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Tablel Physical and mechanical parameters of polypropylene fibers
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Table 2 Test results of compressive strength of

phosphogypsum cementation body

THBE/ % PUEME R/MPa  HUEMRERE R o/ %
0 3.458 0
0.50 4.437 30.2
0.75 4.588 32.7
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1.25 3.859 11.6
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Fig.1 Effect of fiber incorporation on peak strain
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Fig.2 Effect of fiber incorporation on the elastic modulus
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Compressive stress-strain curves of

phosphogypsum cementation body
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Table 3 Parameters of the constitutive model of

phosphogypsum cementation body damage

i O T S
BE/ N/ e Mo/ “ a —1/a

% MPa MPa
0 3.458 0.019 27 203.98 1 7.599  —0.1316
050 4.503 0.02637 216.58 1 1207 —0.2377
0.97  3.766 —0.2765
0.94  3.433 —0.3169
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Table 4 Injury constitutive and evolution equations of fiber-doped phosphogypsum cementation body

FHRBE % BIERK

B A T5 e o

i i D

0 1.00 6=203.98¢ * exp[ —0.1316(e/0.019 27)7%] D=1—exp[ —0.1316(e/0.019 27)7-5%]
o5 100 5—216.58¢ « expl —0.2377(¢/0.026 37)"27] | D=1—exp[ —0.2377(¢/0.026 3727
0.97 6=216.58¢[0.03+0.97exp[ —0.2765(e/0.026 37)376% ] D=1—exp[ —0.2765(/0.026 37)376% ]
0.94 6=216.58¢[0.06+0.94exp[ —0.3169(e/0.026 37)343 ] D=1—exp[ —0.3169(e/0.026 37)343]
0.91 6=1216.58¢[0.09+0.91exp[ —0.3590(e/0.026 37)3181] D=1—-exp[ —0.3590(¢/0.026 37)%181]
0.88 6=1216.58¢[0.12-+0.88exp[ —0.4029(e/0.026 37)29%8 ] D=1—exp[ —0.4029(¢/0.026 37)%9%8 ]
T ors 100 5=237.29 « exp[ —0.3369(e/0.027 08)*0%] D=1—exp[ —0.3369(e/0.027 080+ ]
0.97 6=237.29¢[0.03+0.97exp[ —0.3798(e/0.027 08) 7! ] D=1—exp[ —0.3798(¢/0.027 08)%7°! ]
0.94 6=1237.29¢[0.06+0.94exp[ —0.4246(e/0.027 08)2586 ] D=1—exp[ —0.4246(e/0.027 08) %586 ]
0.91 6=237.29¢[0.09+0.91exp[ —0.4716(e/0.027 08) 48] D=1—exp[—0.4716(e/0.027 08)2487]
0.88 6=237.29¢[0.12+0.88exp[ —0.5209(e/0.027 08)2:361] D=1—exp[ —0.5209(e/0.027 08)%361]
S [ 100 5=235.47¢ » exp[ —0.4418(¢/0.029 312253 ] D—1—exp[ —0.4418(e/0.029 31)22657]
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0.94 6=1235.47¢[0.06+0.94exp[ —0.5397(e/0.029 31)%07] D=1—-exp[ —0.5397(e/0.029 31)2057]
0.91 6=235.47¢[0.09+0.91exp[ —0.5926(¢/0.029 31)1-99°] D=1—exp[—0.5926(e/0.029 31)1.9907]
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"""" 1.25 100 G=185.58¢ + exp[ —0.5404(/0.03571) 15590 D=1—exp[ —0.5404(¢/0.0357) 180
0.97 6=185.58¢[0.03+0.97exp[ —0.5933(e/0.0357)1.7807] D=1—exp[ —0.5933(¢/0.0357) 1780 ]
0.94 6=185.58¢[0.06+0.94exp[ —0.6491(e/0.0357) 1729 ] D=1—-exp[ —0.6491(e/0.0357) 1729 ]
0.91 6=185.58¢[0.09-+0.91exp[ —0.7083(e/0.0357) 1696 ] D=1—exp[ —0.7083(e/0.0357)1-69 ]
0.88 6=185.58¢[0.12+0.88exp[ —0.7711(e/0.0357)1-6797] D=1—exp[ —0.7711(e/0.0357) 1679 ]
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Fig.4 Stress-strain curves of phosphogypsum

cementation body with different fiber contents
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Study on Damage Properties and Constitutive Model of Phosphogypsum Cementation Body with Different Fiber Content
ZHANG Weizhong » TANG Jie, KONG Dehua, KANG Qinrong
(School of Resources and Safety Engineering. Wuhan Institute of Technology, Wuhan, Hubei 430060, China)

Abstract: In order to improve the strength and toughness of phosphogypsum cementation body. the experiment of adding fiber
to improve the mechanical strength characteristics of phosphogypsum cementation body was carried out. The damage law of
phosphogypsum-based composite cement with polypropylene fiber content of 0, 0.5%, 0.75%, 1% and 1.25% was studied.
The results are as follows. Frstly, with the increase of polypropylene fiber content, the peak strain and compressive strength of
phosphogypsum cementation body increase to a certain extent, and the compressive strength and elastic modulus increase first
and then decrease. The optimal fiber incorporation amount is 0.75%. Secondly, the stress-strain curves of cement specimens
with different fiber contents have similar shapes, and the differences between the stress-strain curves of fiber-doped cements
and ordinary phosphogypsum cements show that the incorporation of fibers can improve the post-peak residual strength and
toughness of the cements, and obviously improve the compressive strength of the phosphogypsum cements. Thirdly, based on
the strain equivalence theory and statistical damage theory. five kinds of damage correction coefficients were introduced, and
the uniaxial compression damage constitutive model of fiber-doped phosphogypsum cementation body was derived. The uniaxial
compression damage constitutive equation and damage evolution equation of phosphogypsum cementation body with different
fiber content were established. Finally, comparing the theoretical curve with the experimental curve, it is found that each curve
has a similar shape and the two are in good agreement at the peak, indicating that the established theoretical constitutive model
has certain reference value for the analysis and research of phosphogypsum cementation body with different fiber contents. The
research results can provide some theoretical support for the application of phosphogypsum-based composite materials in the
field of solid waste cemented filling.

Key words: Phosphogypsum cementation body, Polypropylene fibre, Constitutive model, Damage evolution, Compressive

strength





