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Behavior of interface between denti-strip geosynthetic reinforcements
and soil under low surcharge
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(Department of Civil Engineering, Shanghai University, Shanghai 200072, China)

Abstract: In conventional reinforced soil, the reinforcements are often horizontally laid in the soil. A new concept of soil
reinforced with denti-strip geosynthetics was proposed. In the proposed denti-strip reinforced soil, besides the conventional
horizontal reinforcements, some vertical reinforcing elements were also placed upon the horizontal ones. A series of pullout
tests under low surcharge of denti-strip geosynthetics (e.g., plexiglass,) were performed to investigate the interface behavior

between sand and denti-strip inclusions in terms of different forms of reinforcements. Comparison was made between

surcharge-displacement relationship and pullout resistances of the soil reinforced with horizontal inclusions and with denti-strip.

The influences of the height, horizontal space of vertical reinforcing elements on the interface behavior between sand and
denti-strip inclusions were discussed. From the test results, the coefficient of apparent pullout friction was evaluated. The
interaction mechanism between sand and denti-strip was analyzed, and a new theoretical model was proposed to determine the

pullout resistance. The comparison between theoretical values and experimental results was in good agreement.
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Fig. 1 Typical horizontal-vertical reinforcing elements with the
same width
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Fig. 2 Typical horizontal-vertical reinforcing elements with
different widths
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Fig. 3 Typical denti-axial reinforcing elements
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Table 1 Grain-size distribution of sand
UKL ZL 1% s e
10~5 mm 5~2 mm 2~0.5 mm 0.5~0.25 mm <0.25 mm ARERAC, A Ce
3.20 14.85 50.67 24,15 7.13 3.8 0.76
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Fig. 4 Layout of pullout tests
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Table 2 Physical parameters of sand
I P e
LT G, JIKN » m) EIKE wi% FLERLL e
2.643 15.99 0.15 0.5855
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Table 3 Experimental cases of denti-strip reinforced sand

T N IR ERE hlom WAL s/em
A IS B 0.0 0

B St A 0.5 10

c s s ik 0.5 15

D gty 2 s 1.0 10

E et A 1.0 15

F St A 15 10

G st s ik 15 15
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Fig. 5 The curves of T versus u in different experimental cases
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Fig. 6 The curves of T versus u with different heights of vertical
elements
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Fig. 7 The curves of T versus u with different horizontal spaces of

vertical elements
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Table 4 Comparison of ultimate pullout resistance among different

experimental cases

T “)‘Jﬂﬁﬁ%i” _ ﬂl%ﬁﬁ g 2 m%ﬁb;;
L L T i %/ e
B sfem  FE hlem TIN %
A 0 0.0 44.28 0.36 —
B 0.5 78.90 0.64 43.88
C 10 1.0 69.30 0.56 36.10
D 15 97.86 0.79 54,75
E 0.5 85.14 0.69 49.86
F 15 1.0 177.36 1.43 75.03
G 15 145.56 1.17 69.58
3
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Fig. 9 Mechanical analysis of reinforcement
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Table 5 Comparison between experimental and analytical results
T YT T o =
Dee gisem piaem TN TN
0.5 66.86 63.12 4.16
10 1.0 84.68 79.02 6.68
”s 15 105.60 97.38
0.5 58.57 56.76 3.09
15 1.0 72.93 72.66
15 93.21 88.56 4.98
0.5 71.48 66.30
10 1.0 95.93 85.26
50 15 123.70  107.52
0.5 66.81 63.12 5.52
15 1.0 79.86 78.90
15 113.80 104.34
0.5 87.42 78.90
10 1.0 114.20 97.86
- 15 201.60 177.36
0.5 74.23 69.30 6.64
15 1.0 86.38 85.14
15 159.60  145.56

Fig. 10 Comparison of ultimate pullout resistance between the
experimental and analytical results
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