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Abstract: To study the mechanical response relationship between the overall tension of geocell and the tension
of geocell strips and nodes, the biaxial tensile test was used to measure the maximum breaking tension of
high-strength geocell with different heights and different cell welding pitches when they were tested at different
loading velocity. The design reference value of geocell tension was given by using the matching relationship be-
tween node strength and strip tension. The response law of the biaxial tension and deformation of the geocell to
various influencing factors was studied by the response surface multi-factor test analysis method. The results
show that the failures of the high-strength geocell in the biaxial tensile test all occur at the nodes, and the actual
engineering design should be paid attention. The degree of influence of the three factors on the overall strength
of the geocell is geocell height™ geocell weld pitch™loading velocity, the research results can provide a theoreti-
cal basis for the technical index selection of the geocell in engineering design.
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Fig. 1 Schematic diagram of geocell
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Table 1 Test conditions

Test condition Loading vcfloclily/ (-}eocell Ge(-)cell weld
(mm-min ') height/mm pitch/mm

1 350
2 50 400
3 450
4 350
5 2.5 75 400
6 450
7 350
8 100 400
9 450
10 350
11 50 400
12 450
13 350
14 5.0 75 400
15 450
16 350
17 100 400
18 450
19 350
20 50 400
21 450
22 350
23 7.5 75 400
24 450
25 350
26 100 400
27 450
28 10.0 75 400

M2 TR SR BOLR T &

Fig. 2 Geocell paste reflective particle map
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Table 2 Fracture tension value of geocell with different weld
pitches

Geocell weld pitch/mm Fracture load/kN

350 26.13
400 33.34
450 35.75
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Fig. 3 Tension-displacement curves of geocell with

different weld pitches
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Fig.4 Tension-displacement curves of geocell
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Fig. 5 Fracture failure diagram of geocell node
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Table 3 Fracture tension value of geocell with different
height

Geocell height/mm Fracture load/kN

50 22.65
75 33.34
100 42.94
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Table 4 Fracture tension values of geocell at different
loading velocity

Loading velocity/(mm+min ") Fracture load/kN

2.5 26.28
5.0 33.34
7.5 37.13
10.0 39.09
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Fig. 6 Loading velocity-tension curve of tensile test of
geocell
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Table 5 Coding of test factors

X,/(mm-

Code min~) X,/mm X,/mm
—1 2.5 50 350
0 5.0 75 400
1 7.5 100 450
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Table 6 Experimental treatment results

Test serial number X,/(mm-min" ") X,/mm X,/mm Y/kN S/mm
1 0 0 0 34.55 59.43
2 —1.00 1.00 0 14.92 40. 31
3 0 1.00 1.00 36.99 59.91
4 1. 00 0 —1.00 29.97 55.72
5 0 0 0 40.79 67.42
6 0 0 0 37.67 61.38
7 0 0 0 31.76 54.39
8 1.00 0 1.00 41.97 64.21
9 0 —1.00 —1.00 12.33 39. 04
10 0 —1.00 1.00 23.10 48.47
11 1. 00 1.00 0 24.37 49.88
12 —1.00 0 1. 00 33.25 57.32
13 —1.00 —1.00 0 11.47 38.92
14 —1.00 0 —1.00 31. 64 49.23
15 1.00 —1.0 0 36.35 59. 27
16 0 0 0 33.55 55.92
17 0 1.00 —1.00 10. 94 37.42
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Table 7 Variance analysis of the overall tension in biaxial
tensile test
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Table 8 Variance analysis of deformation and displacement
of geocells in tension

Sum of  Free Mean

Sum of Free Mean

Source F P Source F P
square  degree  square square degree square
Model 1956.81 9 217.42  21.230  3.0000 Model  1653.21 9 183.69  22.46  2.0000
X 12071 1297 1270 0.2957 X, 12.75 1 12.75  1.56  0.2520
Xz 137071 1870.71 133,870 =1 X, 1202.46 1 1202.46  147.01 <1
X, 237.99 1 237.99  23.240 19.0000
X, 200. 40 1 200.40  24.50 17.0000
XX, 0.16 1 0.16  0.016 0.9027
XX, 6.00 1 6.00 0.73  0.4200
XX, 6.53 1 6.53  0.640 0.4507 e
X,X, 70.69 1 70.69  6.900 0.0340 XX, 1.14 1 114 0.14  0.7194
X? 4.28 1 4.28  0.420 0.5386 XX 77.62 1 77.62 9.49  0.0178
X? 141.32 1 141.32  13.800 75.0000 X2 1.09 1 1.09 0.13  0.7258
X; 92.96 1 92.96 9.080 0.0196 X, 78.91 1 78.91 9.65 0.017 2
Residual 71.68 7 10. 24 X/ 62. 22 1 62.22  7.61  0.0282
Loss of quasi A
0“,;’ duast 52.24 3 17.41  3.580 0.1270 Residual 57.26 7 8.18
1rem
2
Pure error 19.44 4 4.86 X, 26.45 3 8.82 115 0.4325
Error sum 2028.48 16 Residual 30. 80 4 7.70
X2 1710. 47 16
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Fig. 7 Influence of geocell weld pitch and loading velocity on test tension
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Table 9 Comparison of simulation and test results
Tension/kN Displacement/mm

Sequence Trial Theoretical Remainder Sequence Trial Theoretical Remainder
number value value error number value value error

1 33.34 —4.08 1 57.32 —0.37

2 34.55 —2.87 2 55.92 —1.77

37.42 57.69
3 37.67 0.25 3 59.43 1.74
4 40.79 3.37 4 61.38 3.69
4 it
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