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Analysis and calculation method of reliability of anchored retaining wall

TANG Ren-hua, CHEN Chang-fu
(College of Civil Engineering, Hunan University, Changsha 410082, China)

Abstract: A series-parallel model of rib beam-anchor system in reliability analyses of anchored retaining wall is presented. Regarding
the rib beam as a continuous beam and the anchors as an elastic support, introducing a composite stiffness coefficient of anchor and
the soil around anchorage section, the application loads acting on each anchor are obtained by displacement method. Considering the
correlation of performance functions, based on the system reliability theory, a series system of three failure models for single anchor
and a parallel system for multiple anchors are developed, while the calculation method of system reliability for the two systems is
derived. The corresponding program of new method herein is used to compute the reliability in an engineering example. The
calculation results show that the three failure models for single anchor are related and they have different effects on anchor’s
reliability, yet the parallel system failure probability of three anchors is approximately equal to sum of the three single anchor’s
failure probability at the condition of other anchors is not failure.
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Fig.3 Schematic diagram of anchored retaining wall
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Fig4 Mechanic model for support reaction
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Table 1 Design parameters of anchors
BEFT BT NS ABOK HEEBOK MR il

75 /m /1(°) /m /m / mm / mm
3 2.30 30 5 7 32 100
2 5.85 30 4 8 40 100
1 7.85 30 3 7 40 100

S B RZH0N : BT, Bl 9.85 m,

SR LS N M o =45° , L E PR
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Table 2 Failure probabilities of anchor under different conditions

2 j2 j28 P P P )22 Pl Py )z Ph P
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Table 3 Correlation coefficients for anchors under various failure modes
o B4 1 T 2 HF 3
*97/(/2%%[ 0 2 2,3 0 1 1,3 0 2 1,2
a a a’ a a ay a; a ay
Pir 0.284 8 0.467 0 0.684 1 02527 0.595 0 0.6326 0.280 6 0.4157 0.758 2
o 0.757 6 0.8954 0.9622 0.7452 0.949 2 0.957 6 0.730 2 0.8502 0.969 9
Doy 02735 0.458 9 0.679 8 0.2502 0.593 9 0.6317 0.284 8 0.4192 0.759 5
R4 HRIRHT BEERAN KRBT
Table4 Series system of single anchor’s failure probability
fist, a’ ad al a a a? a? a al a?’ a’ at?
1 14x10°  1.4x10%  1.9x10° 0 1.0000  0.6703  0.0355 09952 9.1x10"  1.0000  0.9993 1.000 0
B2 5.9x10" 1.9x10" 87x10"” 0 92x10" 65x10" 13x10" 83x10" 29x10% 55x10" 24x10" 1.5x10°®
B3 3.1x10°  6.1x10°  7.2x10° 0 09999 02306 00767 09910 22x10' 09985 09985  1.0000
RS 1.4x10°  1.9x10*  9.1x10° 0 1.0000  0.6903  0.0927  1.0000 3.3x10'® 1.0000  1.0000  1.0000
6 Qﬂn: i//t\, ZHU Chuan-qu, ZHANG Dao-bing, ZHU Hai-yan.
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