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A method for reliability-based multi-objective optimization design of
sliding resistant components in construction waste slope
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Abstract; The quantity and scale of construction waste slopes increase rapidly with the development of urban
construction, causing much concern on the prevention and control of construction waste slopes. The
construction waste slope engineering is affected by artificial layering and the uncertainty of properties of the
layered soil. To handle this problem, a multi-objective optimization design method of sliding resistant
components in construction waste slopes is proposed. With this method, pre-construction of sliding resistant
components at the bottom of the landfill is adopted. Consider the influence of different reinforcement strength
on the estimated failure loss of construction waste slopes, the failure loss, stable security and the construction
cost of construction waste slopes are selected as design objects. Based on the multi-objective optimization
theory, the Pareto front is determined. Through calculating the knee point on this Pareto front, an optimal
design of the sliding resistant components is derived. The method proposed herein is applied in a construction

waste slope in Shenzhen and the result indicates that two groups of the sliding resistant components with 3 m
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and the 5 m are pre-constructed at the front of the slope to reinforce the landfill. With adopting the presented

design, the stability, failure loss and reinforcement cost of the slope can be optimally balanced.

Keywords : construction waste slope; sliding resistant components; reinforcement effectiveness; uncertainty ;

multi-objective optimization
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Fig.1 Schematic diagram of slope stability analysis
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Fig.2 Schematic diagram of sliding resistant components '*’
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Fig.3 Multi-objective optimization design flowchart of

sliding resistant components for construction

sediment slope reinforcement'""’
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Fig.4 Calculation model of a construction sediment slope in Shenzhen
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N F®TJ) ¢ /kPa HEEHE @/ (°) HE 9/ (kgom )
b 1|
FEAR n Yl p Wi o AR FEAH A YfH u PRiEEE o M AR ¥ifE
EH A+ 30 15.5 4.2 X EOE 2 30 10.2 3.1 X HOE 2 17
4 AL TE B R 20 28.2 2.8 X HCIE 7 20 25.1 4.5 POR QIS 20

ok KA AE B A R A - 40.3 - - - 35.7 - - 22




55 W

Hh ) 5 K 5 B R S 4R - 93 -

3.2 Z Attt

MRAEA SCHE 9 2 H bRt it I ik AR, nl it
AT B £ A A R AE BT T O T I A
MR SR AR AR (B 6) , HF X e Be it 07 Rt AT T
WA e . IR ML R AE A T H 4R p, = 0.006 LT 8
A SEE S bR AE B B, =2.5 VA BB i A A
Y i b S RS E TN A IR EOR B A . D

201

o WitK
18 = [70=0.006
l6r ° o RIERI A
14 +
S 2
= 8f O
B | 8
4 ] ,;=0.006
: 0 g /
0 o S 3 &5 g. o.o..o...o.
201 2 3 4 5 6 7 8§ 9 1010
FELYE B R~ L/m
(a) BRI =R
33T o HitA
5.0[ v B=2.5 o °
450 o MREBIA S
40} o ’ s O °
e 35r s T, B=2.5
oz 3.0k o /
ﬁ 28| b e gQ 8
= o0t 8 8 8 o
sl & o 985 80 8§ 8 3
| 8 8 o 8 °
1.0F 8 o °
g ° 8 8 °o g o g
0.5+ o 6 ° 8 o 8
T 2 3 4 5 6 7 8 9 1o
BEL ¥ 48 R~ L/m
(b) ATHEEEFRRR

B 6 ZBMRZTITHENELHFEERMENEEER
Fig. 6 Failure probability and reliability of construction

sediment slope with multi-objective design calculation
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Fig.8 Multi-objective optimization for reliability design
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