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Laboratory tests on compression characteristics of soil polluted by acid and alkali

ZHU Chun-peng, LIU Han-long, ZHANG Xiao-lu

(Key Laboratory for Geotechnical Engineering of the Ministry of Water Resources, Institute of Geotechnical Engineering,
Hohai University, Nanjing 210098, China)
Abstract: With the process of accelerative industrialization in China, the polluted foundation soil by industrial organizations
had become serious environmental geotechnical problems. The properties of foundation soil have been changed by acid and
alkali pollution. Soil specimens polluted by acid and alkali of 4 different concentration were artificially prepared. The
compressible and deformable properties of polluted soil were studied. It was concluded that the rebound index, coefficient of
compressibility and pre-consolidation pressure of polluted soil increased with the increase of the concentration, and the
variation of the compression coefficient of soil polluted by acid was greater than that by alkali. All kinds of factors influencing
the compressibility of polluted soil were analyzed, including grain-size distribution, plasticity index, moisture content and void
ratio. The influence of variation of the compressibility of soil before and after pollution on the evaluation of the polluted
foundation soil was studied.
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Fig. 1 Compression and rebound curves of polluted soils
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Fig. 2 Relationship between void ratio of polluted soils and
concentration of acid and alkali
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Fig. 3 Relationship between coefficient of compressibility of

polluted soils and concentration of acid and alkali
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Fig. 4 Relationship between modulus of compressibility of

polluted soils and concentration of acid and alkali
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Fig. 5 Relationship between rebound index of polluted soils and
concentration of acid and alkali
2.3 TETHBESEHTR
SN 45 5 ) s Fa KRR 21 D sl BT &2 1|
$15 19T s 1 R HCA i 80 A1 FH TR 18 1 i A 8 1) A7 2801 4

FsJyo TERSE R0 R T LA L2 R, ki
) (e fuk i3 2, AR TR A P A BE R I, Mo
T4y 0 [ 5 F A iy, ] 10 445 R e o P AN 2
BESR,  TiURE 1) (R RS E , AR AL B 2 o e
AR, AT DU AE LS5 R i 2 i ——_k
2 AL 2 ] DA T8 P IRV T 2218
U0, T LARTIYIEI 45 15 0 p, (HAF AFRZ ki G# )i
MRS o, ) PR 4L, — & b J2at e s it 52
e K GE T pl s 53— L GERER: ) p,, B
P =P+ D, (1)
ARG T A R VR L 2 my (H T AT
S 0 2 VA RS A7/ o £ N5/ U A< O L7t = O w0 M O
VeI U, SRR R . R e A0 U - e iy
WA S5 ) WA 1o mT WL, BT RRBRR B ik, 3t
7300 51 £ s 3 S AW/ 1 o
LR BTSSR LS E RS R
BESR, V2R LI 45 W 3 P R T 00 55, 11 55 1
L ) ()32 e FEE AN O AL SR e 2 i R v = A 11, i
H AL IR A AR R P, e @
B el 73 - (0 Jee K 1 485 o p! RN g5 4 ) p, 40
ks o ARG I o0 A R ORI 1, A R
B YA de K 45 1 7 pl (KB /INR 2D, BT 208 o BRI,
pl=0,, o, W LELEMAEL). d (1D, "]
BN GERERE ) p, B - GHERE ) p, 5 RRBRIR ¥
IR I 6. dPnT WL, BRI M, +
1) 45 K T ) AN /NG, 3 LIRS e LRty G
2 Ak L G5 080N

135
130 —— R
125 —a— BER L
.:Em - —e— KRR L
gus -
w10+
#105 |-
Z
100 -
95 -
90 L
&5 1 1 1 ]
0 5 10 15 20
HeHE 1%

E 6 SREIMEERENSSRRENKR
Fig. 6 Relationship between the structural strength of polluted
soils and concentration of acid and alkali
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Table 1 Pre-consolidation pressure for various polluted soils and undisturbed samples
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Fig. 7 Relationship between clay content of polluted soils and
coeflicient of compressibility
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Fig. 8 Relationship between plasticity index of polluted soils and

coeflicient of compressibility
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Fig. 9 Relationship between granular orientation degree of
polluted soils and coefficient of compressibility
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