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2- Concrete Filled Tube (CFT) 5- High Strength Concrete (HSC)
3- Concrete Encased Steel (CES) 6- Fiber Reinforced Concrete (FRC)
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1- Elasticity modulus 6- Creep

2- Inertia moment 7- Shrinkage

3- Bond 8- Preloading

4- Confinment 9- Self Consolidating Concrete (SCC)

5- Residual Stress
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1- Thin walled box (square or rectangular) 4- Thickness
2- Hooked steel fibers 5- Cross section
3- Polypropylene
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1- Interface 4- Stiffness
2- Imperfection 5- Ductility
3- Energy absorption 6- Mode of failure
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1- Stiffener 2- Shear connector
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1- High Strength Concrete Filled Steel Tube
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1- Fiber Reinforced Concrete Filled Steel Tube 2- Self Consolidating Concrete Filled Steel Tube
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Vo o kol Joo g il Co gl rdiges Sosews 040 VF-F

ISl Dol cbadiges 1-VF—F

S, Mises

SNEG, (fraction = -1.0)

(Avg: 75%)
+7.974e+03
+7.838e+03
+7.702e+03
+7.566e+03
+7.431e+03
+7.295e+03
+7.159e+03
+7.023e+03
+6.888e+03
+6.752e+03
+6.616e+03
+6.480e+03
+6.345e+03

ODB: stif-0.odb  Abagus/Standard 6.14-2  Tue Jul 25 01:29:56 Iran Daylight Time 2017

Y
Step: Step-1
Increment 34: Step Time = 1.000

z X Primary Var: S, Mises
Deformed var: U Deformation Scale Factor: +1.000e+00

S, Mises

(Avg: 75%)
+2.969e+03
+2.725e+03
+2.481e+03
+2.237e+03
+1.993e+03
+1.749e+03
+1.505e+03
+1.261e+03
+1.017e+03
+7.730e+02
+5.290e+02
+2.850e+02
+4.092e+01

Y ODB: stif-0.0db  Abaqus/Standard 6.14-2  Tue Jul 25 01:29:56 Iran Daylight Time 2017

Step: Step-1
Increment 34: Step Time = 1.000

z X Primary Var: S, Mises
Deformed Yar: U Deformation Scale Factor: +1.000e+00

Vojlads gl (S 390 ((A5-5) JS

\YA



S, Mises

SNEG, (fraction = -1.0)

(Avg: 75%)
+8.015e+03

+6.740e+03
+6.580e+03
+6.421e+03
+6.262e+03
+6.102e+03

Y ODB: stif0.odb  Abaqus/Standard 6.14-2  Tue Jul 25 02:25:04 Iran Daylight Time 2017
Step: Step-1
Increment 38: Step Time = 1.000
z X Primary Var: S, Mises

Deformed var: U Deformation Scale Factor: +1.000e+00

S, Mises

(Avg: 75%)
+2.724e+03
+2.516e+03
+2.309e+03
+2.101e+03
+1.893e+03
+1.685e+03
+1.477e+03
+1.269e+03
+1.061e+03
+8.536e+02
+6.457e+02
+4.379e+02
+2.300e+02

Y ODB: stif0.odb  Abagus/Standard 6.14-2  Tue Jul 25 02:25:04 Iran Daylight Time 2017
Step: Step-1
Increment 38: Step Time = 1.000
z X Primary Yar: S, Mises

Deformed Yar: U Deformation Scale Factor: +1.000e+00

S, Mises

(Avg: 75%)
+7.971e+03
+7.587e+03
+7.202e+03
+6.818e+03
+6.434e+03
+6.049e+03
+5.665e+03
+5.281e+03
+4.896e+03
+4.512e+03
+4.127e+03
+3.743e+03
+3.359e+03

Y ODEB: stif0.odb Abaqus/Standard 6.14-2 Tue Jul 25 02:25:04 Iran Daylight Time 2017
Step: Step-1
Increment 38: Step Time = 1.000
z X Primary Var: S, Mises

Deformed Var: U Deformation Scale Factor: +1.000e+00
& . Seee F e -
Y o)Lo.w o g M Sg0 (‘W—?) J.iw

Yva



S, Mises

SNEG, (fraction = -1.0)
(Avg: 75%)
+7.905e+03
+7.360e+03
+6.814e+03
+6.268e+03
+5.723e+03
+5.177e+03
+4.631e+03
+4.086e+03
+3.540e+03
+2.994e+03
+2.449e+03
+1.903e+03
+1.357e+03

¥ ODB: stif2.odb  Abaqus/Standard 6.14-2  Mon Jul 17 17:01:02 Iran Daylight Time 2017

X 2
Step: Step-1
1.000

Increment  115: Step Time =
Primary Yar: S, Mises
Deformed VYar: U Deformation Scale Factor: +4.000e+00

S, Mises

(Avg: 75%)
+2.982e+03
+2.738e+03
+2.495e+03
+2.251e+03
+2.007e+03
+1.764e+03
+1.520e+03
+1.276e+03
+1.033e+03
+7.889e+02
+5.452e+02
+3.015e+02
+5.782e+01

an
-
Ny
13
=1
1
—
=1
S

Y ODB: stif2.odb  Abaqus/Standard 6.14-2 Mon Jul 17 17:01:02 Iran Daylight Time 2017

Step: Step-1
Increment  115: Step Time =  1.000

z X Primary Var: S, Mises
Deformed Yar: U Deformation Scale Factor: +4.000e+00

Lo ¥ oyladd Coghi (Sisend 350 :(AA-F) S

YA



S, Mises

SNEG, (fraction = -1.0)
(Avg: 75%)
+7.923e+03
+7.432e+03
+6.940e+03
+6.449e+03
+5.958e+03
+5.466e+03
+4.97 5e+03
+4.484e+03
+3.992e+03
+3.501e+03
+3.010e+03
+2.518e+03
+2.027e+03

Y ODB: stif3.odb  Abaqus/Standard 6.14-2  Mon Jul 17 17:35:39 Iran Daylight Time 2017

X F4
‘b Step: Step-1

Increment  136: Step Time =  1.000
Primary Yar: S, Mises
Deformed Yar: U Deformation Scale Factor: +4.000e+00

