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An Experimental Study on Structural Characteristics of Reinforced Concrete
Beams with the Perforative Opening

oA
Koo. Hae-Shik

ABSTRACT

One standard reinforced concrete beam, six beams with rectangular opening and three
beams with perforative opening were tested in shear strength under two points loading.
Here the length of opening size put 0.3 times of beam depth, the width of it changed from
one to three times of the length and they made a change presence and absence of
reinfoecement. This experimental study investigated mainly the load capacity and
structural characteristics of the perforated beams in comparision with rectangular opened

beams under the same conditions by considering the existing researches.

Keywords ' perforated beam, rectangular opened heam, structural characteristics
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Table 1 Kinds of test specimen

. specific opening size reinforcement
clussificastion name {widthxJength) condition
g5 SB
NBR! Yem> Yem jid
NBR2 18em < Bem e
[ NHR3 2Tem=Y%em i
e WERI Yem < Hem 1y
WER2 T8em < Yem fl
WERS PTem<Yem {i
13 HIp WERT Gem > 19 5em {i
L WHR2 18cm > 19.5¢m {r
oL - e
WRBR3 2Fem = 19 5em ]

25bmmelste] H¥ *} *?v?%xH & gk b
7} 180kg/cm™7} 558 Table 29 wigtEs} o)
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Table 2 Concrete mix design

W/C | slump | SAS+GH water unit weight (kg/'m") AR
%) lem (%) | thg/m ) | cement | sand | wravel |admisiin
656 12 w0 212 S et 86 0402

o el AR
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Table 3 Compressive strength of concrete

COMPressive modutus
strength(ke/em’) (kg/cm®)

1802 10"

cvlinder size

o 1hem > 30em o 1817

Table 4 Strength of steel reinforcement

steel veild strength Jrenste strongth | elastic modulus
reinforcement (kg/em ) (kg/em) (kgg/em)
D13 B8LE.2T 7.039.4 LALTH = 10
XS 6,964.3 La2io= 1y
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Fig. 2 Experimental setup and stress diagram (unit:mm)
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Table 5 Summary of test results

Specific | P P. P, P it P
name (t) (t) (t) /P | /Pan | /P
SB | 2425 { 9.0 | 100 | 1.0000 | 0.3711 | 04124
NBRIL | 1070 | 5.1 5.1 | 04112 | 04766 | 0.4766
WBHI1 | 14.80 | 4.8 4.2 | 06103 ] 0.3243 | 0.2838

WEP1 | 7.30 2.4 2.0 0.3010 | 0.3288 | 0.2740
NBRZ | 11.10 3.6 3.0 04577 | 0.3243 | 0.2703
WBH2 | 14.00 3.2 3.0 0.5773 | 0.2286 | 0.2143
WBP2 | 6.80 1.7 1.7 0.2804 | 0.2500 | 0.2500
NBR3 | 9.80 2.6 1.8 0.40141 | 0.26H3 | 0.1837
WBH3 | 11.30 3.4 2.0 0.4660 | 0.3009 | 0.1770

WBP3 | 6.20 12 0.6 0.2857 | 0.1935 | 0.0968
P maximum load (0 diagonal crack)
P Cinitial erack load of tensile side
1. Tinitial crack load around opening
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