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Limited Value of Axial Compression Ratio and Detailing
Requirements for Stirrup of Special Shaped RC Column

WANG Yi-qun, XU Yi-dong, CHEN Yun-xia
( School of Civil Engineering, Tianjin University, Tianjin 300072, China)

Abstract: To research limited value of axial compression ratio and detailing requirements for stirrup of special
RC shaped column from the point of characteristic value for providing stirrup, the ductility of 12 960 special
shaped columns was calculated and analyzed by nonlinear method. The limited value of axial compression ratio
of special shaped column in relation with characteristic value for providing stirrup was obtained. Then the effect
of the stirrup arrangement on the ductility of special shaped RC columns was discussed from buckling of longitu-
dinal reinforcement and constraint concrete, and the detailing requirements for stirrup of special shaped RC col-
umn was given.
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Fig.1 Stress-strain for confined concrete
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Tab.1 Comparisons between calculated values
and test results

1LY

BEER | RS | ERHEp, | BBHE, | 22EY% A
Fr £/ (°)

%A 74 3.59 3.86 -7.52 135.0
TR AR Z-6 6.42 6.07 5.45 15.0
gl Z-7 5.90 5.95 -0.85 0.0
Z-8 6.41 6. 66 ~3.90 15.0
No. 4 4.81 5.15 -7.07 22.5
b ARE No.9 7.49 8.55 |-14.15 67.5
No. 10 5.28 5.57 ~5.49 90. 0
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Fig.2 Relationship between axial compression ratio of

different special shaped columns and

characteristic value for providing stirrup
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Tab.2 Limited values of axial compression ratio for

special shaped RC columns

himER

LA TR 73 —
7 =% PU 2%
L 0.50 | 0.60 | 0.70
HELREE ) T 0.55 | 0.65 | 0.75
+3 0.60 | 0.70 | 0.80
Lk 0.55 | 0.65 | 0.75
HEZE-BY I hk 45 44 T# 0.60 | 0.70 | 0.80
TH# 0.65 | 0.75 | 0.85
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Tab.3 Minimum characteristic values for providing stirrup in densified zone of special shaped RC columns
B | YR AR
R | FH | <0.30 0. 40 0.45 0.50 0.55 0. 60 0.65 0.70 0.75 0.80 0.85
— 0.10 0.13 0.15 0.18 0.20
L | =4 0.09 0.10 0.12 0.14 0.16 0.18 0.20
pugk | 0.08 0.09 0.10 0.11 0.12 0. 14 0.16 0.18 0.20
—% { 0.09 0.12 0.14 0.17 0.19 0.21
TW | = 0.08 0.09 0.11 0.13 0.15 0.17 0.19 0.21
puZ% | 0.07 0.08 0.09 0.10 0.11 0.13 0.15 0.17 0.19 0.21
4 0.08 0.11 0.13 0.16 0.18 0.20 0.22
1% | =% | 0.07 0.08 0.10 0.12 0.14 0.16 0.18 0.20 0.22
%% | 0.06 0.07 0.08 0.09 0.10 0.12 0. 14 0.16 0.18 0.20 0.22
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Tab.4 Statistics for the buckling of longitudinal

reinforcement of L-shaped columns in

case of 2nd seismic fortification grade
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Tab.5 Calculated parameters with the same g,
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1-1a $8@ 80
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Tab.6 Calculated results with the same p,
s Rt | AR | R R Mag —;qup/%
1-1a A 0.005 46 | 0.098 27 |17.998 0 3 63
1-1b 1 0,005 47 | 0.086 64 |15.839 0 '
12a 0.006 60 | 0.058 17 | 8.813 6
0.85M_ 7.01
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Tab.7 Calculated parameters with the different p,
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200 x 500 0.50 C30 25 29.52 247. 5
14b $10@ 120 1.36
1-5a $3@ 80 1. 31
200 x 800 0. 60 C40 20 3. 82 57.5
1-5b | $10@ 120 1. 36
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Tab.8 Calculated results with the different p, 3 & it

opp | BRI | N | BRI R o,

7 0 v \ - ’

Ziii @y Pu Lt g Hbg (1) BB, AE TRIRER P RIEH

(4 | o sore | 000795 | 013024 [16.3824 4 1 L S0 0 X 9 R OB A,
15a | ooy | 0-0054410.05555 |10.028 6 ] e =
15b | ™ | 0.005 45 | 0.051 14 | 9.384 5 -86 P Eﬁﬁﬂ%?"”ﬂ R, s/d K, 2N E G\ H‘J Hs

1% 7 BB SR TI R R BT AR
W25 8. 78 s AHE LRI 2 dliffFd,14b K 1-5b K
K s K d,, BARTRECHE R p, 40 0l8E5 T 29. 52%
3.82% B T s B, W LIREE - R L5
LY AE R RO 08RE5 , F- A B ROb Pe =ik R i 22, H
RILPE B p, LEB/IMETBHBCHE R p, S AR EE s . d, B
1-4a 1 1-5a e i FFET 4.23% 1 6.86%. Hylt vl L,k

FHIG KA HAS d, DAHR 5 1A B I 43 8 17 A Dk /) i 73
PR A —E RIS RIE AR M. R FIE % 18 2 5
FIATEE s o 5% FE A 7 7 84K B iR B — g BEOK B, 3 K
PRFRBECHER R p, , A RER BN = 41 H 1.

BRgr B % T BRSO, M & bt
HNHEASTE 1 I B AR N £, TR B8 - 0 24 A FH L 1
KEM, I TR RIEBH R LA REHBRT
S A TRIRE s in A BR thil &1 , 2868 o Xt 3 7 B A5 4 1 — 2
FoR. ZEFITIH MRS, RS BcEk[ 14 ], 12
T IR R/ HAREER, 13k 9 .

x99 REASHNEREHHEER

Tab.9 Detailing requirements for densified zone of stirrup

at special shaped RC column ends
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