S, Mises

(Avg: 75%)
+2.824e+03
+2.589e+03
+2.355e+03
+2.121e+03
+1.886e+03
+1.652e+03
+1.417e+03
+1.183e+03
+9.487e+02
+7.144e+02
+4.800e+02
+2.456e+02
+1.128e+01

foney
A A T
AR

S 0
sy

:
N

¥ ODB: stif3.odb  Abagqus/Standard 6.14-2  Mon Jul 17 17:35:39 Iran Daylight Time 2017

Step: Step-1
Increment  136: Step Time =  1.000

2 X Primary Var: S, Mises
Deformed Var: U Deformation Scale Factor: +4.000e+00

Y et o lads Sl KiseaS S50 {(A0-5) S5

A



S, Mises

SNEG, (fraction = -1.0)
(Avg: 75%)
+7.999e+03
+7.733e+03
+7.466e+03
+7.199e+03
+6.933e+03
+6.666e+03
+6.399e+03
+6.133e+03
+5.866e+03
+5.599e+03
+5.333e+03
+5.066e+03
+4.799e+03

¥ ODB: stifS.odb  Abaqus/Standard 6.14-2  Wed Jul 19 19:36:36 Iran Daylight Time 2017

Step: Step-1
Increment  62: Step Time =  1.000

z X Primary var: S, Mises
Deformed Var: U Deformation Scale Factor: +4.000e+00

S, Mises

(Avg: 75%)
+2.879+03
+2.640e+03
+2.401e+03
+2.162e+03
+1.923e+03
+1.684e+03
+1.445e+03
+1.206e+03
+9.673e+02
+7.283e+02
+4.894e+02
+2.504e+02
+1.143e+01

4

Y ODB: stifS.odb  Abaqus/Standard 6.14-2  Wed Jul 19 19:36:36 Iran Daylight Time 2017

Step: Step-1
Increment  62: Step Time =  1.000

z X Primary Var: S, Mises
Deformed Yar: U Deformation Scale Factor: +4.000e+00

Ve ¥ oyl i (SinS 3ge:() e -F) S

VAY



S, Mises

SNEG, (fraction = -1.0)

(Avg: 75%)
+7.987e+03
+7.735e+03
+7.482e+03
+7.229e+03
+6.977e+03
+6.724e+03
+6.471e+03
+6.219e+03
+5.966e+03
+5.713e+03
+5.461e+03
+5.208e+03
+4.955e+03

Y ODB: stif4.0odb  Abaqus/Standard 6.14-2  Mon Jul 17 19:28:19 Iran Daylight Time 2017

Step: Step-1
Increment 41: Step Time = 1.000

z X Primary Var: S, Mises
Deformed Var: U Deformation Scale Factor: +4.000e+00

S, Mises

(Avg: 75%)
+2.721e+03
+2.496e+03
+2.272e+03
+2.047e+03
+1.823e+03
+1.598e+03
+1.374e+03
+1.149e+03
+9.244e+02
+6.999e+02
+4.753e+02
+2.507e+02
+2.617e+01

Y ODB: stif4.odb  Abagqus/Standard 6.14-2  Mon Jul 17 19:28:19 Iran Daylight Time 2017

Step: Step-1
Increment  41: Step Time =  1.000

z X Primary Var: S, Mises
Deformed Yar: U Deformation Scale Factor: +4.000e+00

Y egF o lod Cugi  Sised 350 () V-F) UKo

VAY



S, Mises

SNEG, (fraction = -1.0)
(Avg: 75%)
+7.922e+03
+7.481e+03
+7.041e+03
+6.601e+03
+6.160e+03
+5.720e+03
+5.280e+03
+4.839%+03
+4.399e+03
+3.959+03
+3.518e+03
+3.078e+03
+2.638e+03

Y ODB: stifl.odb  Abagqus/Standard 6.14-2  Tue Jul 25 02:48:08 Iran Daylight Time 2017

X 4
¢' Step: Step-1

Increment  23: Step Time = 1,000
Primary Var: S, Mises
Deformed Yar: U Deformation Scale Factor: +4.000e+00

S, Mises

(Avg: 75%)
+3.352e+03
+3.113e+03
+2.873e+03
+2.633e+03
+2.394e+03
+2.154e+03
+1.915e+03
+1.675e+03
+1.435e+03
+1.196e+03
+9.563e+02
+7.167e+02
+4.771e+02

o

N
]
]
N
]

0 7 0 6 4 5 6 1 1 1 2

Y ODB: stifl.odb  Abaqus/Standard 6.14-2  Tue Jul 25 02:48:08 Iran Daylight Time 2017

Step: Step-1
Increment  23: Step Time = 1.000

z X Pprimary Var: S, Mises
Deformed Var: U Deformation Scale Factor: +4.000e+00

O o lads Cugli  SitenS 390 :()V 0 V-F) JSo

\AY



S, Mises
SNEG, (fraction = -1.0)
{Avg: 75%)

+8.059e+03
[ +7.3880+03

+6.7160+03
+6.044e+03
+5.3730+03
+4.701e+03
+4.030e+03
+3.3580+03
+2.6860+03
+2.0156+03
+1.3430+03
16.7160+02
+0.000e+00

Y ODB: stifi3.0db  Abaqus/Standard 6.14-2  Mon Jul 24 18:58:50 Iran Daylight Time 2017

Step: Step-1
Increment  43: Step Time = 1.000

z X Pprimary Var: S, Mises
Deformed Yar: U Deformation Scale Factor: +4.000e+00

S, Mises

(Avg: 75%)
+2.352e+4+03
+2.179e+03
+2.006e+4+03
+1.832e+03
+1.659e+403
+1.486e+03
+1.312e403
+1.139e+03
+9.657e+02
+7.924e+02
+6.191e+4+02
+4.457e+02
+2.724e4+-02

7
7 A B s 1

Y ODB: stifi3.0db  Abagus/Standard 6.14-2  Mon Jul 24 18:58:50 Iran Daylight Time 2017

Step: Step-1
Increment  43: Step Time = 1.000

z X Primary Var: S, Mises
Deformed Yar: U Deformation Scale Factor: +4.000e+00

Y oyl Co g SKiden 3ga i)+ ¥-F) IS

YAD



S, Mises

SNEG, (fraction = -1.0)
(Avg: 75%)
+7.979e+03
+7.342e+03
+6.705e+03
+6.068e+03
+5.431e+03
+4.795e+03
+4.158e+03
+3.521e+03
+2.884e+03
+2.247e+03
+1.610e+03
+9.729e+02
+3.360e+02

