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Nonlinear analysis of combined actions of anchor rod and earth-retaining pile
wall and its optimum design

LIU An-jun', QIAN Guo-zhen’, GONG Xiao-nan'

(1. College of Civil Engineering and Architecture, Zhejiang University, Hangzhou 310027, China; 2. Hangzhou Tianyuan Architecture

Design and Research Institute, Hangzhou 311201, China)

Abstract: Multinomial fitting equations of experimental p - s curve of soil anchors were obtained with the method of the least

squares, then according to the compatibility of deformation of the crossing point of soil anchors and earth-retaining pile wall,

the nonlinear equations were proposed. Solving the above simultaneous equations, the horizontal displacement of the

earth-retaining pile wall could be obtained. The optimum design of above problem was discussed where the maximum

horizontal displacement of the earth-retaining pile wall was taken as the constraint condition, the interval of the soil anchors as

variables and the minimum stiffness of the earth-retaining pile wall as the target function. In the end, an optimizing example

was given.
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Fig. | Layout of anchor rod in the cross-section of foundation ditch
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Table 1 The relationship of stiffness with pile diameter and concrete grade

P42 d/mm 600 700

KUERE S C25 C30 C35 C25 C30 C35
El/ (kKN *m?®) 151330 162140 170250 280360 300390 315410
FE4E d/mm 750 800

KA C25 C30 C35 C25 C30 C35
El/ (kN * m?) 369460 395850 415650 478280 512450 538070
FEF2 d/mm 850 900

KIERE S C25 C30 C35 C25 C30 C35
El/ (kKN »m?) 609540 653080 685730 766120 820840 861880
BE4E d/mm 950 1000

KT C25 C30 C35 C25 C30 C35
El/ (kN * m?) 951090 1019000 1070000 1167700 1251100 1313600
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Fig. 2 The cross-section of foundation ditch
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Fig. 3 Distribution of soil pressure and water pressure
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Table 2 Comparison between the calculated result and real data

A s :i’xiwéﬁ Ji JTJE:X
EI/ (kKN *m*) 4747473 478280 609540
PE#%/mm 800 850
12 C25 C25
X, /m 4.8 4.8 42
X, /m 2.6 2.6 3.0
X, /m 2.3 2.3 2.5
5, /m 0.025 0.0249 0.0239
$,/m 0.013 0.0131 0.0171
p,/kN 331.2 330.7 321.8
P, kN 252 252.3 279.3
&s, /m 0.050 0.0498 0.0478
&s, /m 0.026 0.0262 0.034
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