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ABSTRACT: Space trusses are three-dimensional structural systems which widely used in recent decades to cover large areas 

like halls, stadiums, and airports. The space trusses provided a lightweight and economical solution with fast construction. 

Traditional space trusses were made of hollow steel tube members that connected in joints of trusses. The paper presents a 

new composite technique to improve the behavior of space trusses.  The hollow steel members were replaced with concrete -

filled tubular steel members (CFST). The paper presents an investigation of Space Trusses with CFST Members through finite 

element modeling. The space trusses had a real scale with square dimensions of 20000 mm x 20000 mm. The paper presented 

parameters like truss member length and CFST member's location. The investigation presented results like ultimate load and 

cross-ponding central deflection. The investigation reported the replacement of hollow steel members with CFST elements in 

space trusses, led to an improvement in the behavior of space steel trusses. 

KEYWORDS: Steel, concrete, space truss, concrete-filled tubular steel, and finite element. 

 

1. INTRODUCTION 

A space truss can be defined as a three-dimensional structural system assembled of linear elements. It is composed 
of two parallel grid layers of members interconnected by diagonal members, see Fig . 1. The space truss members were 
usually tubular sections. Tubular members were characterized by lightweight and high stiffness ratio. Previous studies 
investigated the behavior of space trusses and tried to improve their properties. The paper focuses on using the composite 
action method to improve the space truss behavior. Composite action is enhanced by using two materials as one to 
improve the overall behavior. Previous studies used a concrete slab deck connected to the upper layer of the space truss. 
Other studies selected sandwich panels over the space truss. In this study, as mentioned before, the use of CFST members 
improves the behavior of steel members subject to axial compression force, like upper chord and diagonal members. The 
hollow truss members will be replaced with CFST members. Tubular members were  easy to fill with concrete which 
improved the behavior. FE programs provide to study of many parameters for research problems at a low cost. This leads 
to more information and knowledge compared to experimental investigation which is more expensive and co mplex with 
a narrow range of parameters and more fabrication and testing imperfections. So, the paper investigates that technique 
on space trusses with real scale using finite element modeling. 

 

 

Fig. 1. Space Truss Components. 
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Studies [1&2] presented experimental tests on space trusses on a small scale. The space trusses had dimensions of 
1830 mm in length and width, and height of 216 mm. The studies reported that the tested trusses showed linear behavior 
until the failure of the first few compression members, which occurred nearly at the same load level in all tests. Space 
truss had dimensions 4000 x 4000 mm with a depth of 575 mm investigated [3]. Space truss tested to failure under static 
load. The bottom cord and diagonal members had a pipe cross-section shape with an outer diameter of 28.53 mm and a 
wall thickness of 1.63 mm. The diagonal members at supports had a bigger section with a 60.3 mm outer diameter and a 
3.2 mm wall thickness. The upper chord cross-section of the trusses was variable. The first truss had a channel 51 x 38 x 
6.4 mm, while the other two space trusses had 40 x 24 x 1.6 mm.  

Truss 3 was enhanced by a concrete slab connected to the upper chord to study the efficiency of composite action 
in improving the behavior of space trusses. The failure of the steel composite truss occurred suddenly and progressively. 
The failure shape was a buckling mode that started on the upper chord. The study reported the upper member's failure 
due to overall buckling. Investigation [4] presented the behavior of space trusses through experimental tests. They 
suggested using a fully scaled space truss with N-type segments. The model had a 3 × 3 lower layer grid and a 2 × 2 upper 
layer grid, and the theoretical length of the grid bars and diagonals was 1200 mm. The collapse was due to the local 
buckling of two opposite diagonals at the top center joint, where the load was applied. Three space trusses were made 
with different layout shapes with the same cross-section of members by [5]. 

 The top chords were made of 13×13×1.8 mm square hollow section (SHS) steel tubes, while the web members were 
made of 13 × 2.0 mm circular hollow section (CHS) steel tubes; the bottom chords were made of 27 × 8.75 mm circular 
hollow section (CHS) steel tubes. As shown in Figure 2, the failure mode shape that occurred on the space truss after 
reaching the ultimate load was buckling in upper chord members. Investigation [6] studied the behavior of double -layer 
space trusses through a FE program. The results of the models were compared with previous experimental tests. The 
ABAQUS software program was used to model and discuss the behavior, carrying load capacity, and failure shape. The 
FE program included two space truss models with the same layout dimensions. The space truss had a square area of 1800 
mm x 1800 mm with a height of 254.6 mm. The bottom-chord members were arranged in a 5x5 square grid, and the top 
chord members were in a 4x4 square grid.  

