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Lead-contaminated Soil Solidified by Cement-Flyash-Gypsum-

desulphurized : Mechanical Strength Characteristics and Prediction Method
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(1.School of Civil Engineering and Architecture , Anhui University of Science and Technology , Huainan 232001,
China; 2.The First Engineering Company of China Railway 11 Bureau Group, Xiangyang 441104, China)

Abstract ; Orthogonal unconfined compression test was conducted on lead-contaminated soil solidified by curing a-
gent CFG ( cement mixed with flyash and desulphurized gypsum) to investigate the strength characteristics of treated
lead-contaminated soils varying with lead ion concentration and CFG dosage. Results reveal that the unconfined
compressive strength of stabilized soils increases with the growth of CFG dosage, while reduces with the climbing of
lead ion concentration. In the first seven days of curing, the effect of lead ion concentration is greater than that of
curing agent dosage; after seven days, the influence of the dosage of curing agent is greater than that of lead ion
concentration. At 3 d and 7 d of curing, the influences of both factors on soil strength are small, while at 14 d the
influence greatly increases, and at 28 d, the effect is especially significant. Furthermore, the formula of strength
prediction based on curing age and CFG dosage is proposed as a reference for the treatment of lead-contaminated

soil.

Key words ; composite cement material ; orthogonal test; unconfined compressive strength ; lead-contaminated soil ;

flyash; desulphurized gypsum; strength prediction
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Table 1 Physical and mechanical properties of test soil
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Table 2 Chemical compositions of desulfurized

gypsum and flyash %

A Si0,  ALO; Fe,0,  CaO  MgO SO,
B 5170 3210 0 775 502 084 0.66
BRGH 194 090 023 3131 029 4349
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Table 3 Plan of sample design

e H MR
a N OWE ey ke wit BaG  k/
g kg kg H/kg kg

1 0.1 10 14.387  0.551 0.331 0.220  2.569
2 0.1 15 14.387 0.826  0.496  0.331 2.844
3 0.1 20 14.387 1.102  0.661 0.441  3.120
4 0.5 10 71.933  0.551 0.331 0.220  2.569
5 0.5 15 71.933  0.826  0.496  0.331 2.844
6 0.5 20 71.933  1.102  0.661 0.441  3.120
7 1.5 10 215.798  0.551 0.331 0.220  2.569
8 1.5 15 215798 0.826  0.496  0.331 2.844
9 1.5 20 215.798 1.102  0.661 0.441  3.120
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Table 4 Results of unconfined compressive strength

SR % [HZ NIEEIRURE GRS/ MPa

B A% B/% 3d 74d 14 d 28 d
1 0.1 10 0470 0.876 1329  2.038
2 0.1 15 1.076  1.585  2.048  3.059
3 0.1 20 1518 2.161 2759  3.935
4 0.5 10 0237 0595 0.828  1.423
5 0.5 15 0512 0941 1.376  2.240
6 0.5 20 0912 1513 2268  3.700
7 L5 10 0.080 0.167 0323  0.429
8 1.5 15 0.156 0.405 0735  1.331
9 1.5 20 0318 0.847 1.357  2.407
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Fig.1 Relationship between unconfined
compressive strength and age
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Table 5 Result of range analysis

3 d HrHsnRE 7 d HUHEEEEE

14 d B A 28 d iR

E K% B HE A e HE A e HE A K% B

k, 1.021 0.262 1.541 0.546 2.045 0.827 3.011 1.297

ky 0.554 0.581 1.016 0.977 1.491 1.386 2.454 2.210

ks 0.185 0.916 0.473 1.507 0.805 2.128 1.389 3.347

R 0.836 0.654 1.068 0.961 1.240 1.301 1.622 2.050
A3 A>B A>B B>A B>A
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Table 6 Result of variance analysis
i%391/d J7 2R 5 S; A E ¥Jr S, F T S I S
3 K& A 1.055 2 0.528 12.279 * ASB
K& B 0.641 2 0.321 7.465 *
; %A 1.710 2 0.855 14.492 x AsB Fo,(2,4)=4.32
KZE B 1.390 2 0.695 11.780 ®
Foo5(2,4)=6.94
14 HE A 2.317 2 1.159 73.354 BoA )
B2 B 2.557 2 1.279 80.949 Fo01(2,4)=18.00
28 ? A 4.075 2 2.038 88.609 BoA
K% B 6.333 2 3.167 137.696
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Table 8 Fitting parameters of a, b to A, by power

(2)

function

PR o i 9 AR SR ¢, HIR AR R/ - 7 2
q., =Aq, . o (1) 3 0.540 0.534 0.995
‘ PR o N 7 0.332 0.555 0.995
A g, R FF U A ¢ 8 B A 0 JC I BR 4T 9 14 0.233 0.566 0.995
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Table 7 Fitted values of A, by equation (1)
\ AN 1o F RIS B R

ehd A A A Az 3d 74d 14 d 28 d
3 1.000 0.625 0.444 0.280 1.000 0.973 0.937 0.895
7 1.560 1.000 0.719 0.458 0.973 1.000 0.991 0.971
14 2.130 1.380 1.000 0.641 0.937 0.991 1.000 0.994
28 3.240 2.126 1.550 1.000 0.895 0.971 0.994 1.000
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Table 9 Parameters of fitting formula of CFG dosage
ratio and strength ratio in the presence of different

lead ion concentrations

Pb>* ¥ i/ % a,/ % c d R*
0.1 10 1.044 1.232 0.712
0.5 10 0.940 1.628 0.827
1.5 10 0.981 2.263 0.912
0.1 15 0.969 1.193 0.958
0.5 15 1.045 1.600 0.977
1.5 15 1.014 2.258 0.982
0.1 20 1.009 1.186 0.950
0.5 20 0.990 1.891 0.976
1.5 20 0.998 2.252 0.993
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