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Numerical simulation on deformation characteristics of geosynthetic-
reinforced soil (GRS) abutments under bridge slab loading

SHEN Pan-pan
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College of Civil Engineering, Tongji Universty, Shanghai 200092, China)

Abstract: This study conducted two-dimensional finite difference numerical analyses using FLAC 2D to investigate the
deformation characteristics of geosynthetic-reinforced soil (GRS) abutments under bridge slab loading in terms of the
lateral facing displacement, the settlement at the top of the abutment, and the volumetric strain of the abutment. The
invesitgated influencing factors included both reinforcement stiffness and spacing. The results show that: (1) the location
of the maximum lateral facing displacement moved upwards due to bridge slab loading applied on the top of the GRS
abutment. (2) Differential settlements happened at the end of the bridge slab and the bridge slab settled more than the
integrated approach way as a consequence of the high concentrated load applied on top of the GRS abutment. (3) Under
bridge slab loading, the GRS abutment had more vertical compression than lateral deflection and the volumetric strain of
the GRS abument was found not to follow the zero volume-change assumption. (4) Increasing reinforcement stiffness or
reducing reinforcement spacing could effectively reduce both the lateral facing displacements and the settlements at the top
of the GRS abutment induced by bridge slab loading, resulting in the volumetric stain of the GRS abutment further away
from the zero volume-change line.
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Fig. 1 Geometries of the numerical model

12 HEERSHIEN,. SBEREIE

SR FH S AR B CASTHO SR A A4 A IR B 2GS 49 o
393 A7 B PO R X SRR 5B AL R
H Cap-Yield (CY) AMJBIRIRML, s LAk 1X
8 KM Sk 456 51 1B 3B KR Mohr-Coulomb (MC)
RRPEERRAER, Ry GEA. Wk, +
IR ob7 N 32 A DR PSSR T C N AL it D E
KH “” SRR Inbl & “HER” SR T
M, R GERI DL R “CRER T SRR T Lk
AARERL, o, “ZR7 ghRe T HEREBGUE T
T Z IR R AL s TR S
TR 22 18] R S A DA Bl 1 A 5 5 ) 5 S 45
G B AL, T “HEZR” 4R 0 R AR

Bt
o




4 W

DLW, MRS far 20N 0 M 6 AR RS AL BUE AT 7T 291

AR TR A BRI A . KA “ SR T
ARV SR 7> Z AAFAE A AR, RN i 44
DXIIFCRI— A4 S 055 A DX AR — ) e T
G A — RIS IR S T RO R AT US|
b TR A IR AR /A S A PR A K1 4
H 7 R o5 MR TR A UL ) 5 X 4 A SRR 2
HUH . 3% 2 25 7 0 I S A4 B AUl i 25 2 RS ET
SRR e S HHUA . 8 3 A T LM (1 46
T PR TCSHUE - 35 4 45 ) T & S S s 2 B E -
x1 HERESY
Table 1 Parameters for the backfill soil of the reinforced zone

using the CY model
ZH L& Bl
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WIS ¢ ©) 38
Sk v ©) 8
FHEIc kPa 0
T+ R — 5.9
MY RIAE SR B — 0.15
ZHEY) B BTV R G or MPa 36.2
BHRBUEEK S MPa 7.0
wEH m — 0.55
S prer kPa 345
TERALL v — 0.2
IR L Re — 0.9
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Table 2 Constitutive models and parameters for different
components used in the numerical model apart
from the backfill soil used in the reinforced zone
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Table 3 Parameters for structural elements used to simulate
the geosynthetic reinforcement
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Table 4 Parameters for interface elements
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Fig. 2 Effects of different influencing factors on the lateral
deformation of GRS abuments block panel
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bridge slab loading
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Fig.4 Effects of different influencing factors on the volumetric
strain of the GRS abutments induced by bridge slab
loading
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