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Numerical Simulation on Mechanical Behavior and
Confinement Effect of SRC Columns
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ABSTRACT

During the last decade, test results of full-scale steel reinforced concrete (SRC) columns
obtained by previous researchers have demonstrated satisfactory performances both in strength
and ductility. In addition, a special recognition has been accredited to the superior concrete
confinement effect provided by the steel section embedded in the SRC column. However, due to
the fact that the laboratory test of full-scale SRC columns is expensive and time consuming, an
alternative approach using the numerical simulation technique has become increasingly desirable.

It is the objective of this study to utilize the highly recognized finite element method (FEM)
software ANSYS to numerically simulate the mechanical behavior and the confinement effect of
the SRC columns. In the first stage, a FEM model simulating the SRC test specimen was
generated and analyzed. The numerical results were then compared to the SRC test data to confirm
the validity of the FEM model. In the second stage, the parameters related to the design of the
SRC columns were investigated using the FEM model generated from the previous stage.

The major parameters investigated in this study included the variations of the material
property, the sectional dimension and the shape of the steel section. Also investigated were the
axial strength, the ductility and the confinement effect of the steel section. The results of this
numerical investigation have provided further insight on the mechanical behavior of the SRC
columns. Furthermore, a new design method is proposed for the calculation of the consumption of
the transverse reinforcement of the SRC column to account for the superior confinement effect
provided by the steel section embedded in the column.
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) 25 42,1995[8]
Zm=a] | =248 SRC1
I SRC-H1 | 280x280 | 1200 H3 | H150x150x7x10 | 12-#5 | #2(D6) | 140 4215 | 0L oee]
Zr=a] | =548 SRC2
I SRC-H2 | 280x280 | 1200 H4l | H150x150x7x10 | 12—#5 | #2(D6) 75 4224 | 0 oeps]
H 125x60x 68 548 CL-TO
Iy | srC-T1 | 300x300 | 1000 T 4—#6 | #3(D10 100 3448 i}
',I'-‘Lf * | 4 100x50x5x7 (D10) % ¢, 1999[10]
T H 175x90x5x8 #48 CH-TO
L | srRe-T2 | 300x300 | 1000 T3 4-#6 | #3(D10 100 4718 ,
o * L | K 150%100x6x9 (D10) k& ¥ ,1999[10]
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%2 ANSYS 247 @ SRCHZtz "#F R il a @

,']iﬁa 55
‘@ 2 s (4 (5
FWEr e Ly R e fe Avce (PU )test (PU )ANSYS AR, feo fee fon a
S | (MPa) | (mm?) | (kN) | (kN) | (kN) | (MPa) | (MPa) | (MPa)
(mm)
SRC-BL | 75 | 346 |65025| 19522 | 18790 | 732 | 29.06 | 34.31 | 4557 | 0.33
SRC-CL | 75 | 346 |81627 | 19885 | 18982 | 903 | 29.06 | 34.3L | 45.37 | 0.32
SRC-C2 | 140 | 250 |11644 | 3696 | 3639 | 57 | 23.25 | 26.85 | 31.75 | 0.20
SRC-C3 | 100 | 246 |11644| 3748 | 3667 | 81 | 22.88 | 28.95 | 3591 | 0.28
] sRe-HL | 140 | 202 | 9205 | 4215 | 4150 | 56 | 27.16 | 29.93 | 35.95 | 021
S| sReH2 | 75 | 281 | 9295 | 4224 | 4160 | 64 | 2613 | 3309 | 3998 | 025
o
“ily || sreTL | 100 | 220 | Goss | 3448 | 3412 | 36 | 2107 | 2547 | 3066 | 023
o . ¥
qlagi | SRCT2 | 100 | 314 | 18204 | 4718 | 4504 | 124 | 2889 | 3338 | 4016 | 022
PR
Average 0.26
g (1) f RS R PR R R PUR S R
(2 AR, 2B ARAF2 R FLat AL A RBZ MBS E (PHTFELRLTREL A T )

TR AR =(R)  —(P) e =@ f A P B Ay BB ABR TR 26
(@) fosAMATL RS FRBR (2 FE 2 Fo0).
@) foAda M w2 R FRHA (2 YR o)
(B) fo s BAMAT LRI FBMBA (2 4 < 4 0k)-
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%3 LW SRCHF ~ ANSYS A AT gk o058 RiF 2 SRCHL TR Ja 55 % £ 375 fadic, 2 1W

- 5 # SRC 446 2 3¢ ANSYS A 4 & & ARG EHRD S
WML s P | (R), e (P)uee | (P)asrs | AP, o £ A p @ | R®