Good agreement between the experimental and finite element results has been obtained. The proposed methods 
give a similar prediction of the space truss collapse process up to the point where it signifies the first failure in both 
models. The behavior of concrete-filled tubular steel members was investigated by [7], [8], and [9]. The studies presented 
the behavior of CFST and tubular members through experimental tests and FE modeling. Variables like specimen 
dimensions (cross-section and length) and concrete strengths were investigated. All columns were subjected to axial 
compression loading until failure. The cross-section of the column was square or rectangular. The dimension of square 
section column was 100x100x1.0 mm, 180x180x3.0 mm, and 280x280x2.0 mm with column length 300 mm, 540 mm, and 
840 mm, respectively. The rectangular columns had a cross-section of 240x160x1.5 mm, 240x160x2.0 mm, and 240x160x3.0 
mm with the same length 720 mm. The FE program included modeling of confined concrete, material modeli ng of high-
strength stainless steel tubes, modeling of concrete-stainless steel tube interface, boundary conditions and load 
application, and finite element type and mesh. Study [10] investigated the load-carrying capacity and ductility of 
composite steel trusses compared to hollow steel trusses by studying the effect of using CFST truss members. The study 
included two experimental series. First, tests were conducted on CFST and hollow tube steel columns to measure the 
effect of the concrete used. Then, in the second series, trusses were made using the same tubes. The CFST columns had a 
square section SHS60x60x3 with a length of 2.00m and two boundary conditions were discussed: pin ends and fixed ends. 
The truss layout for experimental tests was a simply supported truss at end corners. From the experimental results: The 
maximum load resisted by the member in the composite truss was 29% higher than that of the steel truss. All steel and 
composite trusses had the same failure mode shape which was overall buckli ng of compression members, especially 
vertical members at loading cell and supports.  

Study [11] investigated CFST trusses. The study included four circular hollow section tubular trusses that were 
multi-planar to ensure no lateral displacement occurred during testing. Only the top chords of trusses were infilled with 
concrete. The trusses had a span of 3000 mm with a height of 490 mm. Tubular trusses usually fail due to surface plasticity 
or punching shear of top chord members while concrete-filled multi-planar tubular trusses fail due to local buckling of 
straight brace members and surface plasticity of bottom chord members because top chord members are reinforced with 
in-filled concrete. Studies [12] and [13] presented an investigation into CFST trusses through FE study where finite 
element type, mesh size, and material modeling for steel tube and concrete infill were discussed. The validation of a FE 
was drawn using previous experimental study [11].  

Also, load-carrying capacity and mode shape failure from finite element models were compared before extending 
parametric study with different spans and heights for CFST truss. Investigation [14, 15] presented an experimental FE 
program aimed at studying and investigating the behavior of CFST truss. Three trusses were tested with diff erent 
parameters to measure the effect of composite action on truss behavior. Experimental trusses had the same general layout 
dimension with a span equal to 6000 mm divided into twelve panels and a height equal to 500 mm. Truss chords were 
circular hollow sections with diameter 100mm and thickness 4.9 mm while diagonal or braced members were circular 
hollow sections with diameter 57 mm and thickness 3.9 mm. The failure mode shape was cracking of bottom chord. 
Previous studies presented the space trusses through experimental tests, also on a small scale. In this paper, space trusses 
with real scale are modeled and studied using finite element investigation. The investigation included briefly the 
modeling steps.
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2. AIM AND RESEARCH SIGNIFICANCE 

The composite action technique was selected by using concrete-filled steel tube (CFST) members instead of 
traditional steel tubes. The CFST members had great compressive behavior, so the study replaced the steel members with 
high compression force with CFST members. This study aimed to use a finite element program to present and model 
space trusses with CFST members. Then validating the finite element models according to experimental samples. The 
validation of the finite element program was based on an experimental study drawn by [16].  Parametric study based on 
validation of FE program was drawn.  Finally, presenting and discussing the results of parametric study.  

