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ABSTRACT 
 

Weathered phyllite fillers are easily crushed under water and load, resulting in the rock 
content change. Therefore, resilient modulus of weathered phyllite fillers is affected not only 
by moisture content, but also by rock content. With the aim of investigating the effects of 
moisture content and rock content on the resilient modulus of weathered phyllite fillers, a 
small-scale indoor resilient modulus testing apparatus was developed, and the resilient 
moduli of seven groups of rock content with six different moisture content were tested using 
the indoor test apparatus. In addition, the influence of the moisture content and the rock 
content on the resilient modulus of weathered phyllite filler were analyzed. Furthermore, 
fractal dimension was introduced to further explore the relationship between rock content 
and resilient modulus of weathered phyllite fillers. Results show that the resilient modulus of 
weathered phyllite fillers increased first and then decreased with the increase of moisture 
content and rock content, among which the resilient modulus reached maximum at the 
moisture content of 5% and rock content of 55%. Moreover, the fractal dimension of 
weathered phyllite fillers after compaction first increased and then decreased with the 
increase of rock content, while the resilient modulus increased with the increase of fractal 
dimension of weathered phyllite fillers after compaction. The findings in this paper could 
provide guidance for the construction of weathered phyllite filling subgrade. 
Keywords: weathered phyllite fillers, resilient modulus, moisture content, rock content, 
fractal dimension 
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1. INTRODUCTION 
 
Resilient modulus of subgrade soil, which describes the relationship between load and 
deformation based on elastic theory, is one of the parameter indexes to characterize the 
bearing capacity of highway subgrade. And the main factors that affect resilient modulus are 
natural soil moisture content, soil texture, and degree of compaction of the soil (Farrar and 
Turner, 1991; Khoury and Zaman, 2004; Ceratti et al., 2004; Khoury et al., 2009; Li and Lan, 
2013; Rahman and Tarefder, 2015; Han and Vanapalli, 2016). As a kind of special soil, 
weathered phyllite belongs to soft rock and its properties are extremely different from those 
of ordinary soil. With low strength, poor stability, weathered phyllite is prone to collapse and 
soften. Thus, its resilient modulus is not only affected by moisture content, but also by rock 
content and degree of crushing. Fractal dimension is one of the important parameters to 
characterize the degree of crushing of weathered phyllite. Therefore, it is meaningful to 
adopt fractal dimension to analyze the influence of moisture content and rock content on 
resilient modulus of weathered phyllite filling subgrade. 

Ling et al (2007) and Dong et al (2013) pointed out that resilient modulus of subgrade 
decreased with the increase of moisture content. Shi (2011), Hu et al (2012), Kim et al (2013), 
Zhang et al (2013), Salour and Erlingsson (2015) investigated the resilient modulus variation 
of clay, silt and sand with the change of moisture content and found that soil type greatly 
affected the resilient modulus variation. In addition, researches have shown that the higher 
the degree compaction, the greater the resilient modulus (Wu et al., 2005; Wu et al., 2015; 
Zhao and Yang, 2011; Razouki and Ibrahim, 2017). Furthermore, Simonsen et al (2002), 
Wang et al (2005), and Liang et al (2008) pointed out that resilient modulus of subgrade in 
frozen area was also influenced by the freeze-thaw cycle times. 

Although scholars have carried out a great deal of research on the influencing factors 
on subgrade resilient modulus, the existing research is only aimed at fine - grained soil. And 
the gradation curve of the fine-grained soil hardly change before and after loading, which is 
quite different from coarse - grained soil, especially weathered phyllite. Weathered phyllite 
will further brake down after loading, and its gradation curve will greatly change. Therefore, 
it is necessary to investigate the influencing factors on resilient modulus of weathered 
phyllite. 

With the aim of investigating the influencing factors on resilient modulus of weathered 
phyllite, this paper studied the influence of moisture content and rock content on resilient 
modulus of weathered phyllite through indoor test apparatus. Furthermore, this paper 
adopted the fractal dimension to analyze the relationship between degree of crushing and 
resilient modulus of weathered phyllite.  
  
