Vol. 40 No. 5
Oct, 2026

540 % 5 5 1
2026 4F 10 A

F= N SR D 5 N

Geotechnical Engineering Technique

SCE S 1007-2993(2026)05-0772-08

B 108 R A Al In 5 AL RS B 3R AR AT B 5T

A K EFEE NTH 3 EH XFER OKREE
(1. NN Sl BER A PR A E], BIAEEI 430074; 2. ILZR KSR EA0 @50, ILAREES  250002)

URZE] JRINAREAT S RERE v s BERRIE, X T InARAR: - . XA}, Hon SRS AT RAFRONITRGS. Jd s B i
AT RIS feAs A o e SR BV I S R B3 7k, BOHIT R Tl 3 2 A8, BF7E 1 AN TR Al )2 80
PR IFE EAS AT B S8 AR AR P B AT AR o IR SRR W PR IFL S TGS A T A 2 o B SR 5 A P B R, B N TR LR
M1 8%, A AR TR A BRORECRE T1, fo0m 1] 18 70%; B3N RS i R EE T 1) T sl L LR ARMIbRAE ) B R T T
JEHES: X5 HEAR MIZ ZA MR, AT RN A2 082, SR Tievhs M % 190 2 A X, B A T B o RS IR A SR AT, B T
PR IRFE NG s KAk L B R AR BRI A SH WSS AT R TR RS s A AR, PR e S04

(X8R RINFRARAE BSRLEH; AR BRI T 4

[HESES] TU43;U416.1 [ Z#Ek#RIZEE] A doi: 10.20265/j.cnki.issn.1007-2993.2025-0149

Bearing characteristics of reinforced weathered material embankment
with waste tyre grating
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[ Abstract] Waste tyres have high friction resistance and high strength characteristics, and have good application prospects for
reinforced fine-grained soil, weathered material, soft rock and other embankments. To reveal the bearing characteristics of reinforced
embankment with waste tyre grating under vertical load and establish the calculation method of bearing capacity, we designed and car-
ried out the indoor loading test of reinforced embankment, and studied the bearing characteristics and deformation characteristics of re-
inforced embankment with waste tyre grating under different number of reinforcing layers, and the results show that: scrap tyre grating
can effectively improve the structural integrity of the embankment, and reduce the settlement and lateral displacement of the top of the
slope and effectively enhance the ultimate bearing capacity of the embankment, up to 70%; embankment internal stress along the depth
of the direction of gradual attenuation, and the upper layer of grating to bear the stress is obviously greater than the lower layer of grat-
ing; compared with the impact of the number of layers of grating, it can be seen that the more the number of reinforcing layers, the
more obvious the effect of the tyre grating mesh pads, the phenomenon of stress concentration weakened. According to the analysis of
the test results, the ultimate bearing capacity calculation formula and parameters of the waste tyre grating reinforced weathering materi-
al roadbed are determined, and the study results can provide theoretical support for the application of waste tyre grating engineering.
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Fig. 1 Particle gradation curve of weathered sand
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Tab.1 Tensile force-strain values of tire strips

I A /% 2 5 10 15 20

Fifd S1/kN 25 53 10.9 16.7 21.5

(2)JEIH%E iks MastaIE X

Shy i o AR RS G, o B 1)) 5 O 1 S 1 B
7 0.08 m, MIFLER S 0.22 m=0.22 m, 1 & T4
JE AR R 0.8, 1.1, 1.4 m, 55 25 JARE L
B 2,

(b) 2 (c) F=J2Hib

2 AR~ E

Fig.2 Dimension drawing of tire geogrid

(a) 2t

1.2 XISHEA L3t
12,1 RE%EE

RARUELESZ Ty 2 B A A 1) 25 T8 LA 2
FT SR T TR AR A5, A o TR ELAT 2 A
FERRETERIAR, AR 4 B S TLMIARMRILL 1 2 5, #0575 5]
IRIGARE I SF R 200 em(45) %100 em (5 )* 120 cm
(F5) o BT SR HARASIE, 1ETH R = i 9 T B 3,
BRSSPy I L 8] 3. 3 5 R AR 3l 38 4 30 emx
30 em M TE NI AR AR A T hn 2k, Fe K 1) (88 Al



