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Tab.1 Performance index and chemical composition of ordinary portland cement

Lisaill] W A =H AR Ak AET P it L 2 1 AR eI 7] 233t 3 [ / MPa
TiH /(g/em3)  /(kg/L) /% /% /% /% /(m?/kg) /min /min 3d 28d
S 2.9 1.4 <3.5 <5.0 <0. 06 <5.0 312 221 304 22.4 43.2

(2) 5 H R =08 X T3, EE P HEAE PR AR 2 s o WO JRUIR £ R LR DR e
WL 2. Amm J7 fLI & AR BEAT IS B B AT
%2 I R Y B BT AR
Tab. 2 Physical properties index of soil for test
B/ (g/em®)  FHAKE/ N KT ¢ /MPa  NIEEEM ¢ WAL E,/MPa

2. 394 15 0.02 22°5'50" 3.48

(3) T2 K 711 2 HL i e D50 4 e 2 2L B mT A DA A A0 TR 05 S R K P % 288 M2 K 5 A 525 2 i R 45
AL TR 5 288 VK A K AR M B AR R A L LR B KA AT AL & Wy R 2.5 A fOK IR BV A I Ik . 41
A5 55 7K B2 A R R A T AR FRAEN o AR T 5 0 0 TR 05 R 461 B 3 Y L 49 T A2 T ik
A HE KRBCR A, FEARSHINE 3 R
*3 KA R IEA S AL

Tab. 3 Basic parameters of expansive agent

o R4S )
O R Ak PEN TR 5 ) R ABET ; ek
b T AR 0. 08mm 1. 25mm /% /% /% /% A% /% ] 5k 29/
/(em?/g)  fiTEA/ Y TEEA/ % /(min) /(min)
=2500 <7.2 <0 <2.92 <1.8 <0. 478 0.3 0.2 <0. 009 =155 <245

1.2 KBiEHE
IS B & A KPR B FENL KPR RP RS & K Pl T 6 itk L i+ R4, kit
A 150mm X 150mm X 150mm 4 J& AR 58 B I P a0 06 1 3 A 0 R He A AT R0 28 or 28
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Lo (5 IE AR K # AT IEAZ 1S , 3t 25 Al I il U7, B0 il 48 3 AN FATHE i, X 98 6 A5 7K Jg 1 9 T il
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Tab.4 Cement soil bearing capacity test factor level

MW= AJKIRIE  BRfkEKkE  CKEBAK DEKiEE E®BH =4

KF 1 0.4:1 30% 15% 0 7
K 2 0.5:1 35% 20% 4% 14
K3 0.6:1 40% 25% 6% 21
IKE 4 0.7:1 45% 30% 8% 28
K5 0.8:1 50% 35% 10% 60

2.2 AHNABERSHHT
KV LRI IR AR N 5 ME 1 FR .
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Tab.5 Compressive strength test and results of cement soil

55 56 48 A
Y = A B C D E e B 5

1 2 3 4 5 6 /MPa
1 1 1 1 1 1 1 2.5
2 1 2 2 2 2 2 3.8
3 1 3 3 3 3 3 4.4
4 1 4 4 4 4 4 5.0
5 1 5 5 5 5 5 5.3
6 2 1 2 3 4 5 6.8
7 2 2 3 4 5 1 6.8
8 2 3 4 5 1 2 3.8
9 2 4 5 1 2 3 2.4
10 2 5 1 2 3 4 0.78
11 3 1 3 5 2 4 5.1
12 3 2 4 1 3 5 4.6
13 3 3 5 2 4 1 5.0
14 3 4 1 3 5 2 1.1
15 3 5 2 4 1 3 1.03
16 4 1 4 2 5 3 7.3
17 4 2 5 3 1 4 3.6
18 4 3 1 4 2 5 2.1
19 4 4 2 5 3 1 2.4
20 4 3 1 4 2 1.68
21 5 1 5 4 3 2 6.1
22 5 2 1 5 4 3 3.3
23 5 3 2 1 5 4 2.3
24 5 4 3 2 1 5 1.22
25 5 5 4 3 2 1 2.3

AyAT I 1 AT
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SR A KL MRS KK TR B A LL L K U8 i BE R R AR . X T A T T A e — B

(3) BERZIK B B A3, K e + 50 5k B B 4 L Y I K R 48 | 8 WO, K Ui Bt e i O
KB OV T 1. 51MPa, 4kZ23 I Ak 745 &, /K Jé £ 58w T B

(4) FK U A 470 e 5 35 il 0 SO A0 0 A T 8 A, 7 S0 406 e B e R L I Bl L R A KL 28d i L R G K 2%
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=
E"D Bitt  RmEKE KRR KA
Bes Hie w/ Y% o % o %
&
129
30 1 25 0 0
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(2) 43 6 Jir/m B L A b BR BOK U 70 R ik 5] 40 1
¥147, 1 150mm X 150mm X 150mm #7 fE 126455 58 5 L 4%
SRR . R AR Y RE VR K — 2 T T B Al AR
55K USRI K 00 B g e AR, AR [ E FE R Bh & E
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Tab.7 Test results of swelling rate of cement soil

