectives of this paper are to compare the obtained mechanical characteristics of
reduced-scale model materials with those of the prototype and to provide the information on
the best selection of materials. Manufacturing techniques on the micro-concrete and reduced
reinforcement are introduced. The test results of these materials are shown to be
satisfactory with regard to the similitude requrement. The simple beam tests were performed
to verify similitude in the bond behavior between micro-concrete and reduced reinforcement.
Those results also prove that these manufacturing and experimental techniques are useful

and reliable for reduced-scale model tests.
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characteristics)-& ¥]x ¥43tnx} o AL
¥ F(Similitude rule)& ©WS(Table 1.)3% 2%

Table 1. Summery of scale factors for
reinforced concrete models
Practical Distorted  Distorted
True True Model Mode!
Quantity Dimension Model Model
. Casel Case 11 Case [
n @ @ “@ &) © ]
Concrete suss, o FL? Se 1 So Se
£ Concrete strain, ¢ -- 1 1 Se Se
Modulus of concrete £, FL™ S 1 Su/Se Su/S¢
Poisson’s ratio,v. - 1 1 1 1
o Mass density.pe FL? S8 1S S S/S1
g Reinforcing stress,o, FL? S. 1 Se S.
= Reinfoarcing strain,s, - 1 1 S¢ Se
Z  Modulus of reinforcingE, FL S 1 1 1
Bond stress,u FL? S 1 S .
E‘ Linear dimension,/ L S S S S
g Displacement, L S S S8 SSi
g Angular displacement,8 1 1 Se S
Area of reinforcement,A,  L? st SE st S.S/S.
% Concentrated loadQ F SSt s S S
5 Line load,w FL’ SSi S SoS1. S5
§ Pressure,q FL? Se 1 S S
Moment M FL Ss®t st SS” SeS!
5 h =3
2. 23 ES A%H 54

21 Qubapa

PYPIIYEY AFL Y (Prototype)Td]
Es} A KSimilitude)dtZle WS- olPch =A)
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A FAZAFHCr o mPITadEwgte
A2AL(S/AZAR ¥ o= A 5 AA
T AWES wYTagee FIe] 77| L
ANAYE AL dAHo= Hibssin, »
B2z ex 7 (Stiffness)o] AR ZAA4
(Scale-Factors)7t €45 QAR A&
o o] (f'yI')7F AN Fhel 23 AFe] =
A g @3 gt QUITIES 2YF
FAZEe] dgy Fe AHAIAEL A
(Similitude) =] e1ok g1},

LS8 AE= (f)

2. @844 (E)
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A= 100t8Fe] /R HEAET)
(UTMZE A8t FAANY LS 2=d
Compressor meter®]l Transducer displacement
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Table 2. Mix ratios of concrete

. S

Mixs wi|C (Sm+Gm) A[F.M | Remarks
Prototype 10.45| 1 2.06 3|71
Micro-1 ]0.65| 1|3(24+06)| 0] 3.3

- E34A
Micro-11 |0.65] 1|6(3.0+3.0)| 0} 49 0.7%

_ Z 5
Micro-1I {0.65! 1|6(2.0+4.0)| 0| 5.1 0.7%
Note :

Sm ; Model sand defined by particlesize
smaller than #8 sieve

Gm ; Model gravel defined by particle
size than #8 sieve and small than
#4 sieve

Admixture ; Superplasticizer
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Table 4. Load-strain values of reinforcing bar

o 600

Bar fy f. | Elongation |Remarks
types | (Kgf) | (Kgf) (%)

D1.3 98 201 14

D3.2 415 | 545 17

D10 107 | 173 21 #
D13 200 | 297 195 #
D19 510 | 751 19 #

fy * Yield force f, : Ultimate force
# : Adjusted force = (1/S.%) x measured force
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Fig 4. Load-strain curves of reinforcing bar
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Fig 1. Grading curve of aggregate
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Table 3. Mean values of concrete properties

(WOSA ) |aea|ag/a] & | Tt
totype | 32180 | 29.17 |0.00212| 00007
Miero oy |316:22 | 3214 |0.00860 01016
Micro oy | 32732 | 2866 |0.00268 0.0876
Micro ~ AL |322.12| 2322 |0.00290| 0.0721
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Fig 2. Stress-strain curves of prototype concrete
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Fig 3. Stress-strain curves of micro concrete I
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Table 5. Dimensions of ‘specimen (¥+$]:mm)

Scale a L L sls'{bid|c|h
Prototype | 0y 19400 | 2600 | 100 150 200 | 250| 50300
-Beams
1/5Model

Beams

160 | 480 | 520 | 20| 30| 40 | 50 | 10{ 60
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Prototype beams
Fig 5. Details of specimens

Micro beams
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Fig 6. Crack patterns of specimen
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Fig 7. Crack patterns on beam sides
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Fig 8. Load-deflection curves of beam
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