¥ ODB: stif9-3.0db  Abaqus/Standard 6.14-2  Tue Jul 25 03:48:29 Iran Daylight Time 2017

X z
‘L Step: Step-1

Increment  23: Step Time = 1,000
Primary Yar: S, Mises
Deformed Var: U Deformation Scale Factor: +4.000e+00

S, Mises

{(Avg: 75%)
+4.981e+03
+4.609e+03
+4.237e+03
+3.866e+03
+3.494e+03
+3.122e+03
+2.751e+03
+2.379e+03
+2.007e+03
+1.635e+03
+1.264e+03
+8.921e+02
+5.204e+02

Y ODB: stif9-3.0db  Abaqus/Standard 6.14-2  Tue Jul 25 03:48:29 Iran Daylight Time 2017

Step: Step-1
Increment  23: Step Time =  1.000

z X Primary Var: S, Mises
Deformed Var: U Deformation Scale Factor: +4.000e+00

A oo gl S 050 () F-7) S

\AF



J% glopls gdvdiges Y-VF-F

S, Mises

SNEG, (fraction = -1.0)
(Avg: 75%)
+3.930e+02
+3.863e+02
+3.796e+02
+3.729e+02
+3.662e+02
+3.594e+02
+3.527e+02
+3.460e+02
+3.393e+02
+3.326e+02
+3.258e+02
+3.191e+02
+3.124e+02

2 ODB: 11stif0.odb  Abaqus/Standard 6.14-2  Sun Jul 23 19:31:25 Iran Daylight Time 2017

% ¢' % Step: Step-1

Increment  31: Step Time = 0.5904
Primary Yar: S, Mises
Deformed Var: U Deformation Scale Factor: +4.000e+00

S, Mises

(Avg: 759%)
+2.260e+02
+2.073e+02
+1.886e+02
+1.699e+02
+1.513e+02
+1.326e+02
+1.139%e+02
+9.527e+01
+7.660e+01
+5.793e+01
+3.926e+01
+2.060e+01
+1.928e+00

Ny
N
N
N
~

3

¥

2 ODB: 11stif0.odb  Abaqus/Standard 6.14-2  Sun Jul 23 19:31:25 Iran Daylight Time 2017

Step: Step-1
Increment  31: Step Time = 0.5904

X Y Primary Yar: S, Mises
Deformed Var: U Deformation Scale Factor: +4.000e+00

Vol Cagi  KisenS 390 () ¢ O-F) JS

\AY



S, Mises

SNEG, (fraction = -1.0)

(Avg: 75%)
+3.768e+02
+3.666e+02
+3.563e+02
+3.460e+02
+3.358e+02
+3.255e+02
+3.152e+02
+3.050e+02
+2.947e+02
+2.844e+02
+2.742e+02
+2.639e+02
+2.537e+02

v‘¢'x

ODB: 11stifi.odb  Abaqus/Standard 6.14-2  Tue Jul 25 05:23:20 Iran Daylight Time 2017

Step: Step-1

Increment  23: Step Time = 0.3616

Primary Var: S, Mises

Deformed Yar: U Deformation Scale Factor: +4.000e+00

S, Mises

(Avg: 75%)
+2.608e+02
+2.401e+02
+2,193e+02
+1.986e+02
+1.779e+02
+1.571e+02
+1.364e+02
+1,156e+02
+9.488e+01
+7.414e+01
+5.340e+01
+3.266e+01
+1.191e+01

ODB: 11stifl.odb  Abaqus/Standard 6.14-2  Tue Jul 25 05:23:20 Iran Daylight Time 2017
Step: Step-1
Increment  23: Step Time = 0.3616

Primary Yar: S, Mises
Deformed Yar: U Deformation Scale Factor: +4.000e+00
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S, Mises

SNEG, (fraction = -1.0)

(Avg: 75%)

+3.878e+02
+3.744e+02
+3.609e+02
+3.475e+02
+3.340e+02
+3.206e+02
+3.071e+02
+2.936e+02
+2.802e+02
+2.667e+02
+2.533e+02
+2.398e+02
+2.264e+02

ARREENEE

wa

ODB: 11stif2.odb  Abaqus/Standard 6.14-2  Tue Jul 25 05:31:01 Iran Daylight Time 2017

Step: Step-1

Increment  24: Step Time = 0.4876

Primary Var: S, Mises

Deformed Yar: U Deformation Scale Factor: +4.000e+00

S, Mises

(4vg: 75%)
+1.737e+02
+1.593e+02
+1.448e+02
+1.304e+02
+1.159e+02
+1.014e+02
+8.697e+01
+7.250e+01
+5.804e+01
+4,358e+01
+2.911e+01
+1.465e+01
+1.860e-01

ODB: 11stif2.0odb  Abaqus/Standard 6.14-2  Tue Jul 25 05:31:01 Iran Daylight Time 2017
Step: Step-1
Increment 24! Step Time = 0.4876

Primary Var: S, Mises
Deformed Yar: U Deformation Scale Factor: +4.000e+00

Ve o led s (S 050 () V-F) S
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S, Mises

SNEG, (fraction = -1.0)

(Avg: 759%)
+3.918e+02
+3.727e+02
+3.536e+02
+3.346e+02
+3.155e+02
+2.964e+02
+2.773e+02
+2.582e+02
+2.391e+02
+2.201e+02
+2.010e+02
+1.819e+02
+1.628e+02

z ODB: 11stif3.odb  Abaqus/Standard 6.14-2  Tue Jul 25 05:34:35 Iran Daylight Time 2017

Y X
‘& Step: Step-1

Increment  23: Step Time = 0.4781
Primary Yar: S, Mises
Deformed Yar: U Deformation Scale Factor: +4.000e+00

S, Mises

{Avg: 75%)
+1,766e+02
+1.620e+02
+1.473e+02
+1.326e+02
+1.179e+02
+1.032e+02
+8.856e+01
+7.389%e+01
+5.921e+01
+4.453e+01
+2.985e+01
+1.517e+01
+4,927e-01