s ] fi#%/mm
/h 1# 24 38 14 5% 6% 7% 8 9% 10# 11#
3 —0.13  —0.071 0.294 0.873 0. 500 0.168 0. 660 0. 346 0. 089 1.115 0. 964
4 —0.14  —0.08  0.359 1.298 1.070 0.233 1. 287 0. 542 0.198 1.701 1.161
9 —0.17  —0.106  2.013 2.358 1. 906 1.938 3. 345 2.225 1.687 3. 056 2. 992
12 —0.20 —0.112  3.507 3.398 2. 320 2. 604 4. 485 3. 050 2. 802 4.791 3. 892
19 —0.238 —0.186 3.772 3. 659 2.501 3.935 5.376 3. 461 3.357 5.092 5. 440
26 —0.306 —0.214  4.110 3.928 2.610 4,343 5.715 3. 702 3.771 5.383 6.178
29 —0.315 —0.215  4.206 4. 007 2. 707 4.533 6.028 3. 876 3. 859 5.490 6. 547
33 —0.324 —0.218  4.381 4.116 2. 704 4,769 6. 327 3.957 3.972 5.673 823
38 —0.335 —0.220 4.541 4. 225 2.786 4.910 6.775 4. 029 4.099 5.857 7.128
43 —0.341 —0.228  4.664 4.318 2. 825 5. 050 6.818 4.101 4.228 5.991 7. 430
50 —0.355 —0.241  4.829 4. 409 2. 826 5.126 6. 874 4. 302 4. 434 6. 142 7.561
56 —0.364 —0.242  4.963 4. 479 2. 828 5. 185 7.034 4.277 4. 460 6.264 7.685
62 —0.384 —0.245 5.072 4. 548 2. 841 5.250 7.246 4. 284 4. 375 6. 385 7.775
69 —0.398 —0.252 5.157 4. 588 2. 855 5.307 7.330 4. 291 4.719 6. 457 7.853
86 —0.423 —0.258 5.374 4. 688 2. 886 5.413 7.498 4. 303 4. 820 6.651 8. 011
93 —0.435 —0.259  5.419 4.703 2. 920 5. 499 7.549 4.314 4. 920 6. 689 8. 128
110 —0.460 —0.260 5.562 4,764 2.924 5.557 7.651 4.328 4. 970 6.801 8. 241
117 —0.482 —0.280 5.587 4,777 2.925 5.582 7.687 4. 342 5.019 6. 829 8.295
134 —0.512 —0.246 5.674 4. 819 2.873 5.614 7.678 4.333 5. 049 6.912 8. 463
141 —0.526 —0.243 5.691 4. 829 2. 859 5. 626 7.715 4.323 5.077 6.929 8. 445
158 —0.551 —0.239 5.752 4. 857 2. 835 5. 641 7.789 4. 258 5.107 6.991 8. 438
165  —0.548 —0.246 5.786 4. 870 2.784 5. 648 7.867 4.196 5.135 7.001 8. 422
182 —0.545 —0.255 5.827 4. 881 2. 843 5.674 8. 024 4. 264 5. 154 7.039 8.423
189 —0.550 —0.261 5.871 4. 898 2.871 5. 684 8. 027 4.330 5.172 7.050 8.423
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Fig. 3 Cement soil uplift test curves with

different mix proportion
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Fig. 4 Cement soil block displacement with different proportions
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Fig. 5 Displacement and time fitting curve of cement soil
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K8 KU LALFE I LA A OC R B SR

Tab. 8 Correlation coefficient and parameter between displacement and time of cement soil

e R A A Ay a a R Ve
1 0. 996 —0. 740 0.492 0.165 183. 660 14.181 R4
2 0. 984 —0. 255 0.113 0.113 18.562 18.563 R4
3 0. 995 5. 954 —5.423 —2.621 6. 400 59. 080 R4
4 0. 997 4. 903 —1.565 —4.139 44.125 6. 339 R4
5 0. 997 2. 868 —1.635 —5. 091 12. 957 1. 909 Rir
6 0. 999 5.811 —1.013 —6.238 86. 309 11.795 R4
7 0. 999 7.910 —6.211 —3.601 6. 546 38.792 R4
8 0. 997 4.312 —2.031 —4.171 17.915 5. 347 Rif
9 0. 997 5.251 —2.121 —4. 909 55. 902 7.663 R4
10 0. 995 7.111 —2.571 —5.825 51.573 6. 242 R4
11 1. 000 8. 611 —1.567 —7.740 75. 657 14. 364 R4
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Experimental study on bearing capacity and
uplifting effect of cement soil with expansive agent
TU Bao-lin'**, LEI Jin-sheng'?, MA Bo*, DAI Kang®, WU Zeng-lin®

(1. Hubei Key Laboratory of Disaster Prevention and Reduction, China Three Gorges University, Yichang 443002, China;
2. College of Civil Engineering &. Architecture, China Three Gorges University, Yichang 443002, China)

Abstract: The reinforcement and uplifting effect of cement soil with expansive agent are explored

based on the fact that the expansive agent reacts with water to form volumetric expansion and the

pressure increases under the constraint conditions. The bearing capacity and expansion rate of cement

soil mixed with expansive agent are tested, and the correlation curves of compressive strength and

volume of cement soil changing with different factors are obtained. The results show that the bearing

capacity and the expansion rate are improved obviously after adding expansive agent into cement soil,

and the feasibility of foundation reinforcement and uplifting based on expansive grouting materials is

verified. The exponential relationship between the cement soil displacement and the reaction time is

obtained by function fitting method.

Keywords: expansive agent; expansion rate; bearing capacity; foundation reinforcement; foundation

uplifting



