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An Experimental Study on Failure Modes

of High Strength Reinforced Concrete Columns
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Abstract

With increasing use of high strength concrete tied columns in structural engineering, it becomes
necessary to examine the applicability of related sections of current design codes. High strength
concrete has an advantage of strength capacity and stiffness especially for column elements. This
paper presents an experimenal study of high strength concrete tied columns subjected to
eccentric loading. The main variables included in this test were concrete compressive strength,
steel amount, eccentricity, and slenderness ratio. The concrete compressive strength varied from
34.9Mpa(356kg/cm2) to 93.2Mpa(951kg/cm2) and the longitudinal steel ratios were between 1.1%
and 5.5%. The eccentricity was selected for the different failure modes, i.e., compression control,
balanced point, and tension control. The slenderness ratio varied from 19 to 61. The column
specimens with same slenderness ratio but with different concrete compressive strength were

constructed and tested. The purpose of this paper is to show failure modes of high strength
reinforced concrete columns.
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2 A¥e nERTe uis EAYE 1% AFHlE wHI] A% HdEoEH Yy B
AEE 9= AL JEAEE F2 ATFFAE AYsHc 2L EY ASYEFEE FXAE
400kg/cm’ Wel9e REZES 700kg/cm’ ¢ 900kg/em’e] NAEE VHYEFAEE BAASAG o
400kg/cm? © AlH 97h$h °F700kg/em’e) AW I5AZ & 24709 ARE AFagn™ @ otz o
900kg/cm’e] 2174 E9] ¢EFEE HAE AH A& Azsdch AW dHdde AAAEI
AAzZtE o7 HEARL 7|59 2Y-RE A5 125 ZEddy F-2AdE AAEV}
SABEE Twe AAsSAY EEAE 700kg/cm’e] AWML V1R AH g BIEugk AdHoR
2 grhe AWML AFEAER BTEAE 900kg/em’e) AIHE Z|E AH 479 F2u7F AuEeR
2 4748 ARG E272 Azstgnt J1FAE Aol Agd FAE Z2HEo] 295 vjF 25620 T
A4S ALE9R, FL22AE HAYASF 13mm, #F 268019 19mmAE 100% % 28131 No. 44
95% ojA FE FAE AlEsigu AdEE BEXEWAS AWE(KS L 52008 AHEEH o &/
AFgAH = 03, 245 2AYE T EIFARE AFAYNELS GHANEFR] 10%E S5
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A2 e APAH g E FEAWIEGGM ANE R 93 HAUE 0.36es 0.48e,
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Fig. 1 Column cross sections & specimen installation
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AR DA R T N QA% Jf )] %(f)‘ Age | B4
v (kg/cm®) (mm) | (mm) 5 Ou (L/r) | (mm)
(mm) (cm”) (mm)
C-LS-1 20
C-LS-2 660 19 45
C-LS-3 65
210
C-LM-1 426 20
C-LM-2 x 99 | 211 1380 40 45
C-LM-3 120 0.0113 =
C-LL-1 20
C-LL-2 356 2100 61 45
C-LL-3 65
C-HS-1 20
C-HS-2 085 660 19 45
C-HS-3 65
C-HM-1 20
C-HM-2 4-D10 | 00198 | 1380 40 45
C-HM-3 104 | 161 65
C-HL-1 20
C-HL-2 718 2100 61 45
C-HL-3 65
C-HS-1A 660 2 20
C-HS-3A 120 65
C-HM-1A x 20
794 1380 40
C-HM-3A 120 | 101 | 193 0.0551 65
C-HL-1A 4-D16 20
2100 61
C-HL-3A 65
C-VS-1 660 o0 25
C-VS-2 285 45
C-VM-1 00198 25
4-D10 1380 40
C-VM-2 45
951 105 15
C-VS-1A 660 20 25
C-VS-2A 7.94 45
0.0551
C-VM-1A 4-D16 25
1380 40
C-VM-2A 45
AHW S BACE 715¢ Uy v T Ex F 949 Exe ZAYE ZFEE YEJ ST
& EX U4ERE 400 kg/om’S, HE AUH 02 27 5 B ¢EZE 700 kg/em™S 9
o VE ZEYE357F 900 kg/cm’E ojujdth He BxA SE @F MS FURF LS F
g omit} mlAiet £x1E 3Ee HAS Ul 1S dEF 056, o HAY, 28 W g9 H
38 e 2,9 HAL gu|Etn F7He] Ax B Fo] Ao B2 AHE v
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Table 1 Details

of specimens property and test variable
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M ANtd oz sy RE &abo] AFd vl @FdM W YA Jelwen, 53 7y
o] spalling@/do] @FolA XA Yeldin ¢E4E Blkg/onel @FolA F32 wa gag
B 13%E EAF Aol 2 A2H 55%9 VS-1A9 S stub FENA Avrl ;0] F
oA Belsn o gdel AW To] Alo|§ uiEl FYLE olFHI FUY AW &HE B
HE FAo] &R dde] FEnz Q) wa2A JFdel oA ¢A3 FAHUD. 74
QA FUddM AZo AXEFen hAz2 2 198%9 VS-1Rcth Faagn was stayg
ATk AN Y B A REARAMNE QAZE $U%9 4F5dAG FEHo dojddn 71&e) &
TARRE BE & F Qo 13 ERA 53 VS-1A, VS-2Ac A4 HA 27 (RAY 282 9
A B2) Aujel 22 d4e] delwt, VM-258A9 d3 e 4R e 9 7d 2R
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oz B o ”z"ﬂ el Aol syt AatA aEln FFR2EA dolvdes B3¢E 2Hed, 2
HAEY 4FE P-A EUEe] F712 late iAo Hie] Ry IAHY] WEojzti
%‘4. ) VM 122 Z¢E stubetdl e w7 A7}t zeided, 2 FE0A4 #3
ZE Aoz FEr @Y7 "Wolgtn HAdsw 1 olf= AHAZA FHUd FaHeg
Aoz e Az o] FHHA ZE ANte Hdolatn #wagc),
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