F34EH 11 R | 2 Vol.34 No. 11
20134 11 A Rock and Soil Mechanics Nov. 2013

XEHE: 1000—7598 (2013) 11—3277—07

InEr#t R R S Ha st A R AR B AE ST K M A

BHE LD g 417 gaeg

(1. [FIBFRZE MRS TR, L 200092; 2. [ A RHT TREEWE ALK, L 200092)

BB NN IR BT RIS A e R, A RER R STl kA, R SCRICIR
FERRE, SRARP 7 o0, B 2 SOOI o 3 1 e N AR B, R I AR B T A BROCAR R ik N 3 AT [ B A b
VERAEFRF o 303X 17 S G- IR ] B NN IEAIE T 2 R s o R M MER T B . B, Rz IG5 O Mah A Ra i
WS G (O A KI5 Aok, SHINRD + It = Py RIS HEAT T Bl K42 AT (KBRSl B 5 AT o
JG CREFITIEEE]D BEAEE AT T LRBS, I BIERTT TP K BRI HUES WIS - S /R 4% PERE I S . 45 SRR
PURERIFER A BE D IS 1N s B0 R FE A 280 (R SRR S 5 I AA ek A a0 26, R 4 i - Hp i BB 1)
A LAE, HEEME Wi . Bk, 26T iDL AR i sRpLEIN, HSCRARERIC (AT IBUSRIED X skl
TR

X B W s mdbel SRR ARITIE: Bt RIBEKN

h 4335 0319.56 HERFRIRIE: A

Finite element modeling of reinforced material based on dynamic
relaxation method and its application
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Abstract: To analyze the influence of bending stiffness of reinforcement on the bearing capacity of reinforced soil structures, the
beam element form is applied to modeling for reinforcement. Based on the dynamic relaxation (DR) method, the finite element model
of beam element simulating reinforcement is presented. Firstly, the beam element stiffness matrix is constructed and the solution to
internal force vector is obtained. Then, the fictitious mass density is defined just for numerical purposes and a mass matrix is
established. The beam model is embedded in the existing dynamic relaxation calculation program. To validate the performance and
accuracy of the beam element model , the loading simulation of simple beam is conducted. Subsequently model, the numerical study
for the reinforced sandy ground physical model test is carried out by combining the beam element model and the DR calculation
program (including the sand constitutive and the interface models). The comparison of simulation results between the beam element
model and bar element model are conducted. The influences of tensile stiffness and bending stiffness on the bearing capacities of
reinforced sand foundation are discussed respectively. The simulation results show that the tensile stiffhess has little effect on the bearing
capacity of the reinforced sand foundation. The influence of bending stiffhess on bearing capacity is related to the reinforcement layout;
especially when the shear band occurs in the reinforced sand structures, the impact will increase. Thus, to analyze the reinforced
mechanism of reinforced sand structures, the beam element is recommended (with bending stiffness) in the simulation procedure.

Key words: reinforced sand; reinforced material; dynamic relaxation method; finite element method(FEM); beam element; stiffness
effect
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