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Beatrixlaan Lightrailstation

ZJA Architects
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MERO KK square on square double layer space frame

Chilton, J.C. “Space Grid Structures.” 2002. 10.4324/9780080498188
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Triodetic Nodes
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Triodetic Nodes
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Triodetic Nodes
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Triodetic Nodes
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Tensile 
failure stress 

(Mpa)

Young's 
modulus 

(MPa)
1 654.8928301 55744.63739
2 692.9225849 52335.96833
3 741.9048324 66449.89426
4 757.1668369 61603.38704
5 624.327751 57961.74275

average 694.242967 58819.12595
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Method Remarks Decision

1. Filament Winding Better suited to elements of shorter lengths and larger 
diameters. Not feasible for continuous cordage

Unsuitable

1. Pultrusion Produces continuous elements, with fibres axially aligned, 
but includes a curing process (heated die) that outputs rigid 
segments

unsuitable

1. Roll Wrapping (by hand) Cannot be used for continuous process, better for short 
segments of pipes. Challenges of scalability

Unsuitable

1. Braiding Can be used for continuous cordage production. Resin 
impregnation can be a separate process (either on individual 
tows or the rope as a whole)

Potentially suitable

1. Twining Can be used for continuous cordage production. Resin 
impregnation can be a separate process (either on individual 
tows or the rope as a whole)

Potentially suitable

1. CO-mingling/ air-jet texturing Can be used for continuous cordage production. The 
polymer is mixed into the fibers as the cordage is made. 

Potentially suitable
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Sample Compaction Test FVF (%) Strength (Mpa) Remarks
44.92 57.9

43.76 20

43.9 56.6

24.2 77.5

26.9 61.36

20.5 53.34

53 145

~75
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sample 
max compressive stress 

[Mpa]
1 71.22238498
2 67.79407552
3 72.01468099

avg ~ 70 MPa
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What’s next?
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Questions?
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sample failure stress compression (MPa)
1 60.70201527
2 64.42036577
3 38.9624606
4 65.24859619
5 60.30960915

average 57.9286094

sample failure stress compression (MPa)
1 19.51699969
2 13.91726951
3 21.99339104
4 25.27137363
5 19.34459282

average 20.00872534

FVF: 44.92% FVF: 43.76%
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Sample Compaction Test FVF (%) Strength (Mpa) Remarks
44.92 57.9

43.76 20

43.9 56.6

24.2 77.5

26.9 61.36

20.5 53.34

53 145

~75
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sample
failure stress compression 

(MPa)
1 46.40
2 65.58
3 69.32
4 42.34
5 59.63

average 56.66

FVF: 43.9%
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Sample Compaction Test FVF (%) Strength (Mpa) Remarks
44.92 57.9

43.76 20

43.9 56.6

24.2 77.5

26.9 61.36

20.5 53.34

53 145

~75



TRUSS-TO-GO! Pavan Kumar Sathyamurthy 145



TRUSS-TO-GO! Pavan Kumar Sathyamurthy 146



TRUSS-TO-GO! Pavan Kumar Sathyamurthy 147



TRUSS-TO-GO! Pavan Kumar Sathyamurthy 148

sampl
e

failure stress compression 
(MPa)

1 59.11327854
2 58.89656212
3 59.31268373
4 67.62202965
5 61.89871879

averag
e 61.36865457

sampl
e

failure stress compression 
(MPa)

1 44.9796469
2 54.40431489
3 54.12390125
4 61.57799026
5 51.64432528

averag
e 53.34603571

FVF: 20.5%FVF: 26.9%



TRUSS-TO-GO! Pavan Kumar Sathyamurthy 149

Sample Compaction Test FVF (%) Strength (Mpa) Remarks
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sample
failure stress 

compression (MPa)
1 164.985199
2 151.1396179
3 161.6764374
4 125.3889542
5 124.4748764

average 145.533017

FVF: 53%
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FVF: 24.2%

sample
failure stress compression 

(MPa)
1 75.20228078
2 72.07438759
3 79.06672569
4 79.39097182
5 81.92195714

average 77.5312646
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Lu, C.-L., Ouyang, K., Wang, Q., Zhu, W.-X., Chen, H.-Q., Lei, Z.-X., & Qin, Z.-J. (2022). Axial behavior of 
RC column strengthened with laterally reinforced FRHPC jacket. Structural Concrete, 23(3), 1718-1734. 