2. MATERIALS AND METHODS 
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2.1 Testing equipment 

 
The testing equipment (as shown in Fig. 1) used in this paper consisted of three parts: 
Plexiglas tube, loading device and deformation acquisition device. The Plexiglas tube with 
inside dimension of 50 cm×65 cm, was used to hold weathered phyllite fillers. The rigid plate 
was located below the Plexiglas guard and was used to support the Plexiglas tube. The 
loading device was composed of reaction beam, jack, TJH-4A load sensor and TY5D/A 
digital display instrument. In order to ensure that the filler was evenly loaded, a rigid bearing 
plate with diameter of 20 cm was placed between the filler and the loading device. The 
quantitative deformation acquisition device consisted of two dial indicators and fixed dial 
indicator devices. The dial indicators with the maximum mileage of 1 cm and the precision 
of 0.001 cm, were adopted to monitor the deformation of the tested filler. 
 

  

Figure. 1  Testing apparatus 

 

2.2 Materials 
 
The weathered phyllite fillers used in the test were extracted from excavated discards in the 
eastern section of Ankang, Shitian highway (as shown in Fig. 2), and its main mineral 
components are chlorite, sericite, muscovite, quartz, plagioclase and metal mineral. 
Atterberg Limits of weathered phyllite fillers are shown in Table 1. According to the 
unconfined compression strength test, the maximum compression strength of the weathered 
phyllite in the natural state was 29.5 MPa, while the maximum compression strength in the 
saturated state after immersion for 48 h was 14.3 MPa. According to Table 2, the weathered 
phyllite fillers used in the experiment belonged to the soft rock. 
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Figure. 2  Weathered phyllite from eastern Ankang of Shitian highway. 

 
Table 1  Atterberg limits of weathered phyllite fillers 

Liquid Limit Plastic Limit Plasticity Index 

19.8% 16% 3.8% 

 
Table 2  Rock hardness classification table 

Hardness degree 
Hardest 

rock 
Hard rock Soft rock Softer rock 

Softest 
rock 

Saturated uniaxial 
compression strength / 

RW（MPa） 
R୛＞60 60≥R୛＞30 30≥R୛＞15 15≥R୛＞5 R୛≤5 

 
2.3 Filling and loading method 
 
The weathered phyllite fillers were filled in four layers into the Plexiglas tube by volume 
control method. The quantity of weathered phyllite filler filling into each layer was calculated 
according to Eq. (1). After calculation, the detailed filling parameters for each layer are 
shown in Table 3. 

 maxM   d v   (1) 

where M is the quantity of weathered phyllite fillers filling into each layer (g), maxd  is the 

maximum dry density of the weathered phyllite fillers (g/cm3), V is the volume of weathered 
phyllite filler filling into each layer, V=π×252×15 (cm3), γ is compaction degree, and in this 
test γ is 94%. 
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Table 3  Filling parameters for different groups 

Rock content 0 25% 35% 45% 55% 65% 75% 

Maximum dry density 

(g/cm3) 
2.091 2.100 2.112 2.215 2.358 2.227 2.218 

Optimum moisture 

content (%) 
9.014 8.924 8.717 8.036 7.305 6.741 6.382 

Quantity of fillers for each 

layer (g) 
69823 70124 70524 73296 78739 74364 74064 

Total quantity of fillers (g) 279290 280490 282100 296080 314960 297460 296260 

The weathered phyllite fillers was pre- loaded with 0.05 MPa using the jack, to make the 
rigid bearing plate touch the fillers. Then the specimen was unloaded and the dial indicators 
were adjusted to a position close to the full range. The predetermined maximum unit 
pressure (0.4 MPa) was divided into 4-6 parts as the loading pressure for each stage. When 
the loading time of each stage reached 1 min, the dial indicators readings were recorded, 
and at the same time, the specimen was unloaded to recover the deformation. When the 
unloading time reached 1 min, the dial indicators readings were recorded again, and the 
next stage load was applied at the same time. The loading and unloading were carried out 
gradually, and the dial indicator readings were recorded until the last stage of the load. 

 
2.4 Calculation and correction of resilient modulus of weathered phyllite 
 
Based on the elastic half-space theory and the field test method, resilient modulus of the 
weathered phyllite was calculated according to Eq. (2). 

   
  


2i

0 0
i

1
4

pD
E u

l
 (2) 

where E0 is the resilient modulus (kPa), 0u  is the Poisson ratio, and 0u = 0.35 in this test, 

Pi is the pressure value at each level (cm), li is the resilient deformation corresponding to Pi 
(kPa)), D is the diameter of bearing plate (cm), and D = 20 cm in this test. 

