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Abstract - Concrete filled steel tube(CFT) has outstanding deformation capacity and strength in comparison with reinforced
concrete or steel tube. CFT drilled shaft, which is developed large shear force due to seismic load and soil liquefaction, is
designed as large diameter. However, shear design equations of the current standards do not consider bond stress of CFT and it
results in extremely conservative design. Currently, previous studies for improving shear equations scarcely exist and are
impossible applied to large CFT drilled shafts since these studies focus on only small scale experimental research. In this study,
eventually to propose improving shear equation of large diameter CFT, it is preliminary research to compare and investigate the
previous studies and current standards.
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Fig. 1. CFT drilled shaft subjected to large shear force

Fig. 2. Cross section of circular CFT
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Table 1. Limiting material strength and steel ratio of CFT

ACI AISC EC4
/y 525MPa 460MPa
7 21MPa 20MPa
¢ -70MPa -60MPa
Steel 02<§=<09
tee
1 A
ratio h= A (6= ﬂ)
A/T[)Z.Rd
AISC, A, : Cross-sectional area of steel,
A, : Gross area of composite member
EC4, A, : Cross-sectional area of the steel,
Sy © Yield strength of steel,
A, : Cross-sectional area of concrete,
f.a : Compressive strength of concrete,
A, : Cross-sectional area of reinforcement,
Jfsq ¢ Yield strength of reinforcement
‘N;)IARd = Aa-fyd +A0fai +As-fsd

Table 2. Limiting diameter-to-thickness ratios of CFT

ACI AISC EC4
A, A, Max.
. 8E, 235
Limit 7 0.15E, | 0.19E, | 0.31F, | 90 7
Jy
! Jy Jy 5y
Steel
grade | 83.5 130.9 | 1657 | 270.4 90.0
1)
Steel
grade | 722 97.6 123.7 | 201.7 67.1
(2)
Steel
grade | 60.4 68.3 86.6 141.2 47
(3)

Steel grade (1): SS400, £,=205000MPa, f =235MPa
(2): SM490, E,=205000MPa, f =315MPa
(3): SM570, E,=205000MPa, f =450MPa
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Table 3. Previous experimental studies of CFT subjected to

shear
Nakahara and
[6] 5 [71
Xu et al. Xiao et al. Tokuda™
Monotonic Cyclic
Monotonic Lateral Lateral
Test Lateral Force Force
type Force -Constant -Constant
Axial Axial
Force Force
The nul.nber 35 53 5
of specimen
D(mm) 140-166 160-166 165
t(mm) 2.96-3.68 3-6.5 5
D/t 38, 56 29-55 33
L(mm) 600 154-800 165
f (MPa) 28-33 26-32 49, 64
S, (MPa) 364, 371 345-445 534, 542
a/D 0.1-1 0.14-1 0.5
N/ N, 0 0-0.4 0-0.4

D : Diameter of steel tube, ¢ : Thickness of steel tube,
D/t : Diameter to thickness ratio, Z : Total length,
f . : Compressive strength of concrete,

Jf,, @ Yield strength of steel tube,
a/ D : Shear span ratio, N/N, : Axial force ratio

LOdd
Strain gauge

\

Spcc imen

ﬁ]\

Displacement transducers

Side elevation

Fig. 3. Test setup by Xu et al®
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Fig. 10. The specimens after the test by Nakahara and Tokuda®
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