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A Study on the Similitude of Precast Concrete Panel
Structure Using one-third Scale Subassemblage Model
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Abstract

This paper presents the results of test conducted on 1/3 scale precast concrete model. A model
can be built and tested at a small fraction of the cost of a prototype(full scale) because of the
reductions in loading magnitudes and in construction costs. However, model must be designed,
loaded, and interpreted to comply with the similitude requirements for a reduced scale model of
prototype. In order to achieve similitude with prototype, it is necessary to satisfy similitude with
regard to geometric and loading parameters and material properties. The geometric and material
propertiesfultimate compressive or tensile strength) of the prototype as well as the loading history
are simulated, as closely as poissible, in the 1/3 scale model experiment.

Conclusions are drawn on the possibilities and limitations of model testing of precast concrete
panel structures which are subjected to reversed cyclic loading history.

Keywords : loading history. prototype(full scale), precast concrete panel structure, similitude, sim-

ilitude requirements, subassemblage model, 1/3 scale model.
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Table 1 Mix ratios of model concrete

Mix o WwiC ! Cement Sand (Sn]+Gl]l L@arsﬁeﬁﬁggrggate ! Remarlssﬂi
Protowpe | 05o(17dkgim’) _ 1(337ke/m’) 23779kgim’)  31(1049kgfm) | ]
Model Case 1 038 | 1 5423+31) I
Model Case 2 058 1 5A2.74+2.7 0 I ) - ]
Model Case 3 | 058 1 5418+36) "0 Admixture:05% of Cement Weight

Note 1> S, : Model Sand defined by pdmde size smaller than =8 seive

G, : Model Gravel defined by particle size larger than #8 seive and smaller than =4 seive

oy Zag e A4

2471718 vuz Y 1y FaE
gH_HEdw 2SS F5elx HEste Table 2
o} zro] &L W AAFEN] FAFEAR
W, 93 ZAaE wgds Fe=210kg/cm®s
A2 2Hs Aoz Are s = e Case 38 21 8
o E w2 A3 st

Table 2 Summary of model concrete test results

Compressive Tensile ‘
Mix Strength ‘ Strength Remarks
| ey | kg
Model 1 o .
38704198 | 324 +45 | Prototype Concrete
Case 1 ‘ 7
Model E1LTG AL o £7=05] 34+ [ Tkgjem?
Case 2 | DI wi B o f,7=24 24 3. 2kgjcm’
Model :
a0 %20
Caze 3 1 . ) ) ] ) )
Note: 1. For prototype concrete, ¢15cmx30cm cylinder

were tested.
2 For all model concrete. ¢ 5cm X 10cm cylinder were

tested.
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Table 3 Characteristics of subassemblage model concrete

© Compressive Strength . Tensile Strength

T kglemty (kglem’)
l N Day 2 Day 21 Da\ 28 Day

B B L ; S i .
Concrreteiiapel 0 13@17‘418@@ t 02407 0 317 410

1325 T - -

Grout Concrete ! -
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Table 4 Similitude of prototype and model reinforcement

Modd Remfr)rcement

Prototype Remforcement

B " Test Results Proiotype Strength/9
= L . Measured } ) s . N -, R
Rebar Type i Nominal Size | Yield Strength  Yield Strength Scale Factor=SgS/=1X3=Y4
| Diameter(mm) R .
i _ | (kglemt) K kgh ~ - ] L
=10 ‘ 35 ‘ 2059 1875 1 1) 093232 %0.77( Area) X 1/9=276.5kg
Round Wire E ‘ 47 1588 220 %) §12:3642 X 1.16 X 1/9=469.4kg
=6 ooBe B 2625 3) 0 16:3623% 201 1/9=80%g
=12 25 616 i 310 ) D10:3873x0.71 x 1/9=305.5kg
. ‘ , } | = 5 DIZ3030X 1.27 X 1/4=557kg
Cold-Drawn =) 3 54934 [ 4775 . o
. i [ ) D16:4160 X 1.99 % 1/4=902kg
Steel Wire | .
#3 1. | 6414 o 306.2
) - 3 # A 'T 5468 ) 1010
Welded Deformed | #3 12 ! 6498 " 900 | * . 3). 4), 5). 6) indicate similitude
Steel Wire l #4 A 3392 1057.5 relatlons between prototype and model
Detormed Bar [0 T N S B W "Ljemforcement
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