However, the test in this paper was indoor test and the Plexiglas tube had restraining 
effect on the weathered phyllite fillers. According to Specifications for Design of Highway 
Asphalt Pavement (JTG D 50-2006), it is necessary to correct the resilient modulus 
according to Eq. (3) 

  0osE E  (3) 

where osE   is the corrected resilient modulus (MPa),   is the correction factor, and 

according to Eq. (4), 0.4   in this study. 

     -5 2 3=1.2381 10 5.5838 10 1.0283D D  (4) 

where D is the diameter of the rigid bearing plate, and D is 200mm in this paper. 
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2.5 Test program 
 
According to ASTM D2488, particles that will be retained on a No. 4 (4.75-mm) U.S. standard 
sieve include gravel, clay, boulders and cobbles. Liu et al (2017) defined particles with 
diameter larger than 5mm (round-hole mesh) as rock. Hence, weathered phyllite fillers with 
diameter larger than 4.75 mm (squre hole mesh) were defined as rock in this paper. In order 
to study the effect of rock content on the resilient modulus of weathered phyllite, seven 
groups of weathered phyllite fillers with different gradations, which were fine grain content, 
25%, 35%, 45%, 55%, 65% and 75% rock content separately, were prepared in this test 
(gradation curves are shown in Fig. 3). And each gradation group was prepared with six 
moisture contents levels, as shown in Table 4. The weathered phyllite fillers were loaded 
using jack to induce deformation. It is worth noting that if the filler becomes too soft to detect 
its deformation, test of the group is considered invalid.  

 

Figure. 3  Grain size distributions for weathered phyllite fillers 

Table 4  Test scheme design 

Moisture content 
Rock content 

3% 5% 7% 9% 11% 13% 

0       
25%       
35%       
45%       
55%       
65%       
75%       
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3. RESULTS AND DISCUSSION 
 
3.1 Resilient modulus of weathered phyllite fillers 
 
When the moisture content was greater than 9%, weathered phyllite fillers with rock content 
of 65% and 75% were difficult to compact due to the excessive pore water pressure, and 
their deformations could not be measured. Therefore, the two groups were eliminated. 
Similarly, when the moisture content was 13%, deformations of weathered phyllite fillers 
could not be detected except fine grain content weathered phyllite fillers. Resilient modulus 
curves of weathered phyllite for each group are shown in Fig. 4. 
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Figure. 4  Resilient modulus curves of weathered phyllite 

 
As can be seen from Fig. 4, resilient modulus of weathered phyllite fillers varies with the 
change of moisture content and rock content. However, the shape of resilient modulus 
curves of weathered phyllite fillers with different rock content is similar, showing a trend of 
first increasing and then decreasing, and the moisture content corresponding to the peak 
resilient modulus of each group is slightly smaller than the optimum moisture content of 
weathered phyllite. That is because water acts as a lubricant between the weathered phyllite 
particles when the moisture content of the weathered phyllite is less than the optimum 
moisture content. Water is conducive to the compaction of weathered phyllite fillers. Hence, 
the strength of weathered phyllite increases with the increase of moisture content, resulting 
in the increase of resilient modulus. Nevertheless, when the moisture content of the 
weathered phyllite is larger than the optimum moisture content, the water film on the surface 
of weathered phyllite particles becomes thicker with the increase of moisture content. Water 
hinders weathered phyllite particles from further moving closer to each other, resulting in the 
decrease of soil strength and resilient modulus. Especially when the moisture content 
reaches a certain extent, the weathered phyllite fillers will soak, and the strength of the 
weathered phyllite will decrease sharply, making the rapid decline of resilient modulus. 
Moisture content corresponding to the peak resilient modulus varied with rock content of the 
weathered phyllite fillers. According to Fig. 4, the greater the rock content of the weathered 
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phyllite, the smaller the moisture content corresponding to the peak resilient modulus. 
Similarly, it can be seen from Table 3, the optimum moisture content of weathered phyllite 
also decreased with the increase of rock content, indicating that the water holding capacity 
of weathered phyllite decreases with the increase of the rock content. 
Furthermore, Fig. 4 also shows that resilient modulus of weathered phyllite fillers firstly 
increased and then decreased with the increase of rock content. Resilient modulus of 
weathered phyllite fillers with 55% rock content were obviously larger than that of other 
gradation groups, and under 5% moisture content, resilient modulus of weathered phyllite 
fillers with 55% rock content reached the maximum value of 47.37 MPa. That may be 
attribute to that the weathered phyllite fillers with 55% rock content had the maximum dry 
density (shown in Table 3).  

