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Abstract: 
The Properties of Sub-grade (Support Soil) which road engineer faces_ especially its 
endurance capacity _ determines thicknesses of pavement layers which carry them, and 
provide a consistent foundation for the Road. 
In this research, we studied the potentiality of improving the performance of Sub-grade by 
improving its physical and mechanical features using the dust caught by means of special 
filters during cement manufacturing process. 
A return of electrostatic raw materials mill filter (REMF) _at Hama cement factory_ was added 
to samples of Sub-grade by three rates (5, 10, 15)% from dry sample weight. And Laboratory 
experiments were performed to determine these characteristics on the treated samples using 
return of filter (REMF), and to compare the results of the same experiments on the reference 
samples from Sub-grade (Support soil). 
The research concluded that adding the return of filter to Sub-grade (Support soil) improved 
its performance and Plasticity index decreased by 14%. Furthermore, endurance capacity also 
increased at good rates depending on adding (REMF) indicated by the (CBR) values recorded 
in two stages: the first is till the stability of swelling is proved(from 8.3 to 10.8), and the 
second is immersion for 7 days (from 6.7 to 10.5). So that, the value of (CBR) increased up 
to 55%. It was found that the addition of (REMF) at 15% of the dry weight of the Support soil 
samples were optimal ratios for improved performance. 

Keywords:  Cement dust, Sub-grade, Support soil, Soil improvement and stabilization, 
Utilization of industrial waste, Road tests. 
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Return of Electrostatic Mill Filter, REMF

REMF

A.MS.ML.S.FTotalMgOCaO3O2Fe3O2Al2SiOPF 
REMF

1.861.84193.5199.791.4848.301.422.657.4738.47
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gr/2cm 
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15.8 24.5 40.3 REMF15 4 
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gr/cm3 
 

REMF15REMF10REMF5REMF0
1.886 1.881 1.859 1.850 7 
1.912 1.911 1.884 1.871 9 
1.918 1.916 1.904 1.896 11 
1.907 1.906 1.897 1.889 13 
1.883 1.888 1.883 1.872 15 

REMF
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1.893 11.8 0 REMF0 1 

1.902 11.7 5 REMF5 2 

1.916 11.1 10 REMF103 

1.918 11.1 15 REMF154 
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(REMF)10-
15%

CBRCBR

CBRREMF

 
lb 

inch 
REMF15REMF10REMF5REMF0

0 0 0 0 0 
29 24 17 15 0.02 
72 65 59 50 0.04 
117 102 91 85 0.06 
206 194 173 152 0.08 
289 263 231 218 0.1 
341 321 304 265 0.16 
415 398 369 298 0.2 
452 435 410 326 0.24 
490 470 458 351 0.28 
537 512 497 372 0.32 
581 540 529 395 0.36 
611 559 551 414 0.4 
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(9)CBRREMF(10)

CBR
325.0 290.0 270.0 250.0 P1 (lb) 

425.0 410.0 390.0 315.0 P2(lb) 

10.8 9.7 9.0 8.3 
CBR0.1 

(%) 

9.4 9.1 8.7 7.0 
CBR0.2 

(%) 

10.8 9.7 9.0 8.3 CBR (%) 

CBRREMF
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CBR
REMF

 
 

lb 
inch 

REMF15REMF10REMF5REMF0
0 0 0 0 0 
34 17 13 8 0.02 
86 57 46 31 0.04 
135 95 81 67 0.06 
217 176 143 112 0.08 
289 241 213 185 0.1 
364 316 276 224 0.16 
425 405 329 261 0.2 
475 462 381 302 0.24 
525 517 425 338 0.28 
573 568 459 375 0.32 
601 596 495 409 0.36 
638 620 516 432 0.4 

CBR

(11)CBRREMF(12)
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15% 

 (CBR)15%REMF
55% 

 (REMF)15% 

 REMF 
 REMFCKD

 
 REMF 

315.0 270.0 230.0 200.0 P1(lb) 
450.0 425.0 350.0 275.0 P2(lb) 
10.5 9.0 7.7 6.7 CBR0.1 (%) 
10.0 9.4 7.8 6.1 CBR0.2 (%) 
10.5 9.4 7.8 6.7 CBR (%) 
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