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Effect of pH value of soil on strength increasing of the stabilized soil

NING Jian-guo, HUANG Xin, XU Sheng

(Department of Civil Engineering, Beihang University, Beijing 100083, China)
Abstract: Under the same cement content, there existed obvious strength differences between the stabilized soil samples
formed from soil samples with different pH values, which was adjusted through chemical agent. In order to find the reason of
these experimental results, concentrations of main ions in the pore solutions squeezed from the stabilized soil samples were
measured, and the concentrations of Ca(OH), in the pore solutions with many ions were calculated by the thermodynamic
method. It was shown that, under the same cement content, when the pH value of soil samples was low, the concentration of
Ca(OH), in the pore liquid of the stabilized soil could not reach saturation; at this stage, the higher the pH of soil was, the more
the hydrates generated by cement hydration, therefore the higher the strength of the stabilized soil was; after the concentration
of Ca(OH), reached the saturation point, the hydrates would fully grow and the strength of the stabilized soil would reach the
maximum.
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Table 1 Physical characteristics of the soil sample

T8 plg-cm b wi% e wi /% Ip

GT 1.598 67 1.01 60.29 33.06
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Fig. 1 The relationship between the strength of the stabilized soils
and pH of soil samples
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Table 2 pH value of soils samples
+FE GT1 GT2 GT3 GT4 GT5 GT6
pH 4.7 5.8 7.2 8.9 10 11.2
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Table 3 Concentrations of main ions in the pore solutions
A e i
e o ¥ mmol/L
KB [l 4k 1 o on o N 507 AT 5
GS4 2.90 25.60 2.90 5.60 0.34 1.92 0.33
10% GS5 2.70 43.10 2.30 5.60 0.41 2.11 0.21
GS6 1.90 89.20 2.60 5.20 0.28 2.65 0.41
GS3 3.01 31.26 3.34 7.21 0.51 2.50 0.47
12% GS4 2.84 56.78 3.68 6.46 0.46 3.70 0.18
GS5 2.11 91.96 3.46 7.34 0.61 2.90 0.39
GS2 3.67 35.46 5.46 9.34 0.53 2.01 0.25
15% GS3 2.98 60.12 5.25 8.38 0.51 1.97 0.31
GS4 2.54 90.23 6.48 9.49 0.69 2.34 0.32
GS1 4.71 41.76 7.76 10.65 0.41 1.89 0.22
18% GS2 3.81 65.92 7.21 10.02 0.54 2.10 0.28
GS3 2.96 101.30 8.46 11.01 0.62 2.34 0.31
JIEZ WLICHRI8], [ A LRSI 32 2 - ey A e AL B P RERN OO R o, W
IELH A A 2B 5 WK 26 5 3 % a@=my, 3

R 3 e 45 A nT g fEAH A R KR B AR T,
AN[R) KT ity 1] 44 = FLBSR P 3 22 2 IR B AT o
Bt FE pH (K, Ak 1 FLBRI OH B8 T3 19 hn,
Ca® B TR BEAT I/ Pl %, Bkt 428 85 7 Na*. K
WREIEAARAS, AP, SO, Sit* B 7S S A K I 2%
k.

e KR AL L, CSH BEB A5 /KA I 11 45
A A [ 4 -0 Hs i BE R R 1) 32 B2 (K 3%, CSH e 2
R H2 R nat (D) FRP, s o argan,
£k 1AL P Y Ca® . OH J2& CSH b AE BT 0 7
(BT o BRI, SCHRI7IHR R AL - FLBRIE  Ca™.
OH & 113k 5 S wi [ 4k, -+ bk (e 2 il e, B 5%
Wiy ] 44 -0 R RE (K AR L LB Ca®t
H1 OH (251 (1) 3¢ F5£ 57 LB b A 25 7 IR B 1) 52
B, ASSORE 2B 2 R B8 s [ 4k L AL BRI
Ca™. OH 113 S8 Xt [ Ak, 470 s 3 (14§20

Ca**(aq.) + xHSiO (aq.) + OH (aq.) < xCa0.Si0,.H,0.

