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Experiment and Strength Analysis of High-Strength RC Columns
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Son, Hyeok-Soo Kim, Jun-Beom Lee, Jae—Hoon

ABSTRACT .

This paper is a part of & research plan aimed at the verification of basic design rules
of high-strength concrete columns. A total of 32 column specimens were tested to
investigate structural behavior and strength of eccentrically loaded reinforced concrete
tied columns. Main variables included in this test program were concrete compressive
strength, steel amount, eccentricity, and slenderness ratio. The concrete compressive
strength varied from 356 kg/cm® to 951 kg/cm2 and the longitudinal steel ratios were
between 1.13 % and 5.51 %. Test results of column sectional strength are compared
with the results of analyses by ACI rectangular stress block, trapezoidal stress block,
and modified rectangular stress block. Axial force-moment-curvature analysis is also
performed for predicting axial load-moment strength and compared with the test results.
The ACI rectangular stress block provides over-estimated column strengths for the
lightly reinforced high strength column specimens. The calculated strengths by
moment-curvature analyses are highly affected by ks values of the concrete stress-strain
curve. Observed failure mode. concrete ultimate strain, and stress block parameters are
discussed.
keywords : high-strength concrete column, stress block, axial force-moment-curvature

analysis, failure mode, ultimate strain, stress block parameters
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Fig. 1 Equivalent stress distribution & stress block parameter
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LS-1 20
LS-2 45
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v | 4% 20
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LM-3 120 65
LL-1 20
LL-2 | 356 45
LL-3 2.85 65
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kg/em™l Aol FEld A&S HolAw ¥v dE A4y BEe aAEEALEd Wbty
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oz gddn
005 Table 2 Test result
A A 1! =951 kgem?
N R O fr=718 kepem? Soecic X Argn ihil b "
| Yo Series| "0 (k%g b | wa | om | (e
W A 009 ° o © o T (mm) | (mm)
Q °)
003 o LS-1 1.2]21.2 | 75.10 | 1.59
© LS-2 2.3|47.3 | 37.85 ] 1.79
I T T N R R A T LS3 | g | 4:2]692 | 17.60 | 1.22
ee/h LM-1 7.0 | 27.0 | 66.55 | 1.80
L | LM-2 12.5|57.5 | 36.75 | 2.11
Fig. 3 Uitimate concrete strain vs. eccentricity at failure LM-3 11.0] 76.0 1493 | 1.13
LI-1 17.5| 37.5 | 42.10 | 1.58
5. 8-QgHE AT LL-2 | 356 | 21.7| 66.7 | 17.55 | 1.17
LL-3 16.01 81.0 | 11.00 | 0.89
7t Ao} gt FFAle] £} HYe] FH A, HS-1 091259 | 5390 1.39
P-A 4&8g w2l /| FEAEE Table 208 vephd HS-2 2.8147.8 | 33.95| 1.62
upe} Zok ACI AAZHE . £4E Aatztd Apoh HS-3 3.5|68.5 | 19.10 | 1.31
Zo] 2¥BAL o]83 JNEPEHAY =gl HM-1 81281 |51.80] 145
E-ZEHINE 28 JFUEHANE FPstaoen, | HM-2 10.8) 558 | 3135 1.75
TTEHAT Pt o84 E M2 Fardsherd M 3 10.1)95.1 | 15.90 ) 1.20
Fig. 4o 2273 3 ®A8HAc ML-1 19.7 | 39.7 | 53.30 | 2.12
HL-2 18.4| 63.4 | 20.95| 1.33
51 Soteeigaio) o3t 2T s L3 | 18 149799 | 1200 096
HS-1A 1.3126.3 | 68.20 | 1.79
Fig. 4o] Ubehd nhsh o] Qlabx|u) el ol A i HS-3A 2.9|67.9 [ 34.70 | 2.35
Zagee 7we #AAgo) &aFo] ALrE = HA HM-1A 6.5|26.5 | 64.30] 1.70
Sedna s olad HNATS 7hel Aol W HM-3A 10.4| 75.4 | 27.85 | 2.10
glou tzAmTeE HAATE ke 2ol HL-1A 18.5| 43.5 | 49.80 | 2.16
b oan we Afd gt ACle WA g HL-3A 23.2|88.2 | 22.00 | 1.94
vele ojag Auge B —“r %a%;% S Vi1 2.6 27.6 | 66.80 | 1.84
gazic am maese < ) 2en a LoLys2 271477 | 42.40 | 2.02
VM-1 82282 | 6520/ 1.84
ZA W) eel A o1 ol 7} 741'3}- VM2 135|585 | 33.00 | 1.93
FHE Y S AR Y wE veea | M [23 273 | 84tz | 231
HAE F2E AL GEAETHAN 2 AlE | vs-2a 24| 47.4 | 54.10] 2.56
Ho|x& @out ¢EAE/F 951 keg/em’S] A YA aria 10.5| 305 | 81.20 | 2.47
(Fig. 4 (e). () FFF HAE Edo] Atly VM-2A 12.0| 57.0 | 48.46 | 2.76

2 £ vjgle @ ZRE o & E£F
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Table 3 Experimental and analytical load capacity

f.

Series | Specimen (kg/ 5:‘(’[ 5] :«: P}: ,Wp
cm
Ls-1 1.10 ¢ 1.14 | 1.15
LS-2 1.08 | 1.11 1.12
L3-3 1.00 | 1.02 | 1.02
426
LM-1 1.18 1.21 1.24
L LM-2 145 | 1.48 | 1.49
LM-3 0.98 | 1.01 1.01
LL-1 1.09 | 1.11 1.11
LL-2 356 | 0.98 | 1.00 | 1.02
LL-3 0.93 | 093 | 0.94
HS-1 0.97 1.04 1.04
HS-2 1.07 | 1.12 | 1.12
11S-3 1.09 | 1.12 | 1.13
HM-1 097 | 1.04 | 1.04
H HM-2 1.17 | 1.25 | 1.24
HM-3 1.05 | 1.08 | 1.09
11L-1 1.32 { 1.40 | 1.39
HL-2 718 1.02 1.06 1.10
HL-3 091 | 094 | 0.94
HS-1A 1.12 1.18 1.15
HS-3A 1.09 | 1.12 | 1.10
HM-1A 1.02 1.09 1.05
HA
HM-3A 0.99 | 1.00 | 1.00
HL-1A 1.14 1.19 1.16
HL-3A 0.97 | 1.00 | 1.00
VSs-1 0.94 | 1.02 | 1.09
. VSs-2 0.99 | 1.05 | 1.07
! VM-1 0.96 | 1.00 | 1.05
VM-2 1.01 1.06 1.06
951
VS-1A 1.07 | 114 117
VS-2A 1.01 1.05 | 1.10
VA F————
VM-1A 1.09 1.16 1.18
VM-2A 1.07 1.10 1.11

Z32|ESX H11312 1999.2
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