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Damage Conditions and Assessment for Cut Slope Structures
due to Acid Rock Drainage

1

o] 9+ %' Lee, Gyoo Ho 2 A £ Kim, Jae Gon

b Ab 57 Park, Sam-Gyu o] A ' Lee, Jin-Soo

A A ul® Chon, Chul-Min 71 & &° Kim, Tack Hyun
Abstract

The aim of this study was to investigate damage conditions of cut slope structures due to acid rock drainage (ARD)
and to assess the acid production potential of various rocks. Acid rock drainage is produced by the oxidation of sulfide
minerals contained in coal mine zone and mineralization belt of Pyeongan supergroup and Ogcheon group, pyrite-bearing
andesite, and Tertiary acid sulfate soils in Korea. Most of cut slopes producing ARD have been treated with shotcrete
to reduce ARD. According to the field observations, ARD had an adverse effect on slope structures. The corrosion
of shotcrete, anchors and rock bolts and the bad germination and growth diseases of covering plants due to ARD were
observed in the field. The concentration of heavy metals and pH of ARD from cut slope exceeded the environmental
standard, indicating a high potential of environmental pollution of surrounding soil, surface water and groundwater by
the ARD. According to acid base accounting (ABA) of the studied samples, hydrothermally altered volcanic rocks, tuffs,
coaly shales, tailings of metallic mine had a relatively high potential of acid production but gneiss and granite had
no or less acid production potential. It is expected that the number of cut slopes will increase hereafter considering
the present construction trend. In order to reduce the adverse effect of ARD in construction sites, we need to secure

the data base for potential ARD producing area and to develop the ARD reduction technologies suitable.
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FeS, + 3.50, + H,0 — FeSO,; + SO + 2H
2FeSO4 + 0.50; + SO + 2H™ — FexSO4); + H0
FeS, + FexSO4); — 3FeSO4 + 28°

28° + 30, + 2H,0 — 2S04 + 4H'

Fe" + 3H,O = Fe(OH); + 3H"

FeS, + 3.50, + 4H,0 — Fe(OH); + 2S0,” + SH'
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Ao] A AN A0 WA
Aatat Apguiee) Wil net SeHE 217)
HA B2 AH5t] ARD B 7PsAS 4
(acid base accounting, ABA)Ho| oJsl % 7}04!:]{0]ﬂL
& £ 2005). APAIEE 7= 1) AR AYS(acid production
potential, AP), 2) AF&3l5(neutralization potential, NP)
& e T, F e AolQl 3) AP S (net acid
production potential, NAP)-S &} 4 LHNAP = AP - NP),
4) % 7re] HI(NP/AP ratio)2 AABHO 24 o] F0jzt}

1o

e 805 oH EC F- o NOs~ S04 Ca K Mg Na
() (us/cm} (mg/ 2)
SR 15.8 2.83 1618.0 0.802 4.674 3.298  947.26 70.8 2.15 29.20 4.34
CHG 19.1 3.12 2640.0 5.820 12.160 0 2752.88 175.0 18.70  140.00 39.20
YS 10.2 3.21 2040.0 17.268 7.888 2.636 1611.83 129.0 6.92 53.60 12.40
HK 24.7 3.68 161.5 0.093 2.521 2.416 67.46 2.06 0.47 3.7 2.89
KB 24.7 3.73 593.0 1.010 7.948 0.687  384.22 38.7 3.46 20.10 6.84
W 245 6.68 699.0 0.189 2.823 0 133.30 12.7 3.89 33.00 6.45
Std.” 5.8-85 250
A2 Si Al Ba Co Cu Fe Mn Ni Pb Zn
(mg/ £) (ng/ ¢)
SR 26.10 741.0 4.14 567.0 489.00 5710.0 2970.0 1550.0 115.00 1270.0
CHG 4410 0 0 320.0 10.50 26500.0 7550.0 1260.0 40.80 3450.0
YS 31.50 969.0 141 403.0 35.70 48500.0 26200.0 110.0 74.50 1150.0
HK 7.04 1110.0 10.1 35.7 16.20 671.0 36.2 93.3 5.58 30.5
KB 21.40 1620.0 25.0 235.0 66.50 373.0 1310.0 688.0 44.80 956.0
W 9.14 4.9 32.0 2.8 2.03 425.0 1450.0 4.6 7.45 7.6
Std.* 300 300 300 100 1500
*Std. : XI5teo| MEESL O|A £ET|E(EER, 2003)
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(Sobek et al. 1978). 5) AP =K(net acid generation,
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Wz o] AjH oz 7] wiol wh-go] o W
2 2 Qi) YS A|BE APY} 18342 [ A& & e

e= A= ) B A AP NP NAP NP/AP NAG oraf
(%) (%) (kg CaCOy/t) (kg Hz804/1)
KB 889 1664 27755 2.3 57325 0.02 104.891 Hojer
KR 1127 21.08 35177 8625 26552 0.5 3.348 |
(NAP|>100) YH 6.80 1273 21231 -885 22116  —0.04 107.839 Moyt
Ys 588 10.99  183.38 6.4 18978  —0.03 142.139 spert
YW 3.3 6.03 10066  —48 10546  —0.05 62.003 ErEAY
YJ 4.70 880 14679 621 84.69 0.42 75.550 EET
DK 173 3.24 54.10 25 51.60 0.05 25.615 Hojer
HB 1.73 3.23 53.89 13.8 40.09 0.26 19.467 Huet
BK 1.33 2.49 41.62 9.2 32.42 0.22 13.671 sizpet
CH 1.32 247 #1.20 10.9 30.30 0.2 12.370 olet
CH4 0.42 0.78 1205 1195 2490  —-0.92 3.359 olet
(1002"\"AP20) HK 0.71 1.33 22.27 16 2387 007 10.686 sony
KK 0.50 0.94 15.69 7.2 2289 046 16.844 zeks
YA 0.09 0.16 269  -1485 1754  —553 1.893 zerz
CH3 1.36 254 42.45 29.8 12.65 0.70 10.004 ojgt
DE 0.8 0.52 8.66 3.45 5.21 0.40 1.068 z|
CHG 0.03 0.05 0.82 1.7 2.5 ~2.08 0.000 S3igf
8 0.06 0.11 1.87 0.4 1.47 0.21 0.000 A
BS 0.90 1,68 28.06 33.4 “5.34 119 4.000 vy
SR 0.07 0.13 292 1115 -8.93 5.0 0.000 siztet
(NA|:3|<0) cp 0.00 0.00 0.03 9.15 —912  312.97 0.000 siztet
KP 0.31 0.57 9.54 268 1726 281 0.000 mopet
W 0.08 0.14 2.38 24.1 2172 10.14 0.000 #Hojot
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