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Tab.1 The chemical compositions of kaolin

=%y B A E % R RS/ %
SiO, 44,72 AL Oy 39.48
K;O 0.22 Na, O 0.07
CaO 0.41 Fe, 05 0.29
HoA 14. 81
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Tab. 2 The basic physical properties of kaolin

RINGIE/  RIAAK w3t
W W, /) R W,/ %
ooty e HEWUY WRWLK

2.55 21.71 49.5 20.8 28.7

A2 1 KIMEFRZE/ (10 Sem » s 1)
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Fig. 1 The compaction curve of kaolin
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Fig. 2 The SEM image of kaolin
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Fig. 3 The distribution curves of pore volume and

pore size of kaolin
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Tab.3 The basic properties of cement

BELERT ]/ PUESREE/  BUdriR B/
i kPa kPa

[EES
T min

m” kg™ g AW 3d 28d 3d 28d

A Bk
W% %

0.39 2.2 343 122 356 18.6 46.2 3.9 7.2
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Tab.4 The chemical properties of landfill leachate

e EAEE HUERES
pH 6.1 GB/T 6920—1986
DO &H/(mg+ L™ 3.7 GB/T 7489—1987
N-NO; #&#/(mg+ LD 16.57 HJ/T 346—2007
N-NO; & #/(mg- LD 0. 50 HJ/T 197—2005
N-NH; & /(mg+ L™ 2779.9 HJ 666—2013
P-PO} &&/(mg-L D 21.2 HJ 669—2013
TP & /(mg+ L™ 25.5 HJ 671—2013
BOD; &4 /(mg+ LD 1457.1 HJ 5052009
COD & ht/(mg+ LD 4107 HJ/T 399—2007
TOC &#/(mg+ LY 692.5 HJ 501—2009
SO~ &#/(mg- L1 5.8 GB/T 131961991
Cl”&H&#/(mg+ LD 2022.9 GB/T 11896—1989
Na® &8 /(mg+ L1 1855.6 GB/T 119041989
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Fig. 4 The digital microscopic imaging device
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Fig.5 The curve of hydraulic conductivity in
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penetration test
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Fig. 6 The curve of pressure-void ratio in

consolidation test

e AR — e W R T, b 4R
W) BT Bk R LA W B ALK, 2 O AR A5 A
23 () 2R A Ol 58 . [ 4550 v 7R AR A fr
FESTT B B S AR AR I L FLBR LU A X 3¢
R T I A5 7 28 s g W 4 R, AN (R ) Jo - S
IR B A AR A BRI 0 SR R, 2 ]
SRR B R IR o SO K ORL A W) J5 40 180 R /N ORI
FEAC I [B] B fir 25 ) T IESSEoN B% LRI T
R T S B B0 2B WS Y i A+ rp, £
S AR 32 Bl A5 1) 45 R A2 BRI S ok e
Je o 7K JE R A R YR 245 R AL IS X B AR TR R
— S PRAPE R A B R R A R 2 1 B
RAGT 8 A B4 Tt BT 38 21 4 B AU R o
FERROR. KB A B — 2 LB, 7K Je Bk:
T RE A% ¢ 400 28 25 [A) B 2R 4540 6] — f 8 0 R
IR B 1t 1 2k 2 15 ik L B LE A 4 L B RE
JE B B AR T s O B K U 48 1
AL Bt L 22 B 32 T ek /)

7 R R 8 J) 200 kPa FAR[FIK 6
ik [F] Al g U - aRE Y il ) o F% Bl I E] B 2 it
& TF IR I, 2 AR b ) A2 F% R 0. 52~0. 79
mm, IR 0. 25 min J5 3l 028 B KR T
R, 2 64 min J5 2810 W 45/ T A2, il g
0.25~64 min B4 A7 88 48 {5 7 B AR AL = Y
65.1%6~70.7%. i J& i T g I MR BE ) . — & 4



514 X # ¥ L X

¥ % #

- % 56 %

TR BE ) B2 0 B R A S AR W 2 RIS AR
JEAT B 7K o3 22 fh T T/ 3R 0 HE L B
B ) 0k P Al 1] 128 5 [ 3 RF ) #1939 o 8 2 Ak
Tl SRS B B SR A5 M T ik S AR A A
R RF ] #9728 1 0 A T BT 2 B 4, M il
il 1) (L RS — 5 1 UL 2 358 i ) KT 64
min Jii . LRGSR B HT TR E L A B AL R
PG il i) 37 B A 12 M A E

-0.53 -=-100% 14+
—-95% il 1-+5%7K 18
-1.0 ~-90% iy Ue 1= 4+10% 7K Y
[5h ~T-85%HiIe 1 +15%7K e
E 20}
25t
-3.0r
_35 1 1 1 1
0.1 1 10 100 1000 10000
t/min
B 7 1HJEAH 200 kPa T % i (L # 4 & 4]
Ak &

Fig. 7 The axial displacement curve as time changes

under the pressure of 200 kPa
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Tab.5 The parameters in consolidation test

T a2 /MPa ! C,/(em? » s 1)
100 %6 U4 + 0. 32 2. 320
95 % i 4 +5 % K 8 0.28 2. 150
90 % U8 - +10 % K U8 0.21 2.015
85 % I + +15 % K I 0.21 1.986
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Fig. 8 The CIF distribution of solidified kaolin with

cement
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Fig. 9 The maximum CIF of solidified kaolin with

cement
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Hydraulic and deformation characteristics of kaolin solidified

with cement under leachate pollution

ZHANG Qian', LU Hai-jun*"*, LI Ji-xiang's ZHANG Xiong'
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Abstract: To solve the problem of landfill liner cracking caused by high loading, the hydraulic,
cracking and consolidation compression characteristics of kaolin solidified with cement are explored,
and the feasibility of the solidified kaolin used as landfill liner-soil material is evaluated. The kaolin
and the solidified kaolin containing 5%, 10%, 15% cement are tested in the condition of simulated
cases with leachate pollution. Penetration tests are performed to evaluate hydraulic conductivity and
the resistance to contaminants permeability of samples. Compression coefficient and consolidation
compression characteristics of samples are analyzed by consolidation test. Moreover, through cracking
tests in drying-wetting circles, cracking intensity factor and anti-cracking properties of samples are
analyzed. Based on the results of tests, hydraulic conductivity of kaolin decreases by 40. 4% with the
increase of time, while that of the solidified kaolin containing cement decreases 16.0%-27.1%. Since
kaolin used in tests belongs to medium compressible soil, void ratio of samples decreases with the
increase of load, and the more the content of cement is, the smaller the decrease in void ratio of
samples is. The axial displacement changes between 0. 25 min and 64 min account for 65.1%-70.7%
of the total at 200 kPa. The cracking area of samples reduces after adding cement, and the maximum
cracking intensity factor drops by 52. 6%. The difference between the solidified samples containing
10% and 15% cement is small. Whereas the strength and anti-cracking ability of kaolin are improved,

the solidified kaolin containing cement can be used as landfill liner-soil material.
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