 
3.2 Relationship between resilient modulus and fractal dimension 
 
Due to the breakability of weathered phyllite, it will further brake down under load, resulting 
the rock content change of weathered phyllite. Fractal dimension is one of the important 
indicators to characterize the disintegration and fragmentation of weathered phyllite. 
Therefore, fractal dimension of weathered phyllite has a certain relationship with the resilient 
modulus. 
Tyler and Wheatcraft (1992) assumed that different soil particles had the same density, and 
on this basis, they established a fractal model of particle mass-particle distribution, as shown 
in Eq. (5). 

 


 

    
 

3

1 i 2 i i

t t max

(d ) (d ) d
1

d

D
M M

M M
 (5) 

where di is the sieve size, dmax is the maximum particle size of the weathered phyllite fillers, 
M1(di) is the mass of weathered phyllite fillers with particle sizes of less than di, M2(di) is the 
mass of weathered phyllite fillers with particle sizes of larger than di, Mt is the total mass of 
the weathered phyllite fillers, and Mt = M1(di)+ M2(di), D is the fractal dimension of the 
weathered phyllite fillers.  

Take the logarithm on both sides of Eq. (5), we get: 

       1 i i maxlg (d ) / 3 lg d / dM M D  (6) 

As can be seen from Eq. (6), the fractal dimension can be obtained if the particle size and 
mass of the weathered phyllite are known. In this test, particle sizes and masses of 
weathered phyllite fillers with 45%, 55% and 65% rock content were obtained before and 
after compaction test. And the results are plotted in Fig. 5. 
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Figure. 5   1 ilg (d ) /M M  vs  i maxlg d / d before and after compaction 

It can be seen from Fig. 5 that  1 ilg (d ) /M M  has a good linear relationship with 

 i maxlg d / d  before and after compaction, and the correlation coefficients of the linear fit are 

both above 0.95. Therefore, the slops of these straight lines are equal to (3-D), and then 
we got fractal dimensions (D) of the weathered phyllite fillers, as shown in Table 5. 

Table 5  Fractal dimensions of the weathered phyllite fillers 

Rock content 
State 

45% 55% 65% 

Before compaction 2.4984 2.4871 2.412 
After compaction 2.5394 2.5457 2.503 

 
The fractal dimension of weathered phyllite fillers quantitatively reflects their fragmentation 
degree. And the larger the fractal dimension, the higher the degree of fragmentation of the 
fillers. It should be noticed that the greater the fractal dimension of the subgrade filler after 
compaction, the smaller the probability of further crushing of the fillers under load. Namely, 
the larger the fractal dimension after compaction, the greater the stability. 
As can be seen from Table 5, the fractal dimension of fillers before compaction decreased 
gradually with the increase of rock content, indicating that fragmentation degree of fillers 
with 45% rock content was the largest among the three groups. After compaction, the fractal 
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dimensions of all the weathered phyllite fillers increased, denoting that weathered phyllite 
fillers were further broken down after compaction. Furthermore, among the three groups, 
the fractal dimension of weathered phyllite fillers with 55% rock content was the largest after 
compaction. That is, the degree of crushing of weathered phyllite fillers with 55% rock 
content after compaction was the largest, indicating that it was less likely to further brake 
down under load. On the contrary, weathered phyllite with 65% rock content was most likely 
to further brake down under load. Therefore, weathered phyllite fillers with 55% rock content 
has the best stability among the three groups, resulting the smallest settlement under load 
and the largest resilient modulus. It can be concluded that fractal dimension of weathered 
phyllite fillers after compaction first increased and then decreased with the increase of the 
rock content. Besides, the resilient modulus increases with the increase of fractal dimension 
of weathered phyllite fillers after compaction.  

 
4. CONCLUSIONS 
 
In this paper, the influence of moisture content and rock content on the resilient modulus of 
weathered phyllite filler was researched using in-house built test apparatus. Besides, 
relationships between the rock content and the resilient modulus of weathered phyllite fillers 
were analyzed. The experimental finding from this study can be summarized as follows: 
 
1. Resilient modulus of weathered phyllite was greatly affected by moisture content and rock 
content. And with the increase of moisture content, resilient modulus of weathered phyllite 
fillers first increased and then decreased. Similarly, with the increase of rock content, 
resilient modulus of weathered phyllite fillers first increases and then decreases. Besides, 
resilient modulus of weathered phyllite fillers reached maximum at the moisture content of 
5% and rock content of 55%. 
 