Mmm) | &Ny | kN " (kN) kN) | (kN) | (mm?) | AN "
SRC-B1 75 | 4441 | 17897 | 075 10522 | 18790 | 732 | 0.33 | 34.6 | 65025 | 071 |0.25|  0.72
SRC-C1 75 | 4585 | 18050 |  0.75 10885 | 18982 | 903 | 0.32 | 34.6 | 81627 | 070 |025| 0.71
SRC-C2 | 140 | 668 | 3323 0.80 3696 | 3639 | 57 |0.20|250|11644| 078 |025| 078
SRC-C3 | 100 | 668 | 3298 0.80 3748 | 3667 | 8L | 028|246 |11644| 077 |025| 078
SRC-H1 | 140 | 1234 | 3858 0.68 4215 | 4159 | 56 | 021|292 | 9295 | 067 |025| 066
SRC-H2 75 | 1234 | 3790 0.67 4224 | 4160 | 64 | 025|281 | 9295 | 066 |025| 066
SRC-TL | 100 | 910 | 3031 0.70 3448 | 3412 | 36 |023|229| 6935 | 069 |025| 069
SRC-T2 | 100 | 1534 | 4221 0.64 4718 | 4594 | 124 | 022|314 |18294| 061 |025| 060

i3 (1) ¢ 5 A SRCEFAPF L £ 5 0738 255(97-6)2(9.7-7)¢ bis- F W2 SRCH [ F &b 5% £475 it -
b =[1-AFI(R),] - hiafl 27 Mafnr 27 gay -
(2) Bhavsys 5 58 ANSYS #4755 % » 3+ 5 @2 SRCHL THI K f5 55 £47i8 B4 g aues =[1-(R+AR)/(R), ] »
() Ry # 2 g 2R3 E 25N R SRCHL T A i 85 % £ 475 fhdic o
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%4 SRCH Mf#s g R, KRS 2 2T 2R vs. &% SRC R 25

sy PETR 2 i F e i e |40 | RO A, Sicope) SieroR)

(mm) (mm) (mm?) (mm) (mm)
1 800x 800 3 4] 0 500x500x20%20 12#8 #4 | 055 | 0.51 254 105 115
2 800x 800 #5730 550x550x20%20 12#8 #4 | 053 | 0.47 254 110 125
3 1000x1000 35 74] 0 600x600x25%25 12#10 | #5 | 0.57 | 0.52 397 125 140
4 1000x1000 353 o 700x700%25%25 12#10 | #5 | 0.52 | 0.47 397 135 155
5 800 x 800 -+ z 4] 2H 500%300x15%24 12#8 #4 | 0.53 | 0.49 254 110 120
6 800x 800 -+ z 4] 2H 550%x300x15%24 12#8 #4 | 0.52 | 0.48 254 110 125
7 1000x1000 + x4 2H 600x400x15%x24 | 12#10 | #5 | 0.58 | 0.54 397 125 135
8 1000x1000 + x4 2H 700x400x15x24 | 12#10 | #5 | 0.57 | 0.51 397 125 140
2:(1) ¢ 5 =& SRC ’:‘I’é**ﬁ,%@ %4 %% 9.7.3 & 231(9.7-6)22(9.7-7) 7 2. SRC . " [ ‘fz"wfﬁb S5 AT Tl o

(2) R A ATTEH23E 20 T2 SRCHL TR & fo 85 % 475 thdge -
(3) Sicope) » E¥ ¢ SRC 3 2 23 B RIF L Ji S HE -
(4) Sprop) » B AL KN H RE 2 5 SR EE -

(5) Hatsk & iR f =280kgf /em® 5 4% ¥ F, =3500kgf /cm? ; 4% 5% F, =4200kgf /cm? 5 ji 55 F, =4200kgf /cm?® -
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SRC-B1--% # 4% > 2008 f ' =34.6MPa
30000 } BxDxL = 600x600x1200 Fys(tlemm) = 419MPa
_ Steel : [] 275x 275x10x10mm F, ) = 472MPa
z E‘Ebaf -#4112#9 e F,r e = 439MPa
~ 00p : ; S= mm
3
S 20000 |
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£ 10000 | ——— SRC-Bl % it
© A ANSYS 4 7 (5 4 ¥ Bl & 2e)
i ANSYS %4 $5 B (7 7 4 F Bl & o)
0
0 3 6 9 12 15
Axial Displacement ( mm)
Bl 9 #48 SRC-B1 2 #icid 4~ 17 & $h/R ¥k 2 $h 4 2 24 0 HE R
9000
SRC-C2--3 3.4 » 1995 f/ =25MPa
BxDxL = 280x280x1200 Fsczsomm = 349MPa
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DISPLACEMENT DISPLACENENT
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PowerGraphics PowerGraphics
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