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Ultimate bearing capacity of geogrid-reinforced sand composite
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Abstract: The differential settlement generated between the bridge deck and the approaching road willn be eliminated and
bridge jump will also be prevented if geosynthetic-reinforced soil abutment is employed. To calculate its safety redundancy in
the design, the ultimate bearing capacity of the geosynthetic-reinforced soil composite needs to be computed. Firstly, the model
for calculating the ultimate bearing capacity of the geosynthetic-reinforced soil mass proposed by Wu and Pham is analyzed,
and whether this model has the capability to predict the ultimate bearing capacity of geosynthetic-reinforced fine grained soil is
questioned. To verify this problem, five geogrid-reinforced sand model tests and one unreinforced soil model test are then
conducted under plain strain condition. The effects of reinforcement spacing and strength on the ultimate bearing capacity of
the geosynthetic-reinforced soil are considered in the model tests. A comparison is made between the test results and those
calculated using the model proposed by Wu and Pham. It is found out that the model proposed by Wu and Pham underestimates
the ultimate bearing capacity of the geogrid-reinforced sand. Finally, a new analytical model is put forward based on the failure
criterion of Mohr-Coulomb and the assumption of Rankine failure surface. The results calculated using the proposed model are
coincident well with those obtained from the model tests.

Key words: geosynthetic; geosynthetic-reinforced soil abutment; Mohr-Coulomb criterion; ultimate bearing capacity; plain strain

AR SRR R A I
A RO/ 5 i i 2 1) £ 22 SRR

5]
ST, E LA ARG 4 £ DL HE 8

it

TSR E R B, WAL

M T8 PURTEREIE R0 R AR T /B R
PR, LS P MR A @ g 1
DA MRS, 2R A NI PR IR GRSk S0 |
PR, LK BRI o R A R . XA 5
MRS BRI 2 Al P AR 2 e R, JE R “ MRk igb 4
WBEVRA, Rl X, KAELR I &

A8 SRR A % Sy e BN 9 = 2 A A& H 1 L
AT BN/ T 200 kP!, AH i L AR B A R I 2 A

EEWE : R E K E R T RI—BUR ) E PR O3 A 7 5
LI (2016YFE0105800); EZK HARIFHEIH (41772284)

WEs EEA: 2019 - 04 - 28
*EIAEH (E-mail: 92chengliang@tongji.edu.cn)



222 H O+ T OB % M

2019 4F

TUARFERRAE BT P 7R BT A Rl A, PR A s 0
I B A AR IR AR BRE AT 0. O TN
RSP S E R S SR B0 1V i s A (A VSR B 323 e
B, Elton 250t B A £ T 239 i £ 34T 7 M)
ARG, 25 8 1 05 [ R R A 4 8 P2 0 s
LM PR ARERAE SR . Adams ST TN T
Ui EA s, e T A g LR G
PR PERE I . Wu S5 S T AR B A 45 1
T ARG, N T R SR I 6 A
TR P AR R R A RS A PV 2 T W 250 7 T 2
(260 O L T - B A AT T i ik,
Ny - 2 T SRS e
EAZ R 26 B RE S MIN 9 T (AR SR AR TR
R G AR TR, AR D3RR}, o K4
RORIAR KT 10 mm, 3 5 FE D+ B0 AR HAF 0N
SEORHN I -+ 2 A R AR PR AR B

1 [ElRAR S
Wu SUHR U T — AU EE R A K
A L5 A IR R AE ) o,

S,
o, = {03 + 0.7[6dmax]§—f}1<p +2eK, - (D)

v

b o, WANEBEE (kPa); S, AMIEEE (m);
Ao NIEETRBRRIAR (mDs T R b4 5 PR iz il
JE (KN/mD; K, NBIH#Eh H 5 /1 R K~tan’(45° +
0 /2), Hr o NIHANEES ) c NIELFERN
(kPa). 2 (1) FAHFKEK 0.7 )T /5 K5 WA BT
PI4T35 B R &
SR A I A R P o (B P A e ik 2 0.7 0% B HE S
Hn e B SUR T PERGE S, JUHOE S IREON 1 1
INE 10 o G FR AN A E 3R L, TRD i) A
KAEFRRARE R /N 5 mm, KA RTRES AL )
FAEIAAE R, TR AS n 535 - 52 AR 10 B PR 7 8 e
730 BRI BESHEA (1) 2 753E Tl 5000 5 40 8t
RL A FI R R AR B RE

2 REAIG
2.1 RIEHLR

IR H B W 0P i R AR R A, RS A
600 mmX285 mmX 1000 mm (KX % X &), Wik 1
B o AEREBLFE I 5 P35 R FH 22 2% W A D gk A T
I, DLBR SR A fnr 4R A T AR B 7 ) B AR
T o LERLEY BN 53 ) 8 B — A IR A58 B 757
FIFE T, R E N 30 kPao 1A fard U T 7 T
At BRI AR EERH S0 6 25 R, TEAR Y

FENAT B VY 3 MR, IR T S A A e fi i |
B E N, AR R AT AR AR
BRSO 10 ZHATHES, /2R 100 mm, Hidk
ITor R IR SE, R FHARAR o S 4 i 1 5 2 = (1 AR G
ELEIRE] 75%

B X REREE
Fig. 1 Schematic graph of test apparatus
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Fig. 2 Grain-size distribution curves of sand
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Table 1 Test plans
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Fig. 3 Comparison between test and calculated results using Eq.(1)
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Fig. 4 Stress analysis of an element of reinforced soil
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Fig. 5 Assumed distribution of increased shear stress along failure
surface
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Fig. 6 Comparison between test and calculated results using
proposed model
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