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Numerical simulation of grillage flexible supporting structure
with prestressed anchors for an excavation
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Abstract: Grillage flexible supporting structure with prestressed anchors is commonly adopted in the projects of deep
excavation, but there is no report for its numerical simulation analysis till today. Based on an engineering example, by using the
FEM software ADINA and choosing reasonable constitutive models, the numerical simulation for grillage flexible supporting
structure with prestressed anchors for an excavation is performed. The results show that the final maximum horizontal
displacement appears at the top of excavation, and the prestress values as well as the action positions of the prestressed anchors
have significant influences on the horizontal displacement of wall facing. With the increase of excavation depth, the ground
surface settlement and the bottom uplift of excavation increase at the same time. The axial forces of anchors increase with the
increase of excavation depth, which are on curve distribution along the length direction. The connection line of the points of the
maximum axial forces is similar to the slipping surface curve of excavation, and the maximum values of the axial forces of
anchors appear bow-shaped distribution along the direction of excavation depth. The numerical simulation shows that the
grillage flexible supporting structure with prestressed anchors has obvious effect on the deformation control for deep excavation,
and it is worthy of further promotion and application.
Key words: geotechnical engineering; deep excavation; grillage with prestressed anchors; flexible supporting structure;

displacement and internal force; numerical simulation
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Table 1 Physico-mechanical properties of soils
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Fig. 3 Schematic diagram of arrangement of anchors and grillage
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Fig. 4 Whole displacement field after the 6th excavation step
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Fig. 7 Curves of horizontal displacements of excavation under

different application positions of prestresses
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Fig. 8 Distribution of ground settlement of excavation

(3) FEHUHURFE R

BE LT L ARITTZ, THZm 5 k=R bt
W7 RS, RREDUR B AR B AR, 51 IR
JRIBIIBEL, B 9 N & IR BRSO URRE R 7 A Hh
Zel&l . AL 9 T RT AN I i BERE LT 2 IR P 15
MK, AEFEDUTER LRI, JUR BB 5],
AR, MZH . BETHZR RN, JURRER
WAR K, Ty HAFEE AT, B RO, THE
&5 A S AR S 7K 1) 12.87 mm,

BESUBEH B /m
0 2 4 6 8 10 12 14 16

_25 L
—~— BB
g30r = ST
W 35 —— SE3PIIE
B - SBAB T
&—wi::::::::::::::::.+%ﬁm%

—— BB FH

B 9 EyTRYLREE th k(B
Fig. 9 Curves of bottom uplift of excavation
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