774 =

2026 4F55 5 4

5 100 mm, F A4 J) 500 kN,

B3 EESYE
Fig.3 Physical diagram of the model

AR o 5 o A O R SRS WU T4 R 52 i i
HATY A AR IR, 5 MR RO DRI B4R fif Ak
IESE NP Ny e B2 PR A K i
UARICIEEAL; Fm, EREUI AL B F & —
JEHA, MRAETEEA ], ] 3 ~ 6 MR HEAT IR E
122 R

BE T T R A R T xR DR, Ay ] AR U T
VEgE, BRI TR A 172 SRR, JLMTAR (L LE
N5, H, BOE BRI LTRSS O B R
80 cm, HIFEVRE N 40 cm. BEIE T FE 80 cm, Ik L
1:1.5,

HESENBETT 3 SRR IH S8 IRAR AN, HHL i o7 B I g
SR TR 435100 20, 40, 60 cm, FEHRARR R~ K Wi
JUPFATE LA 4.

TR SEORL R FH KA RD , 2 il %) 8 52 B D=0.7
I ZIEFAALED o

1-1 1-2 1
- - -
(=]
N 2-1 2-2 2-3
3 - [ [~ S
(=]
N 1 32 33
§ 8_ - [ [ S
4-1 4-7 4-3 20
E - [ [ [PRELN
25 25 I
(=]
<t
- 200 |
I N >
PN mm

4 BRIRERE RS R ST R E
Fig. 4 Design drawing of embankment model dimensions
and monitoring component layout

1.2.3  REGWEI %

Sy Wi SR TR e o 2t R P R N - R )
B IL AR, B R i e m AT, W S
iR o

(b) ZhiRET

5 Xz
Fig.5 Test process

(a) HE S 1 (c) ik

(D EHII57 4 24010, 45 J2 10 B SR T R 5
533124 10, 30, 50, 70 em, BREAHR 3 32, Mt 12 32,
B AR A 0 ~ 1000 kPa, 6 B iR 2% h<
0.01 F-S.

(2)FR ML T A1 B T3 10, BE 25 3 105301
VAL, 121 3/AL(L AR E) . KA I
4 0 ~50 mm,

1.2.4 5 T4

R T TS G i s Al PR 28k ) K+ )
AR, R A gom ek, 7 d8iee Tl 8 ~ 12 4%,
FREARIE N RIS T AL ANER 2 Fis.

R2 BEHFGTHKRBIR

Tab.2 Test conditions under static loading
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Fig. 6 Vertical load—settlement curves of embankment with
different reinforcement layers
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settlement value under various reinforcement conditions

RSB /% XU

g WERARE 1 /kPa ((PoPy)IPX100%) i

JCImfP, 350 0 8.159
— 2P, 450 28.57 11.256
R P, 550 57.14 15.856
=P, 600 71.43 14.084

D S 7R 52 7R 3R A% 138 AT RIS ) i 251
G PN B AR Y N T, A A KU AR D UL 7 AR
o] T A SN SRS T IEEE L, h A
3 R BELBRASORE, B 28 P38, K A R A IR
TE S A RLX, A 7(a) Fos . T4 BCE K H

FeRaAR ML, anlel 7(b) B, i R RA RS T
SHREE e S TR AR AR, DT 7 A 1 P S ) A LB 2k
IO, R B S L 6t pi) iy A8 A A A Y B B0 ) 5,
SRR T 2 T i, B T A O AR A B
{6, ANTTTFAEARG 1 S 3 Y S B S70 7T, A 80 ] 1 2
T ) ERAR R, 25 P TR e

(AT AIAR s B

W) _ﬂﬂﬂﬁi‘ﬁﬁi s

Q</

(b) MM B SR 7R T 1
7 BREBIAREE
Fig. 7 Schematic diagram of embankment failure
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different reinforcement layers
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Fig. 9 Bearing mechanism diagram of waste tire
geogrid—soil interface
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Fig. 10 Relationship between internal earth pressure of
embankment and load level
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Fig. 12 Variation law of internal earth pressure in
embankment along depth
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Fig. 13 Distribution law of internal stress in embankment
at the same height under the same load level
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Tab. 4 Calculation parameters for bearing capacity
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