2. Moisture content corresponding to the peak resilient modulus of each group of weathered 
phyllite fillers was slightly smaller than the optimum moisture content of the fillers. And the 
higher the rock content of the weathered phyllite fillers is, the smaller the moisture content 
corresponding to the peak resilient modulus. 
 
3. Fractal dimensions of weathered phyllite fillers with 45%, 55% and 65% before and after 
compaction were tested. It was found that the fractal dimension of weathered phyllite fillers 
after compaction first increased and then decreased with the increase of the rock content. 
Furthermore, stability increased with the increase of fractal dimension of weathered phyllite 
fillers after compaction, resulting in the increase of resilient modulus. The findings in this 
paper are of great significance for the construction of weathered phyllite filling subgrade.  
 
Acknowledgements 
 
This work was supported by National Natural Science Foundation of China (51378072) and 
the Special Found for Basic Scientific Research of Central College of Chang’an University 
(300102218408). The authors gratefully acknowledged their financial support. 

37th Annual Southern African Transport Conference (SATC 2018)
Proceedings ISBN Number: 978-1-920017-89-7
Produced by: Jukwaa Media : www.jukwaa.net

9 - 12 July 2018
Pretoria, South Africa

306



References  
 
Ceratti, J., Gehling, W. Y., & Núñez, W., 2004. Seasonal variations of a subgrade soil resilient 

modulus in southern brazil. Transportation Research Record Journal of the 
Transportation Research Board, 1874(1), pp. 165-173. 

 
Dong, C., Leng, W. M., Li, Z. Y., & Cao, X. W., 2013. Experimental study of dynamic resilient 

modulus of cement-improved high liquid limit clay. Rock & Soil Mechanics, 34(1), pp. 133-
138. 

 
Farrar, M. J., & Turner, J. P., 1991. Resilient modulus of wyoming subgrade soils. Fine 

Grained Soils. 
 
Han, Z., & Vanapalli, S. K., 2016. Relationship between resilient modulus and suction for 

compacted subgrade soils. Engineering Geology, 211, pp. 85-97. 
 
Hu, M. L, Yao, H. L., Liu, J., Lu, Z., & You, H. J., 2012. Research on influence of dry density 

on subgrade performance. Rock & Soil Mechanics, 33(S2), pp. 91-97. 
 
Khoury, N., & Zaman, M., 2004. Correlation between resilient modulus, moisture variation, 

and soil suction for subgrade soils. Transportation Research Record, 1874(1), pp.99-107. 
 
Khoury, N., Brooks, R., Zaman, M. M., & Khoury, C. N., 2009. Variations of resilient modulus 

of subgrade soils with postcompaction moisture contents. Transportation Research 
Record Journal of the Transportation Research Board, 2101(2101), pp. 72-81.  

 
Kim, D. G., Lee, J. H., Hwang, Y. C., & Chang, B. S., 2013. Effect of engineering properties 

on resilient modulus of cohesive soil as subgrade. Journal of the Korean Geotechnical 
Society, 29(10), PP. 67-74 

 
Li, C., & Lan, W., 2013. Study on moisture modification for resilient modulus of subgrade. 

Applied Mechanics & Materials, 361-363, pp. 1460-1466. 
 
Liang, R. Y., Rabab’Ah, S., & Khasawneh, M., 2008. Predicting moisture-dependent resilient 

modulus of cohesive soils using soil suction concept. Journal of Transportation 
Engineering, 134(1), pp. 34-40. 

 
Ling, J. M., Chen, S. K., & Cao, C. W., 2007. Analysis of influence factors on resilient 

modulus of subgrade soils. Journal of Building Materials, 10(4), pp. 446-451. 
 
Rahman, M. T., & Tarefder, R. A., 2015. Assessment of molding moisture and suction on 

resilient modulus of lime stabilized clayey subgrade soils. Geotechnical Testing Journal, 
38(6), pp. 840-850. 

 

37th Annual Southern African Transport Conference (SATC 2018)
Proceedings ISBN Number: 978-1-920017-89-7
Produced by: Jukwaa Media : www.jukwaa.net

9 - 12 July 2018
Pretoria, South Africa

307



Liu, X. R., Tu, Y. L., Wang, P., Zhong, Z. L., Tang, W. B., & Du, L. B. 2