5 O Y

2 ST 5 O 5 %
I 1 S

F4 ODB: 11stif3.odb  Abagus/Standard 6.14-2  Tue Jul 25 05:34:35 Iran Daylight Time 2017

Step: Step-1
Increment  23: Step Time = 0.4781

% Y Primary Var: S, Mises
Deformed Yar: U Deformation Scale Factor: +4.000e+00

Y Esi oY o led Casl (Siend 350 () 1 A-F) USS
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S, Mises

SNEG, (fraction = -1.0)

(Avg: 759%)

+3.771e+02
+3.706e+02
+3.641e+02
+3.576e+02
+3.511e+02
+3.446e+02
+3.381e+02
+3.317e+02
+3.252e+02
+3.187e+02
+3.122e+02
+3.057e+02
+2.992e+02

ODB: 11stif7.0odb  Abaqus/Standard 6.14-2  Tue Jul 25 05:57:06 Iran Daylight Time 2017

Step: Step-1

Increment 28: Step Time = 0.4308

Primary Yar: S, Mises

Deformed Var: U Deformation Scale Factor: +4.000e+00

S, Mises

{Avg: 75%)
+2.033e+02
+1.866e+02
+1.699e+02
+1.532e+02
+1.365e+02
+1,198e+02
+1.031e+02
+8.640e+01
+6.970e+01
+5.300e+01
+3.630e+01
+1.960e+01
+2.893e+00

ODB: 11stif7.odb  Abagus/Standard 6.14-2  Tue Jul 25 05:57:06 Iran Daylight Time 2017
Step: Step-1
Increment  28: Step Time = 0.4308

Primary Yar: S, Mises
Deformed Yar: U Deformation Scale Factor: +4.000e+00

Y g5 F oyl gl SidenS 250 :() - 4-5) JS
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S, Mises

SNEG, (fraction = -1.0)

(Avg: 75%)

+3.808e+02
+3.675e+02
+3.542e+02
+3.409e+02
+3.276e+02
+3.143e+02
+3.010e+02
+2.878e+02
+2.745e+02
+2.612e+02
+2.479e+02
+2.346e+02
+2.213e+02
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ODB: 11stifS.odb  Abagus/Standard 6.14-2  Tue Jul 25 05:57:33 Iran Daylight Time 2017

Step: Step-1

Increment  27: Step Time = 0.4607

Primary Yar: S, Mises

Deformed Yar: U Deformation Scale Factor: +4.000e+00

S, Mises

{Avg: 759%)
+2.150e+02
+1.973e+02
+1.797e+02
+1.621e+02
+1.444e+02
+1.268e+02
+1.092e+02
+9,153e+01
+7.389e+01
+5.626e+01
+3.862e+01
+2.098e+01
+3.348e+00

ODB: 11stif8.odb  Abaqus/Standard 6.14-2  Tue Jul 25 05:57:33 Iran Daylight Time 2017
Step: Step-1
Increment  27: Step Time = 0.4607

Primary Yar: S, Mises
Deformed Yar: U Deformation Scale Factor: +4.000e+00

Ve oyl Cugis S 090 1))+ -F) JS
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S, Mises

SMNEG, {fraction = -1.0)

(Awvg: 759%)

+4.
b
+4.
37
+3;
+3%
+3.
+3.
+3.
3
+3.
+3.
*3.

170e+02
085e+02
000e+02
916e+02
831le+02
746e+02
661le+02
577e+02
492e+02
407e+02
322e+02
238e+02
153e+02

S, Mise

s

SNEG, (fraction =
(Avg: 75%6)

+4.170e+02
+4.086e+02
+4.002e+02
+3.918e+02
+3.834e+02
+3.750e+02
+3.665e+02
+3.581e+02
+3.497e+02
+3.413e+02
+3.329e+02
+3.245e+02
+3.161e+02

-1.0)

o,

ODB: llstif4.odb Abaqus/Standard 6.14-2 Tue Jul 25 05:45:20 Iran Daylight Time 2017

Step: Step-1
Increment 32: Step Time = 0.9183

Primary %ar: S, Mises

Deformed Yar: U Deformation Scale Factor: +4.000e+00

S, Mises
(Avg: 75%%)

+4.021e+02
+3.702e+02
+3.383e+02
+3.064e+02
+2.746e+02
+2.427e+02
+2.108e+02

1.789e+02
1.471e+02
1.152e+02

+8.331e+01
+5.144e+01

1.957e+01

ODB: l1stif4.odb Abaqus/Standard 6.14-2 Tue Jul 25 05:45:20 Iran Daylight Time 2017
Step: Step-1
Increment 32: Step Time = 0.9183

Primary Yar: S, Mises
Deformed Yar: U Deformation Scale Factor: +4.000e+00
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S, Mises

SNEG, (fraction = -1.0)

{Avg: 759%)
+3.931e+02
+3.604e+02
+3.276e+02
+2.948e+02
+2.621e+02
+2,293e+02
+1.966e+02
+1.638e+02
+1.310e+02
+9.828e+01
+6.552e+01
+3.276e+01
+0.000e+00

ODB: 11stifi0.0db  Abaqus/Standard 6.14-2  Mon Jul 24 01:39:36 Iran Daylight Time 2017

Step: Step-1
Increment  53: Step Time = 0.3259

Primary Var: S, Mises

Deformed Var: U Deformation Scale Factor: +4.000e+00

S, Mises

(Avg: 75%)
+2.301e+02
+2.109e+02
+1.918e+02
+1.726e+02
+1.535e+02
+1.343e+02
+1.152e+02
+9.605e+01
+7.690e+01
+5.775e+01
+3.861e+01
+1.946e+01
+3.173e-01

ODB: 11stifiD.odb  Abagqus/Standard 6.14-2  Mon Jul 24 01:39:36 Iran Daylight Time 2017
Step: Step-1
Increment 53: Step Time = 0.3259

Primary Yar: S, Mises
Deformed Yar: U Deformation Scale Factor: +4.000e+00

Voo losd gl S 050 () VY-F) S

1a¥



S, Mises

SNEG, {fraction = -1.0)
{Avg: 75%)
+3.566e+02
+3.269e+02
+2,972e+02
+2.674e+02
+2.377e+02
+2.080e+02
+1.783e+02
+1.486e+02
+1.189e+02
+8.915e+01
+5.943e+01
+2.972e+01
+0.000e+00

z ODB: 11stifi3.0db  Abaqus/Standard 6.14-2  Sun Jul 23 19:27:54 Iran Daylight Time 2017

