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ABSTRACT

In recent decades, construction of massive structures has increased
around the world. These structures which are built for different purposes,
should have a useful life-time. Therefore, composite structures can
increase the construction costs and useful life of such structures.
Therefore, CFDST members can practically increase the efficiency of
composite structures. Since the diameter and thickness of the outer tube
have the greatest impact on determining the bearing capacity of CFDST
columns, this study investigated four different values of D/t for the outer
tube including 86, 85.8, 45.6 and 44. Two types of concrete were used to
fill CFDST samples including C10 and C20. Besides, a comprehensive
formula for estimating the bearing capacity of CFDST columns using
artificial intelligence methods is proposed. The results showed that
CFDST columns with lower Do / to value have higher load capacity and
with increasing Do / to, it is observed that the ductility decreases. As a
comparison between the filled concretes in CFDST samples of C10 and
C20 grades, the stress-strain curves have shown that with increasing
compressive strength, the bearing capacity for CFDST columns increased
by about 6%. In the modeling section, the R2 for artificial neural network
(ANN), support vector machines (SVM) and model tree (M5-MT) in the
testing stage were determined to be 0.95, 0.96 and 0.97, respectively.
Accordingly, the M5-MT method in the testing stage, had a better
performance than other proposed methods for estimating the bearing
capacity of CFDST columns. Comparison of traditional equations and Al
models in estimating the bearing capacity of CFDST columns show that
the formula presented by M5-MT with an average value of 1.01 and a
standard deviation of 0.19 It has performed better in modeling the bearing
capacity of CFDST columns than other intelligent models and traditional
relationships.
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Al g G e 02l pl 51 55 ANN g, 9 Wil b Jow o,80es 1 (s0b) jlaws 13U a5 aiin Jgypo sl el )by (slyls
U""“" L5‘).!1ANN U"ﬁ) )l od.n] Cawdy C.:L.) L @YL» u.u.hg r:d.c .3.4\93‘5& Sjy90 U"‘ kY "5)5] Coewdo Uas 9 l) ‘) JJ.A U“‘ ‘5LQ)-A‘)L’
2 15 (R=0.99) 8o oy g ME-MT g, «ialej] al> o j0 .ol ails ol jon 4 CFDST slo cygiw (5,b cud b polie o
I, (R=0.88)cds oy yins [V0] o Ked 9 Bl adaly aSIl> ,0 ol axils CFDST (slo gt 60,k cad il polie o i

el ails

Silesl g hisel alo e 3 wietign slaJae 5 (2520 Laly, o Ses s B Jgus

RJw R RMSE MAE RAE MAPE
Ui sal 4l 5
ACI 0.97 287.85 212.43 82.04 18.86
Hassanein et al. [YV] 0.94 368.34 203.46 141.07 30.65
Uenaka et al. [ 2] 0.95 980.61 760.89 1353.5 31.49
ANN 0.981 371.04 158.95 167.67 12.62
SVM 0.92 545.01 193.24 402.24 14.72
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M5-MT 0.985 2189  125.33 50.91 11.72
Cila )l 4l s

ACI 0.98 217.95  181.49 91.64 19.61

Hassanein et al. [YV] 0.98 237.48 181.77 201.06 23,51

Uenaka et al. [ 2] 0.88 807.59 647.83 7899.7 51.38

ANN 0.97 307.81 165.56 254.74 13.19

SVM 0.98 355.05 175.68 384.7 12,51

M5-MT 0.99 22047  147.89 196.18 10.34

Slosts Gk Sudsb (e ;5 ME-MT 5 SVMANN (golpiiy windign sladas 5 (225 Laly, awslie £ Jor

oo 55lger smools bl 2 45 el drgs B IS5 ol am0 e bt |y ol (o506 b Lo 5 polie oLl  CFDST

Ol g s walgss fy (gl Cadyl 380 (eSS 5 (et Sl Ladiie o2 Ly (2555 5 955 Syl ms 0099

oo Bl 5 V) eSilie e b ACH aebipm] coid @] o2 Loy, olee 51 Fsaz ool sl aeios SlS ¥ Jgaz 5o

lobs, e 5|z 31 sl aLbls o2 Ly, o0 & s CFDST (sloygins (6l by (3l Joe 5o (65 8,Skec /Y0
ool oy a1LE Je (0553 <118 Jlxe Byl 5 V) 5uSilis o b MB-MT 5l ot il alayl, « e gics diobsn

CFDST Glagginw lp 0o (o Gy y2 Lo & (BEo3T (650)b Codpbs polio G # Jguar

Nu N(exp)/ Nu(exp)/ Nu(exp)/ Nu(exp)/Nu(ANN) Nu(exp)/Nu(SVM)  Nu(exp)/Nu(M5-MT)
N(ACI)  Nu(Uenaka et al.) Nu(Hassanein et al.)
898.00 1.30 0.80 0.97 1.07 1.02 0.94
1041.60 0.75 0.46 0.74 1.02 0.96 091
7159.00 1.02 1.14 111 1.14 1.35 0.91
1188.70 153 0.69 1.22 1.34 1.08 1.26
1254.90 0.90 0.55 0.88 0.99 0.92 0.82
1055.00 1.12 0.50 0.94 1.14 0.97 1.14
590.97 1.43 0.70 1.13 0.92 0.77 0.71
1451.40 0.88 0.45 0.80 1.01 1.00 1.08
418.78 1.38 0.77 1.17 0.92 1.16 0.93
1319.00 1.02 0.86 0.89 1.14 0.92 0.90
804.00 114 0.60 0.96 0.94 1.00 0.97
1510.60 1.03 0.58 0.97 1.06 1.00 0.94
773.97 1.45 0.72 142 1.04 0.86 0.93
872.00 1.43 0.79 1.49 1.10 1.01 0.92
361.07 1.45 0.85 1.70 1.09 2.13 0.56
1047.30 0.75 0.46 0.83 1.02 0.96 091
1625.00 1.00 0.58 1.01 1.07 0.93 1.24
825.00 1.02 0.83 1.09 1.10 1.01 117
1286.40 0.87 0.50 0.92 0.99 0.94 0.91
2421.00 1.19 0.67 1.18 1.99 1.03 1.34
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932.00 1.45 0.52 112 1.33 1.27 1.07
729.00 0.86 0.56 0.90 1.33 1.40 0.95
901.60 1.06 0.69 111 114 1.14 0.95
1301.00 1.28 1.00 1.49 0.70 0.98 0.98
941.40 0.68 0.41 0.74 1.05 0.99 0.98
879.10 1.29 0.76 131 0.98 0.76 0.92
591.13 1.56 0.77 1.56 0.82 0.99 1.59
831.70 0.98 0.64 1.02 1.23 1.27 0.97
732.10 0.86 0.56 0.90 1.34 1.41 0.96
478.00 1.39 0.81 1.52 0.99 1.02 1.06

Avg 1.10 0.87 1.14 1.10 1.08 1.01

Std 0.25 0.27 0.26 0.22 0.25 0.19
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