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On the Optimal Shear Span Ratio of RC Split Columns Applied to

Flexible Isolation Layers

WANG Songshan, LIU Fangcheng
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Abstract: In order to investigate the optimal shear span ratio of reinforced concrete (RC) columns applied to flexible
isolation layers, a comparative analysis based on numerical simulation has been made of the ductility coefficient, the energy
dissipation coefficient, and the lateral stiffness between monolithic columns and split columns. The results show that the
ratios of the ductility coefficient between monolithic columns and split columns increase then decrease with the increase of
its shear span ratios, with the maximum value of the latter achieved in the range of 1.5 to 2.0; when the shear span ratio is less
than one point five, the ratios of the energy dissipation coefficient between monolithic columns and split columns increase
slowly but not dramatically with the increase of its shear span ratios; when the shear span ratio is greater than or equal to
one point five, the ratios of the energy dissipation coefficient between monolithic columns and split columns increase
rapidly; the ratios of the lateral stiffness between monolithic columns and split columns increase with its shear span ratios,
which are inversely proportional to the isolation effect. Thus, a final conclusion has been drawn: the optimal shear span
ratio should be in the range of 1.5~2.0.
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Fig. 1 Cross sections of a monolithic column and split columns

MG IAFENIEEAR . AP ISR A, AT LR
MHAR AR 225 R EREZ, U
A S M R S AR J] - AR T 40 ) X 7 o ke 56
MISNL, ABIRERE R H M. RAIESE o A T T IR e
JEB R AR TR R R, T RIS AR AN ] B
PR SERE | FEREAIGTMINIBE AR B . i A FRoT
3T 5 A5 TR R e A 0 43 A A 1 A ) B 15 L
NEISEYE | FERERE T FIHTMNNI L (Y9 22 57, ik H A
HEBY B LUYa R, LM S S fE 2%

1 HEEE

1.1 #RBIENT

A TR A RS 300 mm x 300 mm ),
R LA 0.60 AR A 43 KT SR A 18 2o 32 DX 1) 4
ANSFERRTA o, SrPRAETE I E N 10 mm, B 4
AN 145 mm TS 3R EE o X2

TFE AT A, #4935 B R S8 800 mm x 250 mm x
500 mm FRJEE T IPE SRR AR SF 4300 mm x 100 mm x
300 mm FIRIPERE K . ARG N 16012, - HITH:
WPHih 412, PIEHERTBCE N 100 @06, THREET
PRIP)ZIEE R 20 mm. TREE T SREEFHIBCH C30, BT
JESEBE R IHE N 14.3 MPa, JREELIAMAL R 0.2, A
) AN B 580 B BETTHEL N 300 MPa, B4AHIARS EL A
0.3, PRI 2.0 x 10° N/mm’,
1.2 #EEHEK

FIFA FRIOCHAT ANSYS12.0 XM A3 Ak
HEAT 2 J1 5707 o R4 B AN TR B LAY, TR E
4R Solid6s Frot, WA Link8 Byt WIPEMAAT:
SRR T Solid45 BT, THE AR LT AR
W 1) ERAREMET, 2SN FEZ iy
SUHAERT ; 2) 2086 552 fp 2/ T A0 5 TR
T2 M PFEEE RS . IREE AR GB50010—
2010 FLE R BRI J) - W AREh S . R 2455 1)
SEALRE R MISO & Willan-Warnker 1285005 VR i 1 ik
TR, SKIF BT I R AR 0.3, MG ZLLED
TIBRZECHR 0.9 L\ F7 TN 377 SR FF AR P 55 1o
A BISO. A FROCE AL N &l 2 AL 3 TR o

b) SRR

a) SRR
B2 BAERE

Fig. 2 A monolithic column model

T A

i
L

a) SRR
B3 SR
Fig. 3 A split column model
1.3 TR
BT B B LR 3 AR RS W EE S,

b) AR



55334 FAar, % RCOMAKEN TR R e A 0T 5 LAY

TS (1.0~3.0), 495 LSk
1 Btz o BUE AT, Fe B4R HE M 0.6 EFE TS0 fin
AR, SR AU 4 BT A IR R A Tt i
JE R KR

1 RHEitsH

Table 1 Design parameters of specimens

Mm-S BT A AR /% KREHER /% H&E/mm

7Z-1 1.0 2.01 1.74 600
F-1 1.0 2.15 2.15 600
7-2 1.5 2.01 1.74 900
F-2 1.5 2.15 2.15 900
7Z-3 2.0 2.01 1.74 1200
F-3 2.0 2.15 2.15 1200
7-4 2.5 2.01 1.74 1500
F-4 2.5 2.15 2.15 1500
7Z-5 3.0 2.01 1.74 1 800
F-5 3.0 2.15 2.15 1 800
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Fig. 4 A loading program diagram
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Fig. 5 Hysteretic curves for monolithic columns with
different shear span ratios
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