Y X
w Step: Step-1
Increment  30: Step Time = 0.2460
Primary Yar: S, Mises

Deformed Yar: U Deformation Scale Factor: +4.000e+00

S, Mises

(Avg: 75%6)
+2.480e+02
+2.273e+02
+2.067e+02
+1.860e+02
+1.653e+02
+1.447e+02
+1.240e+02
+1.034e+02
+8.269e+01
+6.203e+01
+4,136e+01
+2.070e+01
+3.376e-02

z ODB: 11stifi3.odb  Abaqus/Standard 6.14-2  Sun Jul 23 19:27:54 Iran Daylight Time 2017

Step: Step-1
Increment  30: Step Time = 0.2460

Primary Yar: S, Mises
Deformed Yar: U Deformation Scale Factor: +4.000e+00

A olads Capois  SiepnS 3g0 (VI ¥-5) S5
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S, Mises

SNEG, (fraction = -1.0)
{Avg: 75%)
+6.700e+08
+6.156e+08
+5.612e+08
+5.068e+08
+4.524e+08
+3.980e+08
+3.436e+08
+2.892e+08
+2.348e+08
+1.804e+08
+1.260e+08
+7.161e+07
+1.721e+07

z ODB: siydel-1.0db  Abaqus/Standard 6.14-2  Tue Aug 01 01:37:05 Iran Daylight Time 2017

y Step: Step-1 ;
Increment  110: Step Time = 0.4181
Primary Var: S, Mises
Deformed Yar: U Deformation Scale Factor: +2.000e+00

S, Mises

(Avg: 759%)
+6.700e+08
+6.156e+08
+5.612e+08
+5.068e+08
+4.524e+08
+3.980e+08
+3.436e+08
+2.892e+08
+2.348e+08
+1.804e+08
+1.260e+08
+7.161e+07
+1.721e+07

z ODB: siydel-1.0db  Abagus/Standard 6.14-2  Tue Aug 01 01:37:05 Iran Daylight Time 2017

y: Step: Step=1
Increment  110: Step Time = 0.4181
Primary Var: S, Mises

Deformed Var: U Deformation Scale Factor: +2.000e+00
2kl s ol slaciand )5 dil> ghls Ve ol Jas (Kiend 390 () ) F-F) JSS
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S, Max. Principal

+1.354e+02
-9.170e+01
-3.188e+02
-5.458e+02
-7.729e+02
-9.999e+02
-1.227e+03
454e+03
.681e+03
.908e+03
.135e+03
.362e+03
-2.58%e+03

¥ ODB: ws-779i015.0db Abaqus/Standard 6.14 9 Iran Standard Time 2016

z - | Step: Step-1
Increment 69: Arc Length = 1.212
Symbol vYar: S, Max. Principal
Deformed var: U Deformation Scale Factor: +1.000e+00

S, Max. Principal

+1.354e+02
-9.170e+01
-3.188e+02
-5.458e+02
-7.729e+02
-9.999e+02
-1.227e+03
-1.454e+03
-1.681e+03
-1.908e+03
-2.135e+03
-2.362e+03
-2.589e+03

ODB: ws-779i015.0db Abaqus/Standard 6. 9 Iran Standard Time 2016

z <_I Step: Step-1
Increment 69: Arc Length = 1.212
Symbol Yar: S, Max. Principal
Deformed Var: U Deformation Scale Factor: +1.000e+00

S, Max. Principal

+1.539e+01
+1.143e+01
+7.476e+00
+3.522e+00
-4.329e-01

-4.387e+00
.342e+00
-1.230e+01
-1.625e+01
-2.021e+01
-2.416e+01
-2.811e+01
-3.207e+01

z ODB: 17-frc-10.0db Abaqus/Standard 6.14-4 Time 2017

X: ‘i.x Step: Step-1

Increment 20: Step Time = 0.3611 -
Symbol var: S, Max. Principal
Deformed Var: U Deformation Scale Factor: +2.762e+00
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Create Model Database
33 With Standard/Explicit Model
3 with CFD Model

= With Electromagnetic Model

Fj Open Database ?:—_'73 Run Script

W Start Tutorial

Abaqus/CAE
6.14

&0

Recent Files

1 D:/omran/.../New folder/11.cae
2 E/../17-continuo.cae

3 D:/.../all of with razzaa/10.cae

4 C:/Users/.../Desktop/16/16.cae

S E:/ABACUS JABES FILES/66.cae The Abaqus Software iz 3 product of Dazzault Syztémez Simulis Corp., Providence, R, USA.
= Abaquz, the SIMULIA, and CATIA are trademarks or registered trademarks of Dagzault
2 aries in the US andlor other countries.

2
2S simuLIAa

t includes software that iz Copyright (C) 1934 - 2006 by Jeroen van der Zijp.
al i i it ds k i and licenses, se¢ the Legal Motices in

ion and Licenzing Guide for thiz product.

U530 LIS gy, alie IS o g, el 1) V8-F) s

530 5 liS 5l 5l e oS oo 121 1, ADAQUS/CAE lgie e l381 o5 ly>! 6 o

-7 IS8) pmled oo bl 1) with Standard/Explicit model «, 55 Start session ggie 5 5o

Y-



8,5 Ll ol esgds o ADAQUS/CAE Lasrs o)y Jhai 050 (IS o g Sl 5l s (VY F
Il pled Jow G olon!l gl Jaoes ol )0 098 o0 alis Jo> SY0las 5 Jow dwdin Wgw el

S ol Lad ol ) s delol o 0 ls 042

(o90c ,5U>) Abaqus/CAE Y-8-1Y-#

J=le 0 Gl e calizee slaylnl 510 jls 02g il slagio g ba)lyl g lame cpl )0

Lol S0 5l (g5l Joe Jolhe 4y gy po (g5 gl o yioen 5105 0500 (55l Al
Olgiee Bge ;00 @b 5l 05 o)Ll amio Cand (n iymly )0 (gway by slad @ lgi e
el Gl SLalS oo Joe b 1S 0,50ty g a3l dyaz Joe 5 oloul b (g3ke 0,53 4 Canas