 

3. FINITE ELEMENT MODELING AND VALIDATION 

The current study presents an accurate finite element model for CFST and hollow tube steel members using the 
ABAQUS 2017 [17] software program. Finite Element Modeling included the identification of element part, mesh, and 
material properties as well as analysis type. Boundary conditions, contact between element parts,  and load application 
were also included. Steel tubes were modeled as shell elements with reduced integration S4R while concrete -filled cores 
were modeled using 3-D solid C3D8. Hollow steel tube members were modeled as shell or wire elements. Several mesh 
sizes were tried to achieve reasonable mesh that provided reliable results while reducing computational time. It was 
found that a mesh size ratio of 1 (length): 1 (width): 2 (depth) for most elements achieved accurate results. The connection 
between the wire parts was simulated as a hinge which was created automatically. The option of coupling was selected 
for the connection between the shell or solid and wire parts. The meeting joint of parts was selected to create the coupling 
as the master constraint. Then select the shell or solid part surface as slave 

 

3.1. Material Modeling of the Normal Confined Concrete and Steel Tube  

To model the concrete core, a procedure similar to that presented by [7] was used. Fig . 2 illustrates the relationship 
between the equivalent uniaxial stress-strain curves for both unconfined and confined concrete. Where fc represents 
unconfined concrete cylinder compressive strength (equal to 0.8(fcu) where fcu is unconfined concrete cube compressive 
strength) while corresponding unconfined strain (εc) is taken as 0.003. From Equations 1 and 2, confined concrete 
compressive strength (fcc) and corresponding confined strain (εcc) can be determined respectively using equations 
proposed by Mander et al [18].  

𝑓𝑐𝑐 = 𝑓𝑐 + 𝑘1𝑓1                                                                                                           (1) 

𝜀𝑐𝑐 = 𝜀𝑐 (1 + 𝑘2

𝑓1

𝑓𝑐
)                                                                                                     (2) 

 𝐸𝑐𝑐 = 4700√𝑓𝑐𝑐    MPa                                                                                                (3) 

The stress-strain curve can also be distinguished in two parts (elastic part and plastic part). The linear part in the 
stress-strain curve of the normal concrete was defined by The ELASTIC option in ABAQUS. The elastic part properties 
are completely defined by giving the Young's modulus Ecc from equation 3 and the Poisson's ratio which was taken equal 
to 0.2. The plastic part of the concrete was modeled using the DRUCKER PRAGER model available in ABAQUS [17]. 
Two parameters (*DRUCKER PRAGER and *DRUCKER PRAGER HARDENING) were used to define the yield stage of 
confined concrete. The material angle of friction (b) and the ratio of flow stress in tri -axial tension to that in compression 
(K) were taken as 20 ̊ and 0.8 respectively, as recommended by Hu et al. [19]. 

For modeling steel material, elastic properties were completely defined by providing Young’s modulus (E) and 
Poisson’s ratio (ν), the values of 200000 MPa and 0.3; respectively. The nonlinear part of the steel material’s stress -strain 
curve was modeled using the PLASTIC option available in ABAQUS [17] and [19]. Contact elements were used to model 
the interaction between the internal surface of the steel tube and the external surface of the concrete core. The coefficient  
of friction between two faces was taken as 0.25 for analysis. The interface element allows surfaces to separate under tensile 
force influence but prevents penetration through a hard contact interface. 

 
Fig. 2. Equivalent Uniaxial Stress-Strain Curves for Confined and Unconfined Concrete [18]. 
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3.2. The finite Element Modeling Validation  

A study [16] presented four space trusses tested under static load, which simply supported in four corners of space 
truss. Space trusses had length, and height equal to 3840 mm, 1280 mm, and 900 mm, respectively. Space truss members 
were made of circular hollow sections with the same length of 1000 mm. The space truss contains 3x1 panels. The panel 
had dimensions 1280 x 1280 mm members with an assure shape, see Fig. 3. Space trusses are made of circular hollow 
sections with cross-section dimensions shown in Table 1. The truss member dimension and cross section shown in fig. 4. 
The space trusses were two steel space trusses and two space trusses with CFST members. The CFST members are found 
in upper chords which are replaced with the hollow members in the steel trusses with the same cross-section of members. 
Also, the study presented a finite element modeling for the space trusses using the ABAQUS 2017[17] software program 
and compared the results of experimental tests and finite element modeling. Self-compacting concrete used with concrete 
strength 35 Mpa. 

