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Abstract

The ecological restoration and greening of exposed coal gangue following expressway slope exca-
vation in the mountainous region is a severe problem for mountain traffic construction and mainte-
nance. This study considered the nature of coal gangue, regional climate, and vegetation character-
istics, utilizing matrix improvement and artificial planting techniques such as spray modification,
cover closure, and planting. These measures reduced construction costs and significantly enhanced
the ecological restoration level of coal gangue slopes in mountainous areas while improving the
survival rate of green vegetation. This study used spraying to modify the surface coal gangue soil
layer using microbial bacteria-containing water-retaining agents. Subsequently, cement-mixed soil
was used to cover the coal gangue before greening was achieved through artificial planting and con-
struction. This study can enhance green ecological construction standards for mountain transport
infrastructure while providing valuable insights for related projects.
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Figure 1. On-site photo of the coal gangue slopes on both sides of the Lu’an Expressway before treatment
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Figure 2. Partial photos of the slopes on both sides of the road cutting of the Lu’an Expressway No. 3 beam yard:
(a) filter corrosion, (b) wire mesh corrosion (c) anchor rod corrosion, (d) coal gangue after immersion in water
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Table 1. Chemical composition test results of coal gangue on the slope
= 1 R AL ER SRS R

R H Je 46 3
KA B Koy % e e i K i LR B e
% He/g nglg ng/lg  ma/kg  mgkg  pg/g % nglg ugl/g
K21 + 550 3.61 151 0.19 11.7 11.8 0157 877 9.65 61.6 476
K21 + 560 3.51 154 0.25 12.5 117 0.050 886 1040 983 3378
YK21 + 470 4.09 183 0.56 12.1 6.76  0.049 1321 1200 1083 3980

K21 + 540 H—2% 7.09 197 0.23 13.6 9.42 0.259 63.9 7.57 34.7 326
K21 + 540 5 2% 4.44 240 0.21 16.7 471 0.064 95.9 10.46 62.3 391
YK21+500 52  3.78 220 0.19 10.1 3.76 0.0067 962 8.80 55.7 383
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Table 2. Artificial plant ratio table
2. AIEEEYRtER

EAREHE T R BRI FRIBEHE T ER07]
MR 30% HF R 8%
TE 6% T B 8%
HES 12% e 30%
K AR RR T 12% B = 8%
TEA 20% HIEM 23%
GRS 20% L 23%

3.2. XHEdiE

FERERT A iR & S A T BRI ORKR, IOAE Y T 770 T DA AT R O 5, BRI <
JEREE, REETARAEEE SR TR SR, A IMARUEY R RS, TR B
(6] FE 5% 10 cm JEEERIKVEIR & o0 RB IR BEAT S5 AR EE . BB BRANTT

S G E DB B R B ST ), A2 LE IR AT IR &, RS 51 L A R A
PR, TERUKURNG 2 E R . R AR A PO AR (AR A, AR B O 20 . IR
JEH, IR DR S R A SR N Y 5

& ORAKGH AR LR AR AR, IMAEE TR, S5, REMAEENGER, RAER
AR VKA KT, DI PEDZSIZF A 2 mol/L AN RN TR HAIEE, I I8 & 7 4 ik
fs BREREE, fE/KIE 40CTRAHE, FIAE RSB, HEKRN 2h; fa DU, R B AEOT
BRAE 60°C TR, A iEmT i, RIS R R 1) ML IR - A R T A T A £ /KT DRVKFIBR I 2
%4k, AT S PR o I A M TR

RIZGEM: A EV RGN RGBT IR &, SR IURSHN T A R, ERHRRE
BERT AT 51 R . ARBEE AR I 7 0 R 13 3 B

(a) FEEATIA

DOI: 10.12677/aep.2024.145142 1115 IR AT


https://doi.org/10.12677/aep.2024.145142

HoRie 4%

(c) W
Figure 3. Photo of the on-site construction of ecological restoration of coal gangue slope
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Figure 4. Schematic diagram of cement soil sealing + vegetation substrate greening
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Figure 5. On-site photo of the slope after cement-soil sealing treatment
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Figure 6. On-site photo of the slope after ecological restoration and greening for half a year
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