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Fig. 1 Particle grading curve of soil

B2 TRALAEKEN 9 mm, HAEHR 13 pum)
Fig. 2 Basalt fiber (9 mm in length, with diameter of 13 um)
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Tab. 1 Design scheme and test table of orthogonal test in basalt fibrous cement soil

M L YEKJE /mm LY AR/ um FYUeBi % HUHs I/ MPa PUESRZ/MPa B
1 6 13 0.5 0.186 1.013 0.184
2 6 17 1.0 0.205 1.102 0.186
3 6 19 1.5 0.231 1.125 0.205
4 9 13 1.0 0.308 1.159 0.266
5 9 17 1.5 0.397 1.156 0.343
6 9 19 0.5 0.241 1.046 0.230
7 12 13 1.5 0.184 1.025 0.180
8 12 17 0.5 0.167 0.965 0.173
9 12 19 1.0 0.187 1.014 0.184
10 0 0 0 0.147 0.751 0.196
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Fig. 3 Uniaxial stretching equipment of basalt fiber cement soil
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Fig. 5 Stress-strain curve of basalt fibrous cement soil with different lengths in uniaxial tensile test
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Fig. 6 Stress-strain trend diagram of basalt fibrous cement soil
in uniaxial tension strength test
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Fig. 7 Effect of basalt fiber length and content on tensile strength of cement soil
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Tab.2 Tension-pressure ratio of cement soil

A0 i + 5 KB -% EdiNGA
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Tab. 3 Tension-pressure ratio of basalt fibrous cement soil
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2016 PRl KA 15+(0.5, 1.0, 1.5) q=(14.3%~17.1%)qy

2020 Py R I 15+(0.25. 0.5, 0.75. 1.0) q=(8%~38%)qu
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Tab. 4 Range analysis of orthogonal test

o YRR T ARERTRET BRI R T

HLHIHEZ/MPa HUhsEE/MPa BUhs AE/MPa
Ki 0.622 0.678 0.594
K> 0.946 0.769 0.700
K3 0.538 0.639 0.812
ki 0.207 0.226 0.198
ko 0.315 0.256 0.233
ks 0.179 0.213 0.271
R 0.136 0.043 0.073
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Fig. 9 SEM photographs of cement hydration products in
basalt fibrous cement soil
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Experimental study on tensile properties enhancement of

cement-treated soil by basalt fiber

ZHANG Guolong', REN Haoming™?, ZHANG Dingwen®*, XU Huimin*, SONG Tao'

(1. Anhui Survey and Design Institute of Water Resources and Hydropower Corporation Limited, Hefei 230088, China; 2. School of
Transportation, Southeast University, Nanjing 211189, China; 3. Jiangsu Key Laboratory of Urban Underground Engineering and
Environmental Safety, Southeast University, Nanjing 211189, China; 4. Central South Architectural Design Institute Co., Ltd.,
Wuhan 430000, China)

Abstract: To investigate the effect of basalt fibers on the tensile properties of cement soil, basalt fibers of different
lengths, diameters and doping amounts were selected and incorporated into the cement soil by conducting uniaxial
tensile tests, unconfined compressive tests and scanning electron microscopy tests with orthogonal test polarization
method. The laws and microscopic mechanisms of the effects of basalt fibers on the stress-strain curve, tensile strength,
tensile-compressive strength ratio and damage morphology of the cement soil were analyzed. The results show that: the
stress-strain curve of basalt fiber cement soil in uniaxial tensile test can be divided into four stages: elastic deformation,
damage, residual strength and stability; in the test, the order of the effect of fiber variables on tensile properties is:
length, doping amount and diameter; the basalt fiber with a length of 9 mm and a doping amount of 1.5% is the optimal
single doping parameter of basalt fiber. The tensile compression ratio of basalt fiber cement soil is higher than that of
unmixed fiber cement soil, but the fiber type and doping amount, etc. have a greater effect on the tensile compression
ratio of fiber cement soil; the three-dimensional random mesh distribution of basalt fiber provides reinforcement in the

uniaxial tensile stress state of cement soil, which in turn improves the tensile strength and toughness of cement soil.

Key words: basalt fibrous cement soil; tensile strength; tension-compression strength ratio; microscopic mechanism


http://dx.doi.org/10.3724/SP.J.1249.2016.02188
http://dx.doi.org/10.3724/SP.J.1249.2016.02188
http://dx.doi.org/10.3724/SP.J.1249.2016.02188
http://dx.doi.org/10.3724/SP.J.1249.2016.02188
http://dx.doi.org/10.3724/SP.J.1249.2016.02188
http://dx.doi.org/10.3724/SP.J.1249.2016.02188
http://dx.doi.org/10.3724/SP.J.1249.2016.02188
http://dx.doi.org/10.3724/SP.J.1249.2016.02188
http://dx.doi.org/10.3724/SP.J.1249.2016.02188
http://dx.doi.org/10.3724/SP.J.1249.2016.02188
http://dx.doi.org/10.3724/SP.J.1249.2016.02188
http://dx.doi.org/10.3724/SP.J.1249.2016.02188

	1 试验方案
	1.1 试验材料
	1.2 试验方法
	1.3 单轴抗拉强度测试设备

	2 测试结果与分析
	2.1 玄武岩纤维水泥土单轴抗拉应力-应变曲线
	2.2 玄武岩纤维水泥土的抗拉强度
	2.3 玄武岩纤维水泥土拉压强度比
	2.4 玄武岩纤维水泥土抗拉强度极差分析
	2.5 玄武岩纤维水泥土中水化产物的微观形态
	2.6 玄武岩纤维在水泥土中的分散形态

	3 结　语