Table 1: Properties and Dimensions of Specimens of Space Truss Specimens by Mousa et al. [16] 

Specimen 

Label 

Truss 

Type 

Upper 

Mesh 

Section 

Lower Mesh 

& Diagonal 

Section 

Upper Mesh 

Section 

Lower Mesh & Diagonal 

Section 

D 

(mm) 

t 

(mm) 
D/t 

λ = 

Le / r 

D 

(mm) 

t 

(mm) 
D/t 

λ = 

Le / r 

ST1 
Steel 

CHS42.0x3.0 

CHS60.3x3.0 

42.00 3.00 14.06 76.98 

60.30 3.00 20.10 52.74 
ST2 CHS48.8x2.8 48.80 2.80 17.14 66.83 

CT1 Composi

te 

CHS42.0x3.0 42.00 3.00 14.06 76.98 

CT2 CHS48.8x2.8 48.80 2.80 17.14 66.83 

 

 

Fig. 3. Photo and Layout Dimension of Space Truss. [16] 
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Fig. 4. Dimensions of Truss Members [16]. 

Table 2 presents comparison between results of experimental tests by authors (16) and FE models results for four 
space truss models. The mean difference ratio between experimental and FE results was 7.49%, with the highest and 
lowest values being 9.10% and 4.26% respectively. 

Table 2: Experimental and FE Modeling Load Capacity of Space Truss Specimens [16]. 

Specimen 

Label 
Truss Type 

Upper Mesh 

Section 

Lower Mesh & 

Diagonal Section 

Fcu 

(MPa) 

Fy 

(MPa) 

PExp 

(kN) 

PF.E. 

(kN) 

Difference 

ratio % 

ST1 
Steel 

CHS42.0x3.0 

CHS60.3x3.0 

------ 295 132.87 141.13 6.22 

ST2 CHS48.8x2.8 ------ 295 154.22 162.89 5.63 

CT1 
Composite 

CHS42.0x3.0 35 295 145 .54 157.25 8.05 

CT2 CHS48.8x2.8 35 295 186.25 202.56 8.76 

 

Figs. 5 and 6 show the load-versus-mid span deflection findings from FE modeling and experimental testing on 
steel and composite space trusses, respectively. Generally, the FE modeling curves are separated into two sections. The 
first region begins at the start of the test and continues until the ultimate load is achieved. In this zone, load and deflection 
rise in tandem in a semi-linear fashion. The second zone extends from the ultimate load until the conclusion of 
testing when the load drops with a fast rise in deflection for CT1 and CT2. The curves from FE modeling and experimental 
tests were almost identical. However, deflection using finite element modeling was found to be lower than that achieved 
from experimental measurements. 

 

Fig. 5. Experimental and F.E. Modelling Load- Middle Span Deflection Curves for ST1 And ST2 [16]. 
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Fig. 6. Experimental and F.E. Modelling Load- Middle Span Deflection Curves for CT1 And CT2. 

Figs. 7 to 10 demonstrate good agreement between failure mechanisms, ultimate load capacity, and deformations 
seen during experimental tests and FE analysis of space trusses ST1, ST2, and CT2. It should also be noted that 
compression failure in the upper chord component was the most common failure mode for all space trusses. The 
discussion indicates that there is good agreement between FE modeling and experimental test findings.  

 

 

 

 

Fig. 7. F.E.  Modelling and Experimental Deformed 
Shape of Steel Space Truss ST1. 

Fig. 8. F.E.  Modelling and Experimental Deformed Shape 
of Steel Space Truss ST2. 

 

 

 

 

Fig. 9. F.E. Modelling and Experimental Deformed Shape 
of Steel Space Truss CT1. 

Fig. 10. F.E. Modelling and Experimental Deformed 
Shape of Steel Space Truss CT2. 

4. PARAMETRIC STUDY 

A fully scaled space truss with a span of 20000 x 20000 mm2 was selected for this study. The space truss was a 
square offset square type. The dimensions of the space trusses were fixed for all specimens so that we could compare the 
results of different parameters. The space trusses had four-corner support boundary conditions, see Fig. 11. Two different 

https://jctae.journals.ekb.eg/


Journal of Integrated Engineering and Technology, (JIET), 1(1), 2024, 40-54 Rady et, al. 
 

- 46 - 

 

member lengths were 1000 mm and 1250 mm. For space trusses with a member length of 1000 mm, the upper mesh 
consisted of 20 x 20 panels and had a height of 770 mm, while the lower mesh consisted of 19 x 19 panels. For a member 
length of 1250 mm, the space trusses had a height of 850 mm, with the upper mesh consisting of 16 x 16 panels and the 
lower mesh consisting of 15 x 15 panels. The space trusses were a circular hollow section with a diameter of 42.40 mm 
and a thickness of 3.00 mm for the upper mesh and diagonal members, while the lower mesh was a circular hollow 
section with a diameter of 60.30 mm and a thickness of 5.00 mm. 

