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Compressibility and permeability behavior of two types of amended
soil-bentonite vertical cutoff wall backfills

DU Yan-jun, FAN Ri-dong

(Institute of Geotechnical Engineering, Southeast University, Nanjing 210096, China)

Abstract: Soil-bentonite vertical cutoff walls are effective and economical as engineering barriers for geoenvironmental containment.
The compressibility and permeability of zeolite-amended soil-bentonite vertical cutoff walls for the purpose of enhancing the
chemical compatibility have not been well addressed. These two engineering properties of soil-bentonite backfills before and after
amended with zeolite are assessed via a series of oedometer tests. The results are discussed using the generalized state parameter (i.e.
e/er) and the void index /,, which are used to analyze the intrinsic properties of remolded clays.
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Table 1 Properties of soils used in the test

24 JiE + el [l
FIRETIKEE wo /% 16.8 8.52 2.96
TR wy, /% 95.4 28.2 21.2
R we /% 320.7 722 323
ROk /% 437 356 45.6
RAHRT R Gy 2.67 2.73 2.70

P o 5 S 7] e N 2 SRV € (- S Wy
b (BT LR $5R A HLi FK R
IR N TAHEL 10 mine Ay )4 [ 250060 (1 A
Rl & LR 3 RN, BUCHN R B RIA )

TEHAREE B IRAE 30 XIFHIBRR AR . 5
S B AR BT I b Ll B A TR K
A 24 ho

A R Ay w08 /R TR A RN A
PE e /B IR A P i LB R e
73N 5%H110% (id BS A1 B10); #ABwkih
8550 0. 10%- 20%A01 40% (ic Z0. Z10. Z20 f0I
740, BiEE 0B L Ek A T L iR S
=11/ S e 10 Wl a8

SERR TR, 2 1 2R o 2 B i T A
fE i T AR R AR BT N R R, B
KR A =K Le o 50 95 gz - B A st o
(i iz S A o VA R I A LA
PLERE TZER: Y ABEN X%, WIFEK
M w%ltt, A ERH A (D,

Mzeo = Mkaonco
Mbcns = Ms]urry x 5%
Mbcn = Mbcnd + Mbcns = Mkaoa + Mbcns ( 1 )
M, —-M
w= slurry bens % 100%
Mkao + Mzco + Mbcnd + Mbcns

X Mocor Moens Miaos Murry 7350 A R0 A7
Bz g T R A 2R TR (2
Miena~ Mens 73590 0 B3 =185 J i 1= S 7 fl i)
T (2); a WERELETRNEIHEE (%); w
A KE (%),

SCHR[9, 19176, JziE -+ R Bm 2 RE A kLt T
LB 7K TR Ll THHERE (100~150 mm), JEH
B 25 B8 1) K S — T iR B - i L TR A
BRI 1~1.5 fifo ik, ARUGRE w1
TR IRFEM T S KR BUR A R BR Y 1.0 F5 A
1.25 f% (id LL1.0 A1 LL1.25); s WA cethiR & Rk
FEMIBETE S KR EL 50%, T4 AR &4
TRAE IR A SEBRHIUR 2 KR WK 2,

K2 BAETEFRBRRZREIE SRR
Table 2 Liquid limits and initial water contents
for all samples

T WILHE K wol % PR we / %
B5Z0 50.0 51.1
B5Z10 493 50.8
B5Z20 499 50.5
B5Z40 50.3 532
BSLLI.0 439 425
B5LL1.25 52.2 425
B10LL1.0 54.1 54.6
BIOLLI.25 68.1 54.6
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Fig.1 Compression curves
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Table 3 Compression index for all samples

TR IR 3 C TR AR E C
B5Z0 0.468 B5LL1.0 0.339
B5Z10 0.464 B5LL1.25 0.372
B5220 0.489 BI10LL1.0 0.459
B5Z40 0.494 BI10LL1.25 0.534
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Fig.3 Void ratio versus permeability

4  ERTR

4.1 RHAFLERE ele JH—14k

SCHR[16, 23130, WBBRRAS N O 45 44 A
ZHURIEAN g m, R BRARAS N Ak ) K
MLBR A A] A, AEAH S & VR LR
SPREAAHIR] . A0, Pandian ZEPHRIFST R W B R
SRR IRRE T AR RIS R o4k, AR
20 107 mys. AN, WEBROIRZS R AR ALK IR

NN 5~6KkPa; LARPIBTIREZL N 1.7~2.2 kPa,
I T5 8 ) P R TR AR AR ST BRI,
Nagaraj 252 ILL BROIR &S OFLEREL e 1E NS
W, AL T AR /KRR PR A I R R R TG R
i L H— LB L Celer) [ 45 M ) B iE
AU LANER R

ele =a—-blgk

ele =c+dlgk}

Kl 4 53R 8 — b FLIR L 5 ] 25 187 g il 28
CLUR R — e gt 2k, Az wiin )1 —4L
BRELZI4 1.0 (F 4(a)) I 1.25 (K] 4(b)) 4324 2 41,
SR A% 2 ARG 2. K 4@, S a
HUOPEIR A b e L/ IR A R — 1k
TR 4 [ 4 AR E A, I SCHk[24, 26]Tid =
BB RAREE LIV — AR 4 26 AT o Cerato 2571
s VRGO — A R4 th £ B H — R ah ik
TR (HHIIRFLEREL) AR B R PRE, AR
RIS S R FIRIGUE T AL H— IR KE N
1.0 1.25 (b 4 thZk ANE A, (HAHEPAT
M 4 A IR AT Y BhAREE ] LUE H .

4

o B5Z0
o B5Z10
a B5720
L4 7 BSZAO :
S [ty el =134-0321gp)
S 10 BB i 125kPasp<1600KkPa, R =0968
& 08
= 0.6
?‘g 0.4 Nagaraj et al. (1993)
m 0% , Pandjan et’al. (1995)
1 10 100 1000 10000
[l £5 . ) p / kPa
(@)
P14 AL
S N ele, = 1.43-0.33 1g(p)
2 1o 4 625 kPa<p <800 kPa, R* = 0.947
. A
%
'k -
= gy | #BSLLI2S %
| o2 | *BIOLL125 *
;‘n\ 0 Ll Ll Ll Ll
1 10 100 1000 10000
[ 45 % ) p / kPa
(b)

B4 ANFEE—FLBR LA E TR — LR Lk
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