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Pushover Analysis of Shaped Reinforced Concrete Columns

Frame Structure Based on Sap2000
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('School of Civil Engineering. Hunan University of Science and Technology. Xiangtan Hunan 411201, China )

Abstract : Makes a Pushover analysis on the structure of shaped column frame of reinforced concrete by using
Sap2000 finite element software. Simplifies the shaped column into rectangular column by methods of lord and vice moment
of inertia equivalent, sets up the structure of shaped column frame of reinforced concrete and conducts the static nonlinear
calculation after defining plastic hinge. Makes a quantitative and qualitative research on the plastic hinge distribution of the
results, the base reaction-displacement and the performance point in order to provide reference for the seismic design of
shaped column frame structure.
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Fig. 1 Sketch map of shaped columns
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Table 1 Shaped column parameters

SIEAE 3% b /mm MBI pmm HUELE REELIURRIE £/MPa

LJE 300 300 0.27 30
T 300 300 0.27 30
A 300 300 0.27 30
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Table 2 Reinforced mechanical performance

BMERL R A R B LS
KL #% ) "
E/MPa f,/MPa E
§iEf @ 6 (HPB235) 2.1 X 10° 210 1.17 x 107°
Y d 12 (HRB33S) 2.0 X 10° 300 1.17 x 107°
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Table 3 Equivalent rectangular cross-sectional dimensions

S IB HE A LB TIE F5 B
SEACHIZARI (p x h) 254 x 254 235 X 274 296 X 296
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Fig. 2 Sap2000 correction factors for sectional properties
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Table 4 The correction factors for sectional properties
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L& 0.892 0.517 0.517 0.431

TIE 0.895 0.671 0.559 0.896

F5 g 0.657 0.411 0.411 0.226
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Fig.3 The plastic hinge skeleton curve
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Fig. 4 Plastic hinge various stage
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Fig. 5 The plastic hinge development of shaped column frame

M5 AT, dRe s Al B R = A i SR
XUEIIAT T SRS o AL BV it hn e fs . 7K s25h
TR R IR, S — L, R R AL
ByvE, UBUHBUEMR. 6 "), BREAETN A1
IAVEBC R AR TR, A U IR S AT R, X
DETE R 1) S5 R 0 A 20, HEZR R A R N
FEREAT TR, Ayl ok RO A T WAL
A RRIA T A, RS T 3K T AR R4
R AREELR SR K fr 3, I B SL 2R
ZTAERET), U3 TR MRS, X100 I 22 A0 98 1
i Al i 3 BEARBT A D B iy 2 R OO, IF HA —E



ER Y] ® =

JET Sap2000 HIAT TR BE L S AL HERLESHE Pushover 71T 25

FERCOMT 2 RE LAY RE T o 25 A i 1) 2 1k B e i 3
—E BB, R 2 A B BB BT IR AR, X
YA T A 2825 251 R 9 R0 AR i ) T AT, IR
BRRKMAETIGZ S T, AT 201 8 A
BRIV R BRI . SR . A
A e A Y R AR, 2 A B S 2 i IR — 2
i, P . A R BGR PR S S, B
SR TR, XRVISSEAERERAAT S it
ST PR BTN L IBAEA P AR A
AR g 20 1 RIS B SE 20 B B, SRR, T
T FEAFHEZRES A AR S P39 AR, SR, X
B S JE A S8 A0 AR AR T R R R X 7K 52 4
TR RE I —E R,
42 BREHIERSEMEMT 5%

ST AT HE SR A5 A el B 7 -5 M 52 % T £ 4

El 6 Fon .
70
63F
561
49F
Z ar
R 350
B ogp
211
14
2
T 6 0 12 15 15 20 24 27 %
{iif%/mm
a) LIBAE
70
631
56[
491
Ekzs—
21+
14F
7_
Il 1 1 1 1 1 1 1 1
3 6 9 12 15 18 21 24 27 30
S /mm
b) TIEAHE
90
81t
72
631
5 54+
5 45F
R 361
27
18+
9,

0 2 4 6 8 10 12 14 16 18 20
{#%/mm
¢) TFIBAE
Elo SMHAERSMEMD N5 N SO th Lk
Fig. 6 The curve of shaped column frame structure base
reaction and displacement of monitoring point
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Table 5 Shaped column frame structure base reaction and

maximum displacement

A T 2 A HEHLBY 7 /N % /mm
LJE 59 604.33 21.566 97
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Fig. 7 The curve for capcity spectrum and demand spectrum
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Table 6 The performance point results for

shaped column frame structure

SRR EWE RSN HE 28 15 )2 (8] 57
1A /mm /mm /mm % fa
L 70 1.051 3500 1/3 330
T 100 0.884 3500 1/3 959
B 70 0.706 3500 1/4 958
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