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Comparative study on stability of waste tire retaining wall and
traditional retaining wall
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Abstract: In order to explore the stability performance of waste tire retaining wall and promote the application of waste
tire retaining wall in engineering, the stability performance of waste tire retaining wall and that of traditional retaining wall
are compared in this paper. Based on FLAC3D numerical calculation method, the parameters of contact surface between
tire and backfill, foundation and subsoil contact surface and the calculation parameters of geogrid are set. The similarities
and differences of stability performance between waste tire retaining wall and three types of traditional retaining walls are
compared. The stability characteristics of horizontal deformation, vertical settlement and horizontal earth pressure of the
wall are studied to reveal the stability performance of waste tire retaining wall.
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Fig. 1 Structural diagram of waste tire retaining wall
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Fig. 2 Structural diagram of gravity retaining wall
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Fig. 3 Structural diagram of cantilever retaining wall
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Fig. 4 Structural diagram of panel geogrid reinforced soil

retaining wall

1250 kg/m*, JEFEA 20 mm.

ZHEM KR A < TR H %k, &4
FLAC3D H ' F LA e e it S5 k) Hh 2t i
B2 AR S 08100, ARG 5 RSB ) S fi T
R 4.55%10* kN/m, BEHEffi 2 29°, 3 5€ )19 8 kPa,
St 55 IR T I BE A 9.27x 104 KN/m, BEHEff1 N
29.6°, i J1M 28 kPa.

AR AH O B AR H DA (5] SCRRPY, S E A+ T
MM R S5, B PEBLE N 20 GPa, THFALLA
0.33, YIERIE J94x10* kN/m, BEHEF )9 300, B6
718 2.4 kPa, HEHN 650 kg/m?, JEEN 2 mm.

AT VU RS RETE R 0 /E R R i fesE veRe, DA
PRGN R, ] e A DY R R, AN AEAR
b3t N34 A1 A A

2 REMEEXL D

2.1 KFELR

AT B =70 kPa I, W1 5 A PURP55S (1)K P
BB B SSREK AR T AR RS T 2450 4
A, PABEEARE AR, X5 AR R AN 5
TR AP AR T A R — B, T 5 AP 2SR 1
IKFAE T 0 A ¥ W B s IR K, KA I &
AAE RS FARER Y.



286 o o 2021 8 H

FLAC3D 6.00 FLAC3D 6.00
2019 Ttasca Consulting Group Inc. 2019 Itasca Consulting Group Inc.
Zone X Displacement Zone X Displacement
1.892 SE-02 2.214 7E-03
{-;88 gg-g% 2.000 0E-03
- 1.750 OE-03
} 288 8%:8% 1.500 0E-03
1.400 0E-02 1.250 0E-03
e
: 3 7.500 0E-04
};3)88 8528% 5.000 OE-04
9.000 0E-03 2.500 0E-04
§.888 85'(0)% 0.000 0E-00
6.000 0E-03 o0 oe
5.000 OE-03 - -
4.000 0E-03 ~7.500 0E-04
oo
%000 OE-03 ~1.250 0E-03
3 1.500 OE-03
0.000 0E-03
~7.478 8E-05 ~1.599 2E-03 .
Rk | mior
FLAC3D 6.00 FLAC3D 6.00

2019 Itasca Consulting Group Inc. 2019 Itasca Consulting Group Inc.

Zone X Displ. t
Zone X Displacement one isplacement

1,892 SF.02 2214 7E-03
1.800 OE-02 2.000 0E-03
1700 OE-02 1750 0E-03
1.600 0E-02
1.500 0E-02 1.500 0E-03
1.400 0E-02 1.250 0E-03
1300 0E-02 1,000 OE-03
1200 0E-02
1100 0E-02 7.500 0E-04
1.000 0E-02 5.000 0E-04
9.000 0E-03 2.500 0E-04
8.000 0E-03 0.000 0E-00
7.000 0E-03
6.000 0E-03 ~2.500 0E-04
5.000 0E-03 ~5.000 OE-04
‘3"888 gg'g; ~7.500 0E-04
5.000 0E-03 ~1.000 0E-03
1.000 0E-03 ~1.250 0E-03
0.000 0E-03 ~1.500 0E-03
L e ~1.599 2E-03

(a) FRIFFEHRTALEIIKPALTE = B (b) HA KPR = E

FLAC3D 6.00 FLAC3D 6.00
2019 Itasca Consulting Group Inc. 2019 Itasca Consulting Group Inc.
Zone X Displacement Zone X Displacement
3.703 7E-02 2.884 1E-03
3.500 0E-02 2.750 0E-03
3.250 0E-02
©3.000 OE-02 2.500 0E-03
2.750 OE-02 2.250 0E-03
2.500 0E-02 2.000 0E-03
2250 0E-02 1750 0E-03
2,000 0E-02
I 1750 0E-02 i 1.500 0E-03
1.500 0E-02 | 1.250 OE-03
1.250 OE-02 1.000 OE-03
1000 0E-02 7.500 0E-04
7.500 0E-03
57000 OE-03 : 5.000 0E-04
2.500 0E-03 i 2.500 0E-04
0.000 OE+00 £ 0.000 OE+00
N
A RV
AL | e
FLAC3D 6.00 FLAC3D 6.00

2019 Itasca Consulting Group Inc. 2019 Itasca Consulting Group Inc.

Zone X Displacement Zone X Displacement

3703 7E-02 2.884 1E-03
3.500 0E-02
3250 OF-02 2.750 0E-03
~ 3.000 0E-02 2.500 0E-03
2.750 0E-02 2.250 0E-03
2:500 0E-02 2.000 0E-03
2.250 0E-02
1.750 OE-03
2.000 0E-02
1750 0E-02 1.500 0E-03
1.500 0E-02 1.250 0E-03
1.250 0E-02 1000 0E-03
1,000 0E-02 7.500 0E-04
7.500 0E-03
5.000 0E-03 5.000 0E-04
2.500 0E-03 2.500 0E-04
0.000 0E+00 0.000 OE+00

(o) &R AT =K (d) mAR A TR IR 4 8 KPR T =
Bl 5 ARIEENKFEREE

Fig. 5 Contours of horizontal deformation of different retaining walls
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Fig. 7 Contours of vertical settlement of four retaining walls
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