 

Fig. 11. Boundary Condition of Space Trusses Specimens. 

It is known that concrete-filled tubular members have great efficiency in carrying axial compression forces. Thus, 
circular hollow steel members with high axial compression force were filled with concrete-filled tubular members. It was 
noted that the upper mesh had compression axial force. So, the last parameter is replacing the tubular steel members in 
the upper mesh with CFST members. The outer rings of rows had larger axial forces than the inner rings. Therefore, the 
parameter was the location of concrete-filled tubular steel members. Five variables were studied for the boundary 
condition case, see Fig. 12. 

1- Steel space truss. 

2. Composite space truss with CFST members in two outer rows of the upper mesh, 

3. Composite space truss with CFST members in four outer rows of the upper mesh, 

4. Composite space truss with CFST members in all upper mesh and 

5. Composite space truss with X-shaped CFST members in the upper mesh. 

Four corners of the lower mesh were selected with the minimum reaction for stability of trusses, and all rotations 
of supports were allowed. The first support prevented all displacement (X, Y, and Z) axes, the second support prevented 
displacement for X and Z axes, the third support prevented displacement for Y and Z axes, and the fourth support 
prevented displacement for the Z axis only. All truss specimens were subjected to a service load applied to all joints of 
the upper mesh. The intermediate joint was subject to a load value of P, the edge joint was subject to a load value of 0.5P, 
and the corner joint was subject to a load value of 0.25P. 

   

1- Steel Space Truss 
2- CFST Members in Two Outer 

Rings 
3- CFST Members in Four Outer 

Rings 
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4- CFST Members in All Upper 
Mesh 

5- X- Shape CFST Members in 
Upper Mesh 

 

Fig. 12. Arrangement of Upper Mesh Members for Space Truss. 

The parametric study contains 10 space trusses; 2 hollow tubular steel space trusses and 8 steel space trusses with 
CFST members. Specimens are divided into two groups according to the length of space truss members. The first group 
had a member length of 1000 mm and was labeled T1. The second group had a member length of 1250 mm and was 
labeled T2. Each space truss had a label indicating its properties. Steel trusses were labeled with “S” and composite trusses 
with “C”. Each group contained one steel space truss and four composite space trusses. Composite trusses were labeled 
“2R”, “4R”, “AR”, or “X” according to the location of CFST members on the upper mesh, see Table 3. 

Table 3: Properties and Dimensions of Specimens. 

Group 
Specimen 

Label 

Member cross-section Concrete 

Strength 

Fcu (MPa) 

Steel 

Strength 

Fy (MPa) 

CFST Members Upper mesh & 

Diagonal 
Lower mesh 

Group 1 

ST1 

CHS42.40x3.00 CHS60.30x5.00 

---- 295 N.A. 

CT1-2R 35 295 Outer two ring 

CT1-4R 35 295 Outer four ring 

CT1-AR 35 295 All upper mesh 

CT1-X 35 295 
X-shape on the 

upper mesh 

Group 2 

ST2 

CHS42.40x3.00 CHS60.0x5.00 

---- 295 N.A. 

CT2-2R 35 295 Outer two ring 

CT2-4R 35 295 Outer four ring 

CT2-AR 35 295 All upper mesh 

CT2-X 35 295 
X-shape on the 

upper mesh 

5. RESULTS AND DISCUSSION OF PARAMETRIC STUDY 

Two main results were discussed to measure the effect of using the CFST members instead of tubular members: 
ultimate load capacity and cross-ponding central deflection as shown in Table 4. Also, table 4 presents the ratio of increase 
in ultimate load capacity. Fig. 13 presented compression between the ultimate load capacities between all specimens. As 
shown in Table 4, the ultimate load capacity was improved using CFST members. The best ratio of increase was recorded 
with truss CT1-AR with a value of 10.45%. Truss CT1-X had a ratio of increase of 9.06%, which is near to truss CT1-4R. 
From an economic perspective, truss CT1-X is the better composite truss with CFST members in an X-shape in the upper 
mesh. The percentage of CFST members to upper chord members for truss CT1-X is 28%, while truss CT1-AR had CFST 
members in all upper mesh. The percentage of CFST members to upper mesh members is 19% and 38% for CT1-2R and 
CT1-4R, respectively. Steel space truss ST2 recorded an ultimate load of 1.54 kN. Space truss CT2-2R, which contains 
CFST members in the outer two rings of the upper mesh, had a predicted ultimate load of 1.66 kN with a ratio increase 
of 7.87%. Space truss CT2-4R, which contains CFST members in the outer four rings of the upper mesh, had a predicted 
ultimate load of 1.69 kN with a ratio of increase of 9.71%.    
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Table 4: Ultimate Load and Maximum Central Deflection of Specimens. 

