o520 B 1 B2 Of oM B F R Vol. 29,No. 1
2026 4F 1 A JOURNAL OF BUILDING MATERIALS Jan. , 2026

XEHS.1007-9629(2026)01-0104-09

TRODFEMWELLTESIESHBRUERENM
00 M) oz 3 AT

BET, K OEY, #ER, BB, ZZFV
(1. B K R R F 98 B8 VT 00 FE AT 2100295 2. 9] R 2 K FI K FL 24 B LT 00 FE 5T 210024)

ME.AIHEANLIONLFRAAFZER ZATNT SKE BRLABZEASEAT N(AFH LIS

sTEA LT B R Fr, TR TRMNERAET R RAWAL, & T A E XA, dd LmeR

BRI K X HEATH AT B ESi B RS B R AR, 2538 F T BAL £ R S AR 2 B A0k A

%%%Nﬂ%om%%%ﬁg»%%ﬁ?ﬁﬂ%%W%wWK@RA%XﬁT.%iE%@ﬁ%
RACAL B B ALK 52 AT B AL 25 LR R e 3, M AR 6 ¥ v Al At AU B AL ﬂ]%‘l’i]%ié&

xéﬁfiﬂ’ﬁi/ﬁii‘ﬁl&fﬂ'f:4/1\151??,317}5»&?%%&2‘Ji%éﬁ n(AD/n(Si) KA 4e s8R 3%

JE A RS B B P oG bbb AR T IR B A R s K

KR B L ) F AR B At A B LA 2 E AT

HESES TU526 MERARERD A doi:10.3969/j.issn.1007-9629.2026.01.011

Mix Proportion Parameter Optimization and Macro-Microscopic Response
Analysis of Stabilized Soil Based on Thermodynamic Model
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(1. Nanjing Hydraulic Research Institute, Nanjing 210029, China;
2. College of Water Conservancy and Hydropower, Hohai University, Nanjing 210024, China)

Abstract: A chemical thermodynamic model to predict the mineral composition of stabilized soil under varying water
contents, stabilizer dosages, and incorporation methods (internal and external mixing) was established. Based on
the simulation results, key mix proportion parameters were identified and used to prepare representative samples.
The macroscopic compressive strength, XRD patterns, and “Si NMR spectra were analyzed to investigate the
response mechanisms of the mix proportion parameters. The results demonstrate that the thermodynamic model
reliably predicts the evolution of mineral phases in stabilized soil. The stabilizer dosage significantly influences the
formation of reaction products, while water content has a relatively minor effect. The strength development is
primarily governed by the total amount of reaction products, the n(Al)/n(Si) ratio, the proportion of hydrated
aluminosilicate gel in the cementitious system, and the mean chain length of all gel phases. These factors should be
incorporated into thermodynamic simulations to improve the accuracy of mix proportion design.
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Fig. 1 XRD quantitative result of raw soil mineral phases
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Table 1 Chemical compositions (by mass) of cement and activator

Unit: %
Material SiO, ALO, Fe,O, CaO MgO SO, K,O Na,O Residue mass
Cement 24.63 5.93 4.97 54.66 2.28 2.22 0.93 0.01 4.89
Activator 29. 14 70. 86
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Table 2 Program for thermodynamic modelling

Water content(by mass)/%  Soil stabilizer content(by mass)/ %

30 10—30(internal mixing)
30 10—30( external mixing)
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Table 3 Estimation of A;Gvalue of Na-montmorillonite

Component Mole number Unit molar A;G°/(kcal-mol ") Weighted calculation result of A;G"/(kcal>mol ")
Na" 0.330 —62.6 —20.7
ALO, 1. 165 —382.4 —445.5
SiO, 3.670 —204.6 —750.9
OH™ 2.000 —37.6 —75.2
Nay 1Al 81, 1,0, (OH), 1.000 —1281.8
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Fig. 3 Stress-strain curves of stabilized soil samples
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