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Road Performance of Modified Phosphogypsum

MENG Weizheng"®, JIANG Guanlu'*", YUAN Dezhao'*, BAO Jingjing"*

(1. School of Civil Engineering, Southwest Jiaotong University, Chengdu 610031, China;
2. Key Laboratory of High-speed Railway Engineering, Ministry of Education, Chengdu 610031, China)

Abstract: Compaction test, unconfined compressive strength test and California bearing ratio test were conducted to
modified phosphogypsum. The settlement of roadbed with different compaction degree and height (modified
phosphogypsum system as roadbed filler) was simulated by geotechnical centrifuge. The final settlement of subgrade
with different boundary conditions was obtained by compression test and layer-summation method. The optimum
mix ratio after comprehensive consideration is semi-hydrated gypsum accounts for 10% of the mass of air-dried
phosphogypsum, liquid adhesive accounts for 0.5%.The modified phosphogypsum satisfies strength requirement
of roadbed. Embankment(20 m height and below ) with a compaction degree of 85% .95% and 100% satisfies the
post-construction settlement requirements of 20 cm.
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Table 1 Main chemical composition of industrial waste phosphogypsum

w/%
sio, ALO, Fe,0, Ca0 MgO K,0 Na,0O S0, P,0. Na,0
19. 680 6.440 1. 140 36.470 7.153 0.012 0.035 28.930 0.105 0.035
1.2 KEWARKRAE T#2.
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Table 2 Mix proportion, unconfined compression strength and water stability of modified phosphogypsum specimens

Mix proportion(by mass)/ %

Group Specimen UCS/kPa UCS'/kPa K/%
A A C L G

Al 2.0 0 0 0 0 248. 89 0 0

A2 4.0 0 0 0 0 282. 66 0 0

A A3 6.0 0 0 0 0 312.54 0 0
Ad 8.0 0 0 0 0 460.91 304. 49 66.06

Al 0 3.00 0 0 0 415.22 0 0

/ A2 0 4.00 0 0 0 434.39 0 0

A A3 0 5. 00 0 0 0 535. 44 0 0
A4 0 6.00 0 0 0 638. 62 595. 56 86.49
AC1 2.0 0 3.0 0 0 628.57 534.73 85.07
AC AC2 4.0 0 3.0 0 0 700. 97 580. 83 82.86
AC3 6.0 0 3.0 0 0 824. 25 690. 37 83.76

ACL1 0.1 0 0.5 0.5 0 347.74 0 0

ACL2 0.2 0 1.0 1.0 0 482. 22 0 0
‘ ACL3 0.3 0 1.5 1.5 0 913. 50 765. 95 83.85
Ak ACLA 0.5 0 2.5 2.5 0 1768.49 1644.61 93.00
ACL5 0.7 0 3.5 3.5 0 1489.98 1395. 56 94. 66
ACL6 0.9 0 4.5 4.5 0 1401.54 1326.45 94. 64

ACL1 0.2 0 1.0 1.0 0 554. 29 0 0

ACL'2 0.3 0 2.0 1.0 0 917. 60 0 0
- ACL'3 0.4 0 3.0 1.0 0 1098. 72 961. 31 87.49
Ak ACL/4 0.5 0 4.0 1.0 0 1261.15 1168.78 92.68
ACL'5 0.6 0 5.0 1.0 0 1346.56 1138.69 84.56
ACL'6 0.7 0 6.0 1.0 0 1534.50 1373.13 89. 48

AGL1 0.5 0 0 1.0 4 540. 05 0 0

AGL AGL2 0.7 0 0 1.0 6 599. 68 0 0
AGL3 0.9 0 0 1.0 8 656. 96 520. 52 79.23

A'G1 0 0.25 0 0 5 581. 40 0 0

A'G2 0 0.50 0 0 5 631.39 0 0
A'G3 0 0.75 0 0 5 730. 50 572.50 78.37

A'G

A'G4 0 0.25 0 0 10 733.08 0 0
A'G5 0 0.50 0 0 10 698. 46 492. 37 70. 49
A'G6 0 0.75 0 0 10 650. 25 493.31 75. 86
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Fig.1 Centrifuge model bracket
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Fig.2 Compaction curves of specimen P, A3, ACI,
ACL6, A'G4
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Table 3 Test results of CBR

Swell
. Degree of . Water .
Specimen . CBR/% . capacity
compaction/ % absorption/g
(4 d)/mm
90 18.73 286.67 0. 60
A'G5 95 28.20 186.67 0.10
98 35.57 130. 00 0.17
90 20. 54 283.33 0.47
A'G6 95 25.60 196. 67 0.18
98 41.67 106. 67 0.09
90 0 176.67 0.26
P 95 0 113.33 0.25
98 0 40. 00 0.14
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Table 4 E_ of modified phosphogypsum A'G5

MPa
Degree of compaction/ %
Pressure/kPa
85 95 100
50 2.51 9.45 12.01
100 10.70 11.81 14. 95
200 16. 18 17.72 20. 34
400 24.53 25.44 31. 89
21
= Calculated value
18 F . .
e Experimental value
15+
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Fig. 7 Final settlement of subgrade under 85% degree

of compaction
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= Experimental value
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Fig.8 Final settlement of subgrade under 95% degree
of compaction
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Fig. 9 Final settlement of subgrade under 100% degree
of compaction
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