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Design Optimization of Earth Retaining Walls Using the Taguchi Method

Moon, Sungwoo' + Kim, Sungbu®
"Department of Civil and Environmental Engineering, Pusan National University

Abstract : Temporary structures provide the accessible working area when building a permanent building structure
in the construction operation, Executed in a natural environment, the temporary structure is prone to the external
influence factors of underground water, soil conditions, etc. These factors should be carefully considered in
designing the temporary structure. The objective of this study is to apply the external influence factors in designing
a more reliable earth retaining wall, The research methodology is based on the Taguchi method that has been
studied to improve product quality in the industry, An orthogonal array was developed to analyze the interaction
between the external influence factors and the internal influence factors, A sample case study demonstrated
that the Taguchi method can be used in planning a more reliable temporary structure for earth retaining walls,
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Table 1: External factors in designing earth retaining walls

External factors Description Remarks

Level of Underground water gives pressure on the inner
underground | part of earth retaining walls. The pressure varies Used
water according to the level of underground water.
Amount of The pressure gets higher on the inner part Not
underground | of earth retaining walls as the quantity of used
water underground water increases.

Characteristics
of excavated
soils

The characteristics of underground soil should Not
be evaluated to prevent sliding of cut slope. used

The type of eath retaining walls should be

f ) o
Shape of ground designed considerting the shape of ground Not
surfaces used
surface.
Soil fluidity Soild fluidity affects the variation of earth

(Slope pressure on the inner part of earth retaining Used
movement) | walls.

The difference in ground heights should be

D|fferenc§ n considered in selecting the type of earth Not
ground heights . used
retaining walls.
Ground resistance affects the embeded depth
Ground ) ) oo Not
) of H—piles and anchors in designing earth
resistance . used
retaining walls.
D\stance. to The ground disturbance badly affects
neighboring . o ) Not
. surrounding building structures during
building . used
excavation.
structures
Depth of
foundations | The depth of building foundataion affects the Not
for neighboring | embeded depth of H—piles and anchors in
o T . used
building designing earth retaining walls.
structures
Type of
foundations | The type of building foundataion affects the Not
for neighboring | embeded depth of H—piles and anchors in
o L . used
building designing earth retaining walls.
structures
Underground | Underground facility should be evaluatged in Not
utility selecting the type of earth retaining walls. used
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Table 2. Description of design parameters

RIS Description
parameter
Type of earth | Determin the type of earth retaining walls considering

retaining walls | the characteristics of gournd soils

Depth of earth | Hold the temporary structure of H—piles considering
anchors the horizontal earth pressures

Hold to the ground for the temporary structure of
H—piles, sheet piles, etc. to resist to the horizontal
earth pressures

Depth of pile
embed—ments

Transfer the resistance force of earth anchors to

Type of wales H—piles, sheet piles, etc.
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Table 3. Orthogonal table for external factors and design
parameters
Outer array
Underground water level (External factors)
Soil fluidity (Slope movement) 1]1]2]2
11212
Inner array
Test (Design parameters) Response ¥ SNL
NO. [ rypeofeath | Depthof | Depthofpie | Typeof
retaining walls | earth ankors| embed- ments|  wales
1 1 1 1 1 3|3|61]4]| 400 | 11.07
2 1 2 2 2 | 4157|4500 | 1334
3 1 3 3 3 |8]5]4|5 ]| 550 | 14.03
4 2 1 2 3 |416]4|8]| 550 | 13.76
5 2 2 3 1 6|6|5| 8| 625 | 1556
6 2 3 1 2 |6]7|7|8] 7.00 | 16.77
7 3 1 3 2 | 7175|9700 | 16.33
8 3 2 1 3 |6[8|5|7]| 650 | 15.86
9 3 3 2 1 6|6|5] 4| 525 | 14.08
Re— Scale values for evaluating the design goal of ‘stability’ :
marks Very low: 1~2; Low: 3~4; Moderate: 5~6; High: 7~8;
Very high: 9~10
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