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Abstract

To develop an alkali-activated steel slag-slag based soft soil stabilizer meeting the requirements of the Chinese standard Soft
Soil Stabilizer (CJT 526-2018), 22 mixture proportions were designed. The effects of water glass modulus (1.25-2.1), liquid-to-
binder ratio (0.35-0.5), cellulose ether content (0—0.3 parts by mass), and steel slag/slag ratio (80:120—120:80) on the initial
fluidity, 30 min fluidity, 60 min fluidity and initial setting time of the pastes were systematically investigated. The results show
that only the mixtures with a liquid-to-binder ratio >0.5, water glass modulus >1.9 and cellulose ether content >0.1% fully meet
the standard requirements. Among them, J21 (0.2% cellulose ether) exhibits the best performance: initial fluidity of 200 mm, 30
min fluidity of 174 mm, 60 min fluidity of 131 mm, and initial setting time of 298 min. At a liquid-to-binder ratio of 0.45, even
with 0.2% cellulose ether, the 60 min fluidity remains below 65 mm; at a liquid-to-binder ratio of 0.5 without cellulose ether, the
60 min fluidity is only 70 mm; when the modulus is below 1.8, the initial setting time is always less than 45 min. Mechanism
analysis indicates that a high modulus (>1.9) prolongs the polycondensation induction period by providing polymerized silicate
anions, thus ensuring a sufficient initial setting time; a high liquid-to-binder ratio (0.5) provides ample free water for lubrication
and reaction buffering; cellulose ether synergistically maintains the integrity of the water film at 60 min through water retention
and steric hindrance. This study provides a theoretical basis and an optimal mixture proportion for the engineering application
of alkali-activated soft soil stabilizers.
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REWFH[13, 14].
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®2 WKRACLE

%S ki i KB K SEMm  SERE ARK B
J1 100 100 29.7 26.1 242 0 0.4 1.25
2 100 100 31.6 294 19 0 0.4 1.49
13 100 100 334 315 15.1 0 0.4 1.72
J4 100 100 29.7 36.1 242 0 0.45 1.25
I5 100 100 31.6 394 19 0 0.45 1.49
J6 100 100 334 41.5 15.1 0 0.45 1.72
7 100 100 36.8 40 132 0 0.45 1.9

I8 100 100 35.6 36 14.4 0 0.43 1.81
J9 100 100 39.2 36 10.8 0 0.43 2.1

J10 100 100 33 42 11.9 0 0.43 1.9

J11 100 100 40.5 31 14.5 0 0.43 1.9

J12 100 100 36 40 14 0 0.45 1.84
J13 100 100 20 62.8 72 0 0.45 1.90
J14 120 80 36.8 40 132 0 0.45 1.90
J15 120 80 36.8 40 132 0 0.45 1.90
J16 80 120 36.8 40 132 0 0.45 1.90
117 100 100 36.8 40 132 0.1 0.45 1.90
J18 100 100 36.8 40 132 0.2 0.45 1.90
J19 100 100 36.8 50 13.2 0 0.5 1.90
120 100 100 36.8 50 132 0.1 0.5 1.90
121 100 100 36.8 50 13.2 0.2 0.5 1.90
122 100 100 36.8 50 13.2 0.3 0.5 1.90

e 1 BPRKR LA ECA T ENSE, NE. . K. S84, K. 4R REREG J15 HEANEIT 2
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2.3. WRAFTE 3. RREREDHT

WEE: SR OKERIM R EN € 5 (GBIT 31, RBprE
2419-2005) , WISEHIAE. 30 min. 60 minfUREhE. Wik o LA

IS 24 A A [ A5 B S i T L BRES, 0 S T BT ) TR, W T 5 HBRE B IR Bh RN E R (], D

HAAERCTIIME[15]. #£3. R4 CREREF)Y) (CIT526-2018) , [EALFIZ L
YIRS E]) . I OKVebrHER B K & BEEERTIA . 3845 9 i ah BE AWt 8], 914550 BE>100mm. 30minii

ZEVER I J72:) (GBIT 1346-2011) , SR FH4E KA E , FE>90mm. 60min>80mm. FIEEHT [A]>45min.

DU RIS AR BE R AR 4 mm 7R ] 5E[16]
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R 3 RS0 SHIRER ).

%izhE (mm)
W5 B4Rt E] (min)
¥4 30min - 60min

J1 130 60 60 18
2 118 60 60 23
13 83 60 60 16
14 173 60 60 27
15 170 60 60 33
16 150 60 60 44
17 165 115 68 159
18 130 60 60 44
79 93 63 60 129
0 139 80 60 85
Il 130 65 60 141
2 150 1125 65 78
3 125 60 60 240
J14 148 80 60 155
5 60 60 60 46
6 160 113 62 151
17 145 97 60 136
718 148 103 63 146
9 175 150 70 293
120 192 167 125 215
21 200 174 131 298
122 194 155 95 312

3.2, W EAREESRIARIIRA

B RE B B R TR (8] ILER 3. PEAIKYE (3K
L [E A FF)) (CIT 526-2018) %3K : H)4:>100 mm. 30 min=>90
mm. 60 min>80 mm. FJ#EE>45 min.

W AR bR 4L X320, 321, J22=41. Hk
BRI AN =100:100, K PR ESREER1.90, WK
0.5, 4 REEHS R N0.1. 0.2, 0317, HAAM:fE:

(1) J20: #J45192mm, 30 min167 mm, 60 min 125
mm, #J%E215 min;

(2) J21: #J45200mm, 30 min174 mm, 60 min131
mm, #]%E298 min;
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(3) J22: ¥J45194 mm, 30 min 155 mm, 60 min 95
mm, %312 min.
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mm, {EARERR. XU EES MR EE 2205, MAEHR
HEEE 210 H K, (HERZ PRAKFIR, KAk s N A28 R AT 2%
7K BEAE60 min Py 2 AR T,

B EL AT HhI17 .\ J18 (I LH.0.45, 4T 4 K k0. 1%
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