https://doi.org/10.1002/suco.202100896

https://doi.org/10.1002/suco.202100896


TRUSS-TO-GO! Pavan Kumar Sathyamurthy 156



TRUSS-TO-GO! Pavan Kumar Sathyamurthy 157



TRUSS-TO-GO! Pavan Kumar Sathyamurthy 158



TRUSS-TO-GO! Pavan Kumar Sathyamurthy 159

57.92 56.66

77.53

61.63

53.34

0

10

20

30

40

50

60

70

80

90

3 layer braid 6 layer braid + vac
bag

6 layer braid + post
tension

6 layer braid +
shallow braid

6 layer braid +
filament winding

co
m

pr
es

si
ve

 s
tr

en
gt

h 
[M

Pa
]

cordage design

Mpa



TRUSS-TO-GO! Pavan Kumar Sathyamurthy 160



TRUSS-TO-GO! Pavan Kumar Sathyamurthy 161



TRUSS-TO-GO! Pavan Kumar Sathyamurthy 162



TRUSS-TO-GO! Pavan Kumar Sathyamurthy 163


	Slide 1
	Slide 2: Truss-to-GO!
	Slide 3
	Slide 4
	Slide 5
	Slide 6
	Slide 7
	Slide 8
	Slide 9
	Slide 10
	Slide 11
	Slide 12
	Slide 13
	Slide 14
	Slide 15
	Slide 16
	Slide 17
	Slide 18
	Slide 19
	Slide 20
	Slide 21
	Slide 22
	Slide 23
	Slide 24
	Slide 25
	Slide 26
	Slide 27
	Slide 28
	Slide 29
	Slide 30
	Slide 31
	Slide 32
	Slide 33
	Slide 34
	Slide 35
	Slide 36
	Slide 37
	Slide 38
	Slide 39
	Slide 40
	Slide 41
	Slide 42
	Slide 43
	Slide 44
	Slide 45
	Slide 46
	Slide 47
	Slide 48
	Slide 49
	Slide 50
	Slide 51
	Slide 52
	Slide 53
	Slide 54
	Slide 55
	Slide 56
	Slide 57
	Slide 58
	Slide 59
	Slide 60
	Slide 61
	Slide 62
	Slide 63
	Slide 64
	Slide 65
	Slide 66
	Slide 67
	Slide 68
	Slide 69
	Slide 70
	Slide 71
	Slide 72
	Slide 73
	Slide 74
	Slide 75
	Slide 76
	Slide 77
	Slide 78
	Slide 79
	Slide 80
	Slide 81
	Slide 82
	Slide 83
	Slide 84
	Slide 85
	Slide 86
	Slide 87
	Slide 88
	Slide 89
	Slide 90
	Slide 91
	Slide 92
	Slide 93
	Slide 94
	Slide 95
	Slide 96
	Slide 97
	Slide 98
	Slide 99
	Slide 100
	Slide 101
	Slide 102
	Slide 103
	Slide 104
	Slide 105
	Slide 106
	Slide 107
	Slide 108
	Slide 109
	Slide 110
	Slide 111
	Slide 112
	Slide 113
	Slide 114
	Slide 115
	Slide 116
	Slide 117
	Slide 118
	Slide 119
	Slide 120
	Slide 121
	Slide 122
	Slide 123
	Slide 124
	Slide 125
	Slide 126
	Slide 127: Are we here yet?
	Slide 128
	Slide 129
	Slide 130
	Slide 131
	Slide 132
	Slide 133
	Slide 134
	Slide 135
	Slide 136
	Slide 137
	Slide 138
	Slide 139
	Slide 140
	Slide 141
	Slide 142
	Slide 143
	Slide 144
	Slide 145
	Slide 146
	Slide 147
	Slide 148
	Slide 149
	Slide 150
	Slide 151
	Slide 152
	Slide 153
	Slide 154
	Slide 155
	Slide 156
	Slide 157
	Slide 158
	Slide 159
	Slide 160
	Slide 161
	Slide 162
	Slide 163