Group 
Specimen 

Label 

Member cross-section 

CFST Members 

Ultimate 

Load  

P (kN) 

Central 

Deflectio

n  

δ (mm) 

Ratio of 

Increase 

Pc /Ps 

(%) 

Upper mesh 

& Diagonal 

Lower 

mesh 

Group 1 

ST1 

CHS42.40x3.0

0 

CHS60.30x

5.00 

N.A. 1.03 137.31 ---- 

CT1-2R Outer two ring 1.08 138.85 5.20 

CT1-4R Outer four ring 1.11 139.89 7.72 

CT1-AR All upper mesh 1.14 142.68 10.45 

CT1-X 
X-shape on the upper 

mesh 
1.12 142.58 9.06 

Group 2 

ST2 

CHS42.40x3.0

0 

CHS60.0x5.

00 

N.A. 1.54 113.22 ---- 

CT2-2R Outer two ring 1.66 116.61 7.87 

CT2-4R Outer four ring 1.69 118.88 9.71 

CT2-AR All upper mesh 1.72 121.14 11.66 

CT2-X 
X-shape on the upper 

mesh 
1.71 120.01 11.01 

Space truss CT2-AR, which contains CFST members in all members of the upper mesh, had a predicted ultimate 

load of 1.72 kN with a ratio of increase of 11.66%. Space truss CT2-X, which contains CFST members in an X-shape in the 

upper mesh, had a predicted ultimate load of 1.71 kN with a ratio of increase of 11.00%. 

 

 

Fig. 13. Ultimate Load of Space Trusses specimens. 

The ultimate load against central deflection relations for space truss specimens are presented in Figs. 14 and 15. 

The relations started linearly and then converted to nonlinear at failure load before the space trusses collapsed at ultimate 

load. This means that all space trusses failed due to compression in upper mesh members as shown in figs. 16 to 25 which 

previewed the deformed shape of space trusses. 
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Fig. 14. Relation of Ultimate Load and Central Deflection for Space Trusses ST1, CT1-2R, CT1-4R, CT1-AR 
and CT1-X. 

 

 

Fig. 15. Relation of Ultimate Load and Central Deflection for Space Trusses ST2, CT2-2R, CT2-4R, CT2-AR 
and CT2-X. 
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Fig. 16. F.E. Modelling Deformed Shape of Space Truss ST1. 

 

Fig. 17. F.E. Modelling Deformed Shape of Space Truss CT1-2R. 

 

Fig. 18. F.E. F.E. Modelling Deformed Shape of Space Truss CT1-4R. 
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Fig. 19. F.E. Modelling Deformed Shape of Space Truss CT1-AR.. 

 

Fig. 20. F.E. Modelling Deformed Shape of Space Truss CT1-X. 

 

Fig. 21. F.E. Modelling Deformed Shape of Space Truss ST2. 
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Fig. 22. F.E. Modelling Deformed Shape of Space Truss CT2-2R. 

 

Fig. 23. F.E. Modelling Deformed Shape of Space Truss CT2-4R. 

 

Fig. 24. F.E. Modelling Deformed Shape of Space Truss CT2-AR. 
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Fig. 25. F.E. Modelling Deformed Shape of Space Truss CT2-X. 

 

6. CONCLUSIONS 

The study previewed finite element modeling investigation for space trusses with CFST members. The study presents 

parameters like member length and location of CFST members. Also, the effect of using the composite action of the CFST 

replacing technique is presented. The following conclusions can be drawn from the results: 

1- Filling steel tubes with concrete to form CFST members led to enhancements in the behavior of compression members 

compared to hollow tubular steel members in terms of ultimate load capacity.  

2- The most highly loaded compression elements were located at the first two rows of the outer edges, so the use of CFST 

was recommended for these elements. 

3- For CFST member location parameter, each variable had a CFST member to steel member ratio for the upper mesh of 

19%, 38%, 100%, and 28% for CT-2R, CT-4R, CT-AR, and CT-X space trusses respectively. The CT-AR composite space 

truss had the greatest ratio of increase in ultimate load. The optimum economic space truss was determined to be the CT-

X composite space truss with a CFST member to upper mesh member ratio of 28%. 

4- All space trusses failed by global buckling due to compression in upper mesh members.  
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