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Environmental impact assessment of retaining walls based on life cycle assessment LI Lihua', ZHANG Yizin',TU
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Abstract: Retaining wall is a common structure in the architecture. It is significant to optimize and control the
energy consumption and pollutant emission in the life cycle of retaining wall for developing low-carbon economy and
controlling global warming. In this paper,retaining wall was considered as the evaluation object,and its life cycle was
evaluated. The influence of 3 kinds of retaining wall on environment, the characteristic index, the weighted
comprehensive index and the wall height”’s influence on the index result and the change rate were compared and
analyzed quantitatively and qualitatively. The results showed that the gravity retaining wall had the greatest influence
on the environment, the cantilever retaining wall taked the second place,and the reinforced retaining wall had the least.
The production of raw materials contributed greatly to the weighted comprehensive index of the three kinds of
retaining walls. When the wall height was large than 4 m,the weighted comprehensive index of gravity retaining wall
and cantilever retaining wall was larger than that of reinforced retaining wall,and the selection of reinforced retaining
wall had less negative impact on environment. Through the life cycle assessment of retaining wall, its environment
impact could be quantitatively analyzed,and the best wall height could be chosen, which was helpful to the low-carbon
sustainable development of retaining wall design.
wall height; environmental impact
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Table 1 Inventory analysis of reinforced retaining wall
$% 5 /m /kg TR BE L /m® WA /kg L TAEM/ ke HEM/ke  WEBH/ (e km) Seql /kg B/ (kW + h)
1 6 750 1.30 1 050 6 6.69 206.26 2.22 6.08
2 13 500 1.60 2 100 9 13.39 635.98 2.82 7.18
3 20 250 1.80 3150 15 20.08 1301.73 3.42 8.28
4 27 000 2.10 4 200 18 26.78 2 203.02 4.02 9.38
5 33 750 2.30 5 250 24 33.48 3 340.51 4.62 10.49
6 40 500 2.60 6 300 30 40,17 5 250.01 5.22 11.59
*k2 BBEAHEIBEBERSW
Table 2 Inventory analysis of cantilever retaining wall

1 5 /m W /kg IREE+ /m? W/ kg W E 4/ (¢« km) SEh kg B/ (kW « )

2 13 146.84 0.72 50.26 368.89 2.09 3.15

3 19 708.45 1.12 90.34 837.05 2.60 4.92

4 26 232.73 1.72 167.21 1502.78 3.12 7.57

5 32 836.19 2.55 276.92 2 536.81 3.67 11.25

6 390 430.32 3.49 373.18 3 818.94 4.24 15.38

x3 EAXHEIEBERSMW
Table 3 Inventory analysis of gravity retaining wall

W /m B/ ke L/ m ke A/ (- km) Sl ke 1/ kW « )

2 1 350 1.47 6.05 483.34 2.19 6.48

3 20 500 3.01 6.05 1 257.29 2.82 13.24

4 27 000 4.90 7.90 2 503.96 3.49 2 503.96

5 33 750 8.00 7.90 4 673.37 4.27 4 673.37

6 40 500 10.99 7.90 7 456.49 5.04 7 456.48
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Fig.3 The contribution rate of each listed substance to the
weighted comprehensive index of retaining wall
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Fig.4 Sensitivity analysis of gravity retaining wall
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Fig.5 Sensitivity analysis of cantilever retaining wal
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Fig.6 Sensitivity analysis of reinforced retaining wall
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Fig.9 Contribution ratio of reinforced retaining wall
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Fig.10 Contribution ratio of cantilever retaining wall
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Fig.11 Contribution ratio of gravity retaining wall
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