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Abstract: [ Objective | The soil water evaporation characteristics of soil cracks after different backfilling
techniques was analyzed in order to provide scientific basis for the effective control of soil cracks in the dump
hence promote ecological environment restoration and land reclamation. [ Methods ] The soil was collected
from the surface of the west dump of Haizhou open-pit mine and the soil cracks were simulated by backfilling
treatment and analyzed by the simulated evaporation test in the laboratory. [ Results] The daily evaporation
of cracks showed an obvious three-stage evaporation rule, and different backfilling treatments had little effect
on the daily evaporation of cracks. With the increase of crack width, the cumulative evaporation of cracks

increased and backfill treatment effectively reduced the cumulative evaporation of cracks. The cumulative
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evaporation of cracks with a backfilling ratio of 1 ¢ 1 (treatment 1) was the minimum value under the same
group of cracks backfilling. The appearance of cracks would lead to the reduction of soil moisture content,
but backfill treatment could improve the moisture content of cracks, and the water content of backfilling
ratio of 1 ¢+ 1 (treatment 1) was the highest value of the three groups of cracks, with an average value of
29.74%. The increase of crack width also had an impact on the evaporative water-loss ratio and the backfill
treatment could reduce the evaporative water-loss ratio. The backfill ratio of 1 : 1 (treatment 1) had the best
performance in reducing the evaporative water-loss ratio. [ Conclusion] The existence of cracks has an effect
on the daily evaporation, cumulative evaporation, water content, and evaporation water loss ratio of cracks,

and the 1 : 1 backfill ratio (treatment 1) has the best performance in the study of water evaporation of soil

cracks in the dump.
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Fig.1 Equipment of indoor simulated evaporation test

1.2.4 RXBEFREALEKR WAKT 202347 H 1 HIF
G MR IS Bt A E N 1,35 g/em’, AR AE 28 2
(DB EFEFEIR S em Sy 1 ZIHA RN, 3 5%
ZPEHITE 50 Z W . 78 LA b i R Y A B 40 3
4, AR EN R ENES SR L, -2
g i B A, A 48 b, R AE S AR TR B L
BB 248, DR UERC ALY ik e %, H L4k o)
k3 JZ AT ML, L) R XU A FAS 5] R} 4%
WO A B KT 4 1 kg A 1 17, AKFEFREFF 50 g 4
LT AER 05 om VR BE S5 1Y M LY T, £ oK
125 g H 1 EHR 5—15 cm R 245 /9 MY R, &
SrFRIAM 125 g B 1 31EN 1520 em BB ZL5E
(%) (el SEL ) o, 4% BR LU 8] [l A R FH o 4% 50 1 I
1, WAEFT X 15 & 2 AR A f

BA Y50 B 3 F el Ly o, #e BEO 30 1 11 1) 48 %5
H 1.35 g/cem’ FEAT AR FIE (R 1),

m

QY

Ty
:—EQEF':,O NEERFE(g/ecm®) s m HEEFRE(; V
R B (em?®) .

k1 HEDEYRAS
Table 1 Material amount of crack backfill
PBER S0 RF+, FEGFHE/ (g kgD
c kg bR kbER2  KbHE3
0—5 KRR F 1 50 150 250
5—15 EAE 1 125 375 625
15—20 @ FRIAR 1 125 375 625

W AbEE 1.2.3 AR EHEESHIHEY HH BN 11,1 3,15,



%013

SEY R S N N B 5 N O o e o7 U £ A 9P e 193

X 26 ok AN [ (013 Jy 2 Ak A 4 (A 24 4 A AR 0 47
K I HE 13 3800 &K . fF K B0 4 A
JE S CE 24 hoff A T A RRE AR A, RS
(7K 3 78 A FEAE R P PR B s R AT UL, 4 - Al s & T
=N,

F 202347 A5 HE9H 3 HWME, IR LKW
60 d. % KR LLic sf 1Al i 5 o, I i A 28 R
L IR AN IR T R AT I SR .

1.2.5 #%#HBAE R Excel 2016 45 544 % F 4 ik
T35 # L 3 HRD [ e A

0251

0.20

0.10 F)

2 g5 aPr

2.1 AREEERARGETHIGLHRENBELE

eI R O IR ORI 75 EE 45 SRR PR 5T 4% 1R # IR
RO T . &ad 60 d 1% N 78 A B i0 sk 19 LA
AR LA 2 Bros . K 2 Prekfaden]
LA 3], fE AR AR BT 3 Fhvi 2R AR 1 H 2% A AR AR
M GE 015 CK X IR ZH BEA — 2 (H AR T CK X
MR, 3 Ff 2R 4 B B 1) 72 A R 2 L % A Sl I 1] B i
FAE—E 25,

--—AbE1 — Ab#2 — —Ab B3

H#E K &/kg

0.05 |

Y

0.25 ¢
Al

A :
1A /5

H#& R &/kg

\ A

WV VYW

1 3 5 7 9 11 13 15 17 19 21 23 25 27 29 31 33 35 37 39 41 43 45 47 49 51 53 55 57 59

IS [8)/d

-- -4l -2 — —4E3

el

Y
Iaas

\

)

H#E R E/kg

oA

g
A
“\!
i\

v
0.05

1 3 5 7 9 11 13 15 17 19 21 23 25 27 29 31 33 35 37 39 41 43 45 47 49 51 53 55 57 59

I [8]/d

s
—CK e CKy, -——

i [E]/d

B2 AEERAETIARENBEKE

Fig.2 Daily evaporation of three group cracks under varying backfill treatments
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Fig.3 Cumulative evaporation of three group cracks under different backfill treatment
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under different backfill treatment
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cracks under different backfill treatmens
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