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Bending and shear behavior of reinforced concrete beams with circular openings

e Wuslina' 1n3uednd wianade’ suns nial! ande wnueinie’
! Ay 3mngsules) AnIMINTINA1ERS UINeNdeguasus1il 8.013U9191U 2.8UaT101 34190
? US¥ 1ABA 911 0.18le9 2.9BULAY 40000

lttiphong Phannikul® Griengsak Keawkulchai® Thnabhomn Thaveevouthti'” Sahachai Kanarkard?
' Faculty of Engineering, Ubonratchathani University 34190
2 KED Company Co.Ltd.,Amphur Muang, Khonkaen 40000

* Corresponding author.
E-mail: thanabhorn.t@ubu.ac.th; Telephone: 085-9294271

@ o

uNSuunAN 19 fquieu2568 ; Juilwilaunmnu Assi 1 6 nINgIAY 2568; TuineusuunA 20 NSNYIAY 2568

UNANED

nseonLUUKaAnyINgAnTuAuAsunIaEILmAnTiTveala lunsideifleauniesdelunisesnuuuiuieuiisy
woAnssuads imswivhdsianauazdnvaurnmsididedmanetenle Inefivuialilngninfesay 40 vesnrwdnaiu Tuns
uiildidonau 6 feg1aiv1sAN17 3.00 WA NedouSutnn Usznoudiefiosned 1 ATUAINUINTFIU ACI-318-11;
08197 2 ANUANLUINTFIU 2.8.9.(2564); Fr087197 3 Audveulngunnaumilownuaziiu nsalsuluuuddngu; foghad 4
mufideadaguasnasliunuasiiu nsdlfulumuddndiy; fegradl 5 muiitesdngursnaumieunuasiiiu nsdfulumusdise
srufuusadou uaz Meeeil 6 muiiveaiagurnasldunuaziiiu nsdulumuddasuiuusadou Faannsisenuiaudd
Foudavuinidnluiiegdl 3 uay 4 aunsefuiminuaeafodaidsyds weeildhvazmsuanimadetuaiuied e 1 ua
2 vaurfieusnegisil 5 uas 6 Yasadofshdssedouientu uinumsuaninaniiesnunisaiigaudnarsesdeain
AdNATY

ATUABUNIALETILAN WL Yeada MsuAnina Msiemany
Abstract

The main purpose of this research is to design and to study the effects of reinforced concrete beams with opening
(no greater than 40 % of depth beam) to strength, and failure. Six sample beams with span length 3.00 meters were
tested: 1) ACI-318-11 ’s beam; 2) E.LT.(2564) ’s Code beam; 3) beam with small circular opening upper neutral axis, in
the case of pure bending; 4) beam with small circular opening under neutral axis beam in the case of pure bending; 5)
beam with small circular opening upper neutral axis beam in the case of combined bending and shear; and 6) beam with
small circular opening under neutral axis, in the case of combined bending and shear. The results showed that the
samples 3 and 4 yielded safety load capacity which exceed ultimate design strength and the failure is similar to the
samples 1 and 2. Similar results are obtained from sample 5 and 6. However, diagonal crack started from the bottom of

the beams 4 and 6 toward the center of opening.
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