(n

3.2 EMLEFLBRAE D Ca(OH), iRERIITE

B Ak A o0 A T IR 2 i, KV 4
FSCAY RIS A 15 O TR 3 S T B T i 1, RIT/K U
TR 53 ()5 A S 2 1l T A, - FL BRI 0 1) 125 1 e 40 1
WS

b R S 5 A e R ] e w77 (R R (B
FI R Ak L FLBSHCH Ca(OH), 96 B n] 44 L R #EAT T
5.

AR 2 (2) TRECAS R A L LB 1
[, WL mMES PR,

_lil 5
I—zgz;mi,

A,z BT RARATEGL m BT TR
JEE R it I (A e 493 KD

2

Kb, oy, NIEEE RS

(] 46 - FL BRI 2521 100 B R B v B
b A FLBR R B R 0.1<<1<<0.5 I, F% 311 b
ZHC 51, 1] WATEQ Debye-Huckel ZE{ifi )5 F2®':
—Azf\/?
NI
A, 4 Ml B iy Debye-Huckel 3725, {CHE A
5, 25°CI 4 21 0509, B %5 0.3281"1, ¢ 2k
Debye-Huckel & 1 K /N 2 %, b & WATEQ
Debye-Huckel Z4(, a . b HUHWIZHE 4 FroR, #Hi%E
FHIRANSERM, WHEH] Davies 772!
JI
1+ \/? ©)
4 [k AL B TR 7<<0.1 I, AT BLIA R iy

Kl (3) ~ (5) MK 4 P HSEIUE, A
Ho AL 24 B R PHREEQC PUEAT 640158, BAsk
Ak b FLBR P Ca® R OH % 18 o H5E4s Ftne
5 Bz

HR A 2% 8 4k - FLBR  Ca®™ . OH 3% J3 Al
Ca(OH), (1851 S % J7 4, Ca(OH),=Ca’*+20H , 1 il
S [k LB Ca(OH), B 1 e v AL
(LAP=[Ca™]-[OH |*), PF554s Rtk 5 jis.

a0 (6) nl LAvh S 4k - FLER#  Ca(OH), #¢ i
LRIREL ST, Jorp Ky, %2R Ca(OH), “# )% ik
FERUR L, SEBERE G, 25°CIAET 6.3096 X
10 ﬁ[l2|°

+b1, @)

logy, =—Az}( -0.37);

SI=log IAP

(6)

M SI=0 EoR [ L LB Ca(OH), Hf1, SI
>0 2R [EAL LB P Ca(OH), L LR, SI<O #&on
[f] 4k 1 FLERH T Ca(OH), ST FIT,



55013

THEM, AF. R PH A AR b PR SR R S i o 101

Bt - AF pH A3 0, AH IR K Ve 45 8 i) 46 L LB
W Ca(OH), WRIEWIFE 2 Frar, thER . fE%mET
KIAERF, 2448 pH /N T pHe 1, [ 4k - FLER
HH Ca(OH), ik EEAELA,  FLBE LK pH {340,
[l 4k LI Ca(OH), W RS N, 75+ FF pH & pH,
i, [ Ak - FLBR R H Ca(OH), W fANH R AR il

XABTETFEERBTEAS hFSHY

Table 4 Thermodynamic data for calculation of activity

coefficients %12
RN a; by
Ca’* 6 0.165
K* 3 0.075
Na* 4 0.075
OH 3 —
SO, 5 -0.04
AP Davies equation
Sitt Davies equation

% 5 REML T FLBEE Ca®*F0 OH BFHERE
Table 5 The activities of Ca”*and OH in solution

K BF TEN(X107) LAP
() iﬂ’ JE e 2 6
B e Ca™* OH X 10
GS4 0.061 1.123 43.1 2.086
10% GSS 0.079 0.901 69.51 4.353
GS6 0.13 0.624 112.7 7.926
GS3 0.051 1.53 39.2 2.351
12% GS4 0.072 1.07 61.8 4,087
GS5 0.14 0.74 99.28 7.294
GS2 0.062 1.94 31.81 1.963
15% GS3 0.084 1.25 53.64 3.597
GS4 0.145 0.88 87.2 6.691
GSl1 0.051 2.02 26.4 1.408
18% GS2 0.063 1.58 44.21 3.088
GS3 0.108 1.21 72.8 6.413
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Fig. 2 The saturation indices (SI) of Ca(OH); in solution
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