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Study on strength characteristics and solidification mechanism of

cement-soil of iron tailing sand

HU Jianlin"? ,GAO Peng fei' ,CUI Honghuan'’ ,CUI Zhiyuan' ,LU Xingchen'
(1. School of Civil Engineering, Hebei University of Architecture, Hebei Zhangjiakou 075000, China;
2. Key Laboratory of Civil Engineering Diagnosis, Reconstruction and Disaster Resistance of

Hebei Province, Hebei Zhangjiakou 075000, China)

Abstract: In order to improve the comprehensive utilization rate of iron tailings and improve the mechanical
properties of cement soil. A certain amount of iron tailings is added to cement soil. Through the unconfined
compressive strength test, the influence of cement content and iron tailings content on the strength characteristics
of cement composite soil is explored, and the specific strength method is used to analyze the strength contribution of
the two to cement composite soil. The test results show that the cement content has a significant influence on the
strength of cement composite soil. In the range of 8% ~20% cement content, the compressive strength of cement
composite soil increases linearly with the increase of cement content, but the contribution of cement hydration effect
to the strength of cement composite soil decreases gradually. The compressive strength of cement composite soil
increases first and then decreases with the increase of iron tailings, and reaches the peak when the content is 20 %.
The contribution of iron tailings filling effect to the strength of cement composite soil is mainly reflected in the high
cement content.

Key words: cement-soil; mechanical properties; iron tailings sand; enhancement effect
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Tab. 1 Basic physical properties of soil samples
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Fig. 1 Particle distribution curve of silty clay
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Tab. 2 Chemical composition of iron tailing sand

—W— BRE L

ANF IR MR BT 5%

i % SiO0,  CaO Fe,O; ALO; MgO K.O Na,O

G8/% 63.32 3.21 11.21 15.02 4.25 2.18 0.81
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Fig. 2 Grain gradation curve of iron tailing sand
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Tab.3 The mass percentage of each admixture in cement composite soil mass

KIe : Bk /0% KR/ KRR/ Kie : gk - /% KR/ BB/
8:0: 100 92.6 7.4 0.0 16 : 0+ 100 86. 2 13.8 0.0
8: 10 100 84.7 6.8 8.5 16 : 10+ 100 79.4 12.7 7.9
820 ¢ 100 78.1 6.3 15.6 16 : 20 + 100 73.5 11.8 14.7
830 ¢ 100 72.5 5.8 21.7 16 : 30 + 100 68. 5 11.0 20.5
840+ 100 67.6 5.4 27.0 16 : 40 + 100 64. 1 10.3 25.6
12: 0+ 100 89. 3 10.7 0.0 20+ 0+ 100 83.3 16.7 0.0
12 : 10 ¢ 100 82.0 9.8 8.2 20+ 10 : 100 76.9 15.4 7.7
12+ 20 ¢ 100 75.8 9.1 15.2 20+ 20 : 100 71.4 14.3 14.3
12 : 30 ¢ 100 70. 4 8.5 21.1 20+ 30 : 100 66.7 13.3 20.0
12 : 40+ 100 65. 8 7.9 26.3 20+ 40 : 100 62.5 12.5 25.0

T4 HETHAKETKEAFREXEER
Tab. 4 Cement soil test scheme and test results of

iron tailing sand

K+ B PLE R K+ BB PR 5
ot J&#/MPa Wt J/MPa
8:0: 100 1. 89 16 : 0 : 100 2.42
8:10:100 2.1 16 10 = 100 2.78
820100 2.29 16 ¢ 20 : 100 3.42
830+ 100 1. 39 16 : 30 : 100 2.08
840 100 1. 06 16 : 40 : 100 1.83
12 : 03100 2.2 20 : 03100 2.57
12 : 10 : 100 2.43 20 : 10 = 100 3.06
12 : 20 : 100 2.89 20 = 20 = 100 3.89
12 : 30 : 100 1.76 20 : 30 100 2.49
12 : 40 : 100 1.45 20 : 40 = 100 2.18
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Fig. 3 Strength relationship between cement and

cement composite soil

x5 KiREKRESGLIEENUESSH
Tab. 5 Fitting parameters of cement content and compressive

strength of cement soil

8 N //*E 0
P BRETEIB R/ %
0 10 20 30 40
WEARK y=atbx
a 1.133 1. 492 1. 418 0. 657 0.313
b 0.073  0.073  0.113  0.091  0.093
R? 0.924 0.992 0.991 0. 997 0.999
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Fig. 4 Relationship between iron tailing sand and

soil-cement strength
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Tab. 6 Calculation examples of indexes of iron tailing sand

cement composite soil

LR N T E R B
KV ARAL R L po—Us 189 ..
4 /MPa CoR74T
b :U(8 100 — Kas X Ry
RV R S Ry
7 H 5 B /M Pa 2.1*0.8225><6.8:O.044
PR R D B o ]M:K(x,mXRm:Q 044 X8.5
- V D ' U(és,l()) 2' 1
R/ 7 =17.6
@E%Hﬁ@‘gﬁfgﬁ Ts.10) =wes, 100 XU 00 =0. 178X 2. 1
Wk {E /MPa =0.374

x7 KEESGLTHRKUBERIEFTHLEE
Tab. 7 Hydration effect and filling effect ratio strength in

cement composite soil

KK

T BRI T IO
Kyg RN B 5 BE ,
SR K; /MPa
BE/Y% K./MPa
K1 KIU KZA') KC{O KLU
8 0. 255 0.044 0.045 —0.004 —0.012
12 0. 205 0.050 0.068 0.001 —0.007
16 0.175 0.070 0.092 0.008  0.001
20 0. 154 0.089 0.118 0.022  0.010
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Tab. 8 Strength contribution rate and strength contribution value of filling effect in cement composite soil

B0 5 B ST E @,/ %

BEH IR ETTBR{E T, /MPa

KB R/ %
wio w20 w30 W40 T\(] TZ(\ T?%() Tl()
8 17.6 30.4 —6.4 —30.1 0.370 0. 695 —0.089 —0.319
12 16.9 35.4 1.4 —11.8 0.410 1.023 0.025 —0.171
16 19.9 39.6 7.6 1.7 0.552 1. 356 0. 157 0.031
20 22.5 43. 4 17. 4 11. 6 0. 688 1. 687 0. 434 0.253
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