An Experimental and Analytical Study on Axial Force-Moment
Capacity of High—-Strength Concrete Column under Eccentric Loads
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Abstract

High strength concrete is a more effective material for columns subject to axial force and
moment than for other structural elements. The purpose of this study is to review strength
calculation methods for high strength concrete columns by comparison of analytical values and
experimental results. The variables of column test under eccentric loading were concrete
compressive strength, longitudinal steel ratio, and eccentricity of load. The tied column sections
of 120X 120mm and 210X 120mm were tested and the eccentricity of load varied in the range from
0.16 times to 0.54 times the column depth. The analytical results using the stress-strain
relaticnship as well as the ACI's rectangular block, Zia's modified block. and the trapezoidal
block are compared with experimentally obtained data, and discussed in this paper.
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(a) ACI Rectangular Block (b) Modified Rectangular Block {c)Trapezoidal Block (d) Actual Stress Block™

12l 1 Compressive stress block

£ n
1000 f.=kf. == —kg!cm?, (1
961kg/cx’ £ 14| &
o e (?J
w0l Lo k=1 &> 19w k>1
1 80 8(‘
te 426kg/cHl : )
4001 4 fc- = (. fr
/ 173 632
2001 .
! - - fe 102
£, == k =0.6+— <£0.85
n c E n - fc 6 kj
0.000 002 004 006
&

E, =10600+/f. +70400 kg /cm®

18 2 Stress-Strain Curve®

g2 ety 19973 & e ES =Y 469



3. &E AlHE Mz Y RiisHAIF

3.1 AgH=s

H 1 Details of test columns/Test variables

amoms | EEAE ] f, ] v wBXW|  Aq | maaiay | EROW ] AAN | A e |
A2 Geg/on) ( (kg/e) | <mm><ﬂm>J e | EENC) | Camy | W) | mm)
1S | T
| 152 660 191 | 4 |
LS-3 1 [ e ]
v | |
| M2 210X 120 00113 1380 99 | 45
| LM-3 | 65 ]
( LL-1 | 20 |
| LL2 | 356 2100 608 | 45
N L_L“'o_’L o L 28] ] R I N -
THS 1 3250 4-D10 |
. HS-2 660 191 45
| HS3 S R T
. HM-1 |20 ]
- HM-2 | 0.0198 1380 99 | 45
HM-3 I 65
_HL-1 20
| HL2 718 2100 J 608 | 45
| HL-3 | e 65
HS-1A. 660 o1 -2
| HS-3A S D R T
T 3550 120>120 4?’3‘;6 00551 1380 | 399 2
HL-1A 00 | s | 20
HL-3A | i I SR 65
VHS-1 2
;i@_é 2 4052 285 0.0198 . 6(?0,7,*,1?,1, ,45,,, -
VHM-1 4-D10 ) I 20
LIV 1380 399 b2
VHM-2 : 45
| YT g51 Lo ] O S O ENON Y SOV ..
,XH_S_& 660 19.1 e 25, e
VHS-2A 7.94 : 45
- 3471 0.0551 e T -
?M_l_é{ 4-D16 1380 399 ,,A,,@_, |
VHM-2A i e 45

AP FLMFRE K 19 UeRd ue} go] 2aelE AL, A, A2 NAToln
A2k A2 gelg A1 $3209) AR Alzteic,

32X &

71 ANHAFA AL Al Y] 2,95 ¥F 2569 IIFAE ALLER T, ARG}t
13mm, H]F°] 2.68% F& FAE AT AMSE AW EE REZEDC AJAE(KS L5201)
o1, T2 A} eI, Al (Water Reducer) 25 Mighty-1502& A}&-8t¢ich.

I3 KS D 35049 #8 € o]|FH IS AMSSI 1, D109 D163 2L FH 2802 DS v
8o ARESIATE 2] 1A 97 dEATE D109 3250 kg/ew 9} 4052 kg/en,
D164 3550 kg/aw €} 3471 kg/ew & VERNSI 3, Zzte] ZABERE) ntE A7) wiFte
olz} & 29} 2t}

470 =B 199749 ¥ LRI =237



B 2 Concrete Mix Proportion(1m?)
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