5,5 alamde (VV=F) USS (g5, 1y SISl ol )lgs oo

& Abaqus/CAE 6142 Viewport 1] (o o - @
[Z] Fle Model Viewpot View Pat Shape Festure Tools Plugdins Help K? bt = (8 [X]
DECLLE EXECUHT HA Qe (@ b T GOE 850 000 BE LIPLITA1 234 4
‘0o 3
Model | Resufts Modu\e:‘;hn H Mode\:‘:Mnde\—l H Part:|: H
& Model Database H: o &
215 Models (1) EE xS
N1 4.
5 Parts /J‘ m
[ Materials ':':\i
E} Calibrations
% Sectons kI
& Profles l?“ I
4 Assembly g
& Steps (1) 40

B Field Qutput Requests
%a History Output Requests
h Time Points

E;; ALE Adaptive Mesh Constraints
T Interactions

2 Interaction Propeties
N Contact Controls
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@ Constraints
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Remeshing Rules

11 Optimization Tasks
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Jol Al o -Part \-V\-0-1Y-#

Name: Part-1
Modeling Space
@ 3D () 2D Planar () Axisymmetric

Type Options

@ Deformable

¢ Discrete rigid

_ A i None available
0 Analytical rigid

) Eulerian

Base Feature

Shape Type

“ Shell Revolution
Sweep

O Wire

) Peoint

Approximate size: 200

[ Continue... ] [ Cancel ]
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£ Edit Material - c 5 ] & edit Material
Mame: | Material-3 Name: | Material-1
Description: P Description:
Material Behaviors | Material Behaviors
General | Mechanical Thermal Electrical/Magnetic  Other General Mechanical Thermal Electrical/Magnetic  Other
Elasticity [ |
Blasic
Damage for Ductile Metals 3 Cap Plasticity
Damage for Traction Separation Laws 2 Cast Iron Plasticity
Damage for Fiber-Reinforced Composites & Clay Plasticity
Damage for Elastomers > Concrete Damaged Plasticity
Deformation Plasticity Concrete Smeared Cracking
Damping Crushable Foam
Expansion Drucker Prager
Brittle Cracking Mohr Coulomb Plasticity
Eos Porous Metal Plasticity
Viscosity Creep
Swelling
Viscous
|
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Sl Cawogas 2 SECtion Jas plez sboul 5l o (VY- -F JS5) aiiws iy o5 L Plasticity

AOYY =F g WV V-7 sl JS) b oo (olas] s o )50 dwain 4 Assign Section I3l 5,k 5l 4

& Section Assignment Manager

MName: | Section-3

Section Name (Type) Material Name  Region Categary  Type
) Shell Generalized plane strain
® Beam Eulerian
Composite
() Other
Create.. VEEH Continue.., l l Cancel ]

Section Assign Manager |l :(\YY-#) S Create Section g0 :(\YV-F) Lo
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Name: ‘rStep—Zi

Insert new step after

r_" —_——— —

Procedure type: E General

‘ Coupled temp-displacement
Coupled thermal-electrical-structural
Direct cyclic
Dynamic, Implicit

g

Create instances from:
@ Parts ) Models
Parts

celumnbuckle ‘

Instance Type

A meshed part has been selected, so
the instance type will be Dependent.

Ge_OStatic ‘ Note: To change a Dependent instance's
| Soils ! mesh, you must edit its part's mesh.
| Visco ' [T] Auto-offset from other instances
Cox) (eey) [(Canca)
Oesu 50 Sglaie Judow sla ybg, :(VYF-F) IS Create Instance ,ols :(\YY-#) o
Create Step

‘a)l.e‘.g al> 4o -Step F-V-H-1\Y-#
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exe ) 505900 Jelo slaeedais o 55l glaie il 9,90 sla sz > GlUl slapls (g oo
General alex> 3l 6,105 ,L slocSiw glgl o3 o Create Step sgie 3 oolinl b [V Al 5,5
3,90 (§3lwJoe g9 4 azg5 L |, ... g Dynamic-Implicit .Dynamic-Explicit Static Riks Static

los g aliee o gl als o5l g )05, S sloyl 51 g OVE-5 IS5 5,5 Sbsesl 5L

Create Field ;l ;g5 oo 51380 0 5 5l a5 0500 sl 25,5 (53,5 (gl aiiws pudas B Slasio

OYF-F g \YO-F sla JS&) 5 0 40 Create History Outputs Output

Name Step-1

v/ F-Output-1

Step-1
V' H-Output1
X H-Output-2  Created
v H-Output-3  Created

Step procedure: Static, Riks
Variables: RF2,
Status: Created in this step

Step procedure: Static, Riks
Variables: Preselected defaults
Status: Created in this step

[Rename’.;] V [Delete...]

[ Create.., } [ Copy... ’ [ Dismiss ] " [Create... ] [ Copy.. ] IRename..,} [ Delete... I [ Dismiss ]

58,5 sl Field Output 5l oolazwl :(VY#-£) S ! » History Output ! eolaiw! :(\YO-7) JSi

T ST 8 S

a2y al> w0 -INteraction 8-V-0-1\V-#

Sgdise oolitul balaly 5 oolil gloazyo (0,5 e daiiSany iy gy Jasle ol 5l
5,5 eolarul lg3 o INteraction (o x5 sl Josle cpl 5l les oo
SO b g pd IS s e 90 ole 095 5 wled g4 ol :Surface to Surface Contact
W3 oo g |y o mh o g pd SS i o
B L ast oz ule (wled b ass o ol Lo 4y wles 45 (] :General Contact Interaction
S s Interaction SO L s |y Jaw SO (2l
ooliiul Sooea b asly o alie slayJUT o :General Contact 4 Surface to Surface Contact
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Wgd Jaw General Contact b aslys o bo wled audy g 2igi Juw Surface to Surface ;1 oolawl b
o OYV=F S5 0,5 sl | o wles ol olgs oo Create Interaction |l 5l eslanwl G .[Y - Al

JS8) oS 0 Ceme |y Ll Sleo gz Create Interaction Property o e 4o da wles ol sl

OYA-F
Name: | Int-3
— Step: | Step-1 E]

Name: :Intprop-z Procedure: Static, Riks

Type Types for Selected Step
— | e —
Contact. Kl | [l
' Film condition
' Cavity radiation
| Fluid cavity
 Fluid exchange
' Acoustic impedance

[ Centinue... ] [ Cancel ]

oobed Sleogas 59,9 ,08 :(VYA-F) S Create Interaction zw :(\YV-£) JS&

Tie 05,8 .(\YA-F o) 0,5 o Lil 098 mildS )5 & o)lg5 co Comd opl GLl Koo 3l

Rigid 4 Equation .Embedded Region Shell to Solid Coupling Coupling Display Body
Joe S (2lo oS5, b aes oo ol Lo 4 Rigid Body Jlie gly aiiws ale> ol 5 Body
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45 Create Constraint

Name: ‘ Constraint-2

Type
[ Tie
| Rigid body
‘, Display body
| Coupling
: Adjust points
" MPC Constraint
| Shell-to-solid coupling
| Embedded region
" Equation

Cancel

S8l ey 50 068 (xiS )IS (soie :(VYA-F) S

45 Create Boundary Condition E

Name: i-BC-S

Step: ‘Step-l

Procedure: Static, Riks
Category

@ Mechanical

Electrical/Magnetic

(©) Other

g

Types for Selected Step

5/mmetry/AntisymmetryEncasire |
Displacement/Rotation
Velocity/Angular velocity
Connector displacement
Connector velocity

Cancel

30 PREASS L 65w bl i ol g9 :(VYV-F) IS

Joe
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45 Create Load

Name: ‘.Load-i

Step: !vrStep-l

Procedt;re:mStatic, Riks
Category

@ Mechanical

s al> o —L0Ad $-1-B-1V-$

[

Types for Selected Step

| Concentrated force

| Moment T
Pressure
Shell edge load =
Surface traction

Pipe pressure
Body force
Line load
Gravity
‘ Bolt load -

Cancel
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Create Boundry 15l b wies ol LV oAl 508 0 oo Jlai 8,90 s0l3T a2 )0 s 9 s

Element Shape

© Hex ©) Hex-dominated () Tet () Wedge

Technique

i

@ Structured I

() Sweep D

() Bottom-up D

Assign Stack Direction..,

OYV-F S8) 09,5 oo olw| Condition

Basic | Constraints

pikd al> w0 -Mesh Y-1-0-\V-#

Method Bias
© By size @ None © Single ©) Double
© By number

Sizing Coentrols

Approximate element size: | 0.9

Curvature control
Maximum deviation factor (0.0 < h/L <1.0): 01
(Approximate number of elements per circle: 8)

Minimum size factor (as a fraction of element size):

© Use default (0.1) @ Specify (0.0 < min <1.0) 0.1

Set Creation
[7] Create set with name: | Edge Seeds-1

Defaults Cancel [ oK ] [ Apply ] [ Defaults ] [ Cancel ]
Sglae sog g s IRl :(VWY-F) S a5 ol Seed Edge |l :(VYY-F) S
S o yledl olass

Jssle cnl 53 3505 oo )3 oolital 850 Slalad cwiin Joo 5jlodinnd Glp e Joile

ouels g st sl ¢ e Josle 1 (§5ludiund Sldas 358 co (6 3ludians conlio yulic

5 yolie g6 5 o in SESS (ganails wibe (i ole ols plais] ogon 09l g0

Son ;3 2l Gai e 55 4 g5 b Ceomd ol ,o [V oAl sites e Lo (s e Slles

Lo o Independent sq 54 aalgs> Part & jsw 4y b Assembly & a0 4 (gai e Assembly

@ Oladad cal> o (pl 4y 35,9 51 G Al g0 pgd Cdl> 4y bgy e Dependent gq 5 Jol cl>
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Coomd [0 (a0 yio Dglie lage (VYY-F [S5) 0,5 eudats |y aslad 2 sla Lol olasxs Edge
Assign |15l &b 5l 5o el e ge5 (VYY-F SE) Cewl o s 8 Assign Mesh Controls
Sl glaie slaciond sun e peplem oo ST.O\YE-F SG) ol s LB Element Type
wilgs oo PArtItion ggie 5 T0O0IS g yo 1581 050 oYU glogioe 3l canil aiils 5,8 v b asxkad
SHbe Sl g 00l (gainiond gz g pohans cbghas Il cnl 5l (6 Fo e b ol b sl
Partition |5l Liwgs Jow goucwmd sl TOOIS s9ia 5 50 DAtuM ,lpl .aigd oo ool alSlas

Dgr AdleS> Liedguw

Element Library Family

® Standard © Explict z
Acoustic (=]
Geometric Order Cohesive
Continuum Shell Il

@ Linear () Quadratic

Hex | Wedge | Tet

[T] Hybrid formulation [¥] Reduced integration [] Incompatible modes

Element Controls

>

Hourglass stiffness:

Viscosity: @ Use default ©) Specify | =
Kinematic split: @ Average strain (O Orthogonal (0) Centroid —
Second-order accuracy: ©) Yes @ No
Distortion control: © Use default @) Yes © No

o 10 e

C3D8R: An 8-node linear brick, reduced integration, hourglass control.

Note: To select an element shape for meshing,
select "Mesh->Controls” from the main menu bar.

Element Type s :(\YF-F) IS
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Name Model Type Status Write Input

bucklel buckl-1-157 Full Analysis Completed
buckle2 buckle2-148 Full Analysis Completed

buckle3 buckl3-157 Full Analysis Completed
general-wosi-riks Model-1-general-wosi  Full Analysis  Aborted Continue
interaction-surface-to-s Model-7-ws-779i15-pini Full Analysis Aborted
sshl-1-liew-fc148 sshl-1-liewetal-riks-gi-v Full Analysis Aborted

sshl-3-liewriksgiw-sil47 sshl-3-liewetal-riks-gi-v Full Analysis  Aborted
sshl-4-fcl64riksgiwi-s  sshl-4-liewetal-riks-gi-v Full Analysis Aborted K
ssh2-1-gstatic-stsi ssh2-1-liewetalgstaticsts Full Analysis Completed

ssh2-1-liewtfyfcl12-256-. ssh2-1-liewetal-riks-gi-v Full Analysis Aborted
ssh2-2-buckle3157 ssh2-2-riks-gi-wi-s-tfcfy Full Analysis Aborted
ssh2-2-riks-model-2 ssh2-2-liewetal-riks-gi-v Full Analysis Aborted
ssh2-3-riks-full-147 ssh2-3-liewetal-riks-gi-v Full Analysis Aborted

ssh2-4-riks-164 ssh2-4-liewetal-riks-gi-v Full Analysis Aborted
ssh2-4-riks-full-partion- ssh2-4-riks-gi-wi-s-tfcfy Full Analysis Completed
wid Model-4-just wi Full Analysis Aborted
ws-779i015 Model-5-ws-779i15 Full Analysis Aborted
ws779i015 Model-5-ws779i15 Full Analysis Aborted
wstatice Model-9-ws-779i15-wst Full Analysis Completed
wstaticstss ModellOws779i15wstatis Full Analysis Completed
wswoi Model-2-wswoi Full Analysis Aborted
wswoi-779-779 Model-2-wswoi--779-77 Full Analysis  Aborted

Create... Edit... Copy... Delete... Disr;niss
ol sla,ll g Job Manager (sgw :(\Y0-%) (S

o5 al> w0 -Visualization 4-V-8-1V-#

B B,

Plot Contours on
Defarmed Shape

Y\ Ouee

M4 B

Ol gzl daSs (VW YY-F) Ss Plot Contours on |3l :(\¥#-7) i
Deformed Shape

s Jxe sly o,z Successful o Soliwl gla Jow sl pgw Successful cal o 51
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o b, 5 S5 susline cgz (VYA-F IS5) weily ansls b a1, View Cut |l o5

(O F-F SKs) anles axsl e Step/Fram g 55 9 YU slagie o ReSUIt ceond @ |15l alivo

Geol 3,2l b (8lg) calies slo wlido ;o oo Judos Jow oS s sanlin ca> oLL

(O FV-F US8) ayg » Deformed Scale Factor isw Common ssie 5 Option oo 4y )lg5 o

UGSy 0 Gles oo Create cued Display Group gie 55 (T00IS 4y ;5 Y s 53,k 5l uimon

OFY-F JS0) o) Caws il ammio jo Ll 0,5 jalb b olakad 0,5 45w 4 Part Instance

45 XY Data Manager

Data Source

Name

@ Current session (©) Current ODB: stifl3.odb

Description

XY Data Manager sgo b jlogei &0 4y (29,5 sbxl :(VWA-£) S

A R R A e R E AWSE TR TR U s R

e

View l'Besulf Plot Animate

Step/Frame...
Active Steps/Frames...
Section Points...

Field Output...
History Output...
Options...

Report

Primal

odule:

f s ® % ¢
v =l ~b

0
a‘g;

H

2l olgls o, sanlive 1) F-F) S

Y

e
R N I
[] ¢ X-Plane M & B B
] ¢ Y-Plane 72 O 72 O 1
[] ¢ Z-Plane = B B

[T] Allow for multiple cuts

& Min

o

r
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45 Create Display Group

Make a Selection

Al | | ASSEMBLY
i
Elements PART-2-1
Plardes PART-3-1
Surfaces
Display groups
Coordinate systems
Ties Options | Tools Plug-ins Help K?
Shell-to-Solid couplings Hls  Quen- (B A T Visualization:
Distributing couplings - Coordinate Sytem s
Color Code...
Kinematic couplings e

Rigid Bodies ———  XYData »

MPCs gVl e Feld Output e .
Path > Copy »
Spectrum » Rename »
View Cut > Delete »
Free Body Cut » Plot »
Stream > »
Job Diagnostics...
Movie >

Customize...
Options...

[] Highlight items in viewport

mmon list between linked viewports
Perform a Boolean on the viewport contents and the selection
lollellollo]l o

Replace Add Remove Intersect Either

Undo Redo

[ Save Selection As... ] [ Tip... ] [ Dismiss ]

Basic | Color & Style | Labels | Normals l Other |

Render Style Visible Edges

) Wireframe () Hidden © All edges

@ Filled @ Shaded @ Exterior edges

Deformation Scale Factor 7 iFeature edges

©@ Auto-compute (2.69624) Gie eages

©) Uniform ) Nonuniform © No et?!ges

.Q.

[ oK ] [ Apply 1 [ Defaults ] [ Cancel ]
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Abstract

Every moment new materials are introduced to the world. In developed countries
composites are extensively used as the main materials for tall buildings, bridges and so on.
Concrete Filled Steel Tube (CFST) columns are utilized as one of the most important
composites. Therefore, understanding the behavior of these columns is essential for civil
engineers. In the present study, the behavior of CFST columns under compression loading is
investigated. A CFST column consists of 2 parts: a concrete core and a steel tube. The concrete

core is confined by the steel tube.

In the first stage, experimental equations acquired by various researchers were gathered
for modelling of concrete core. Afterwards, the most accurate experimental equation which
was compatible with 13 different types of confined concrete was defined by comparing the
experimental and analytical curves. Furthermore, equations of steel curve were collected and
simplified to be used in the parametric studies. Then, concrete, steel tubes and their interface
were simulated by Concrete Damage Plasticity (CDP) or Drucker-Prager (DP), elastic—plastic
and surface to surface or general contact models in ABAQUS, respectively. One of the most
prominent models investigated in the current study was related to Fiber Reinforced Self-
Consolidating CFST (FRSCCFST). Other investigations were also conducted in this study
including parametric studies on mechanical and geometrical variables, proposing eight
procedures for strengthening of square CFST and circular FRSCCFST columns, considering

eccentric load, geometrical imperfection and residual stress of steel tube.

Based on the results of this research, it was concluded that all 13 models can predict the
ultimate strength of CFST columns with 90% of accuracy. Moreover, the behavior of curves
before and after the peak load was predicted with reasonable accuracy for all columns. It was
also concluded that the model proposed for FRSCCFST columns can predict their behavior
by changing the fiber volume content. Failure modes of all models were almost the same as
those acquired base on experimental specimens. It was also shown that the effects of
geometrical imperfections and residual stress are negligible. Investigations on the
strengthening methods for CFST columns showed that utilizing steel circular stirrups in
circular CFST columns as well as using the oblique rib stiffeners in square columns CFST is

the best method for improving their axial compressive strength.

Key words: Confined concrete, CFST column, FRSCCFST column, Axial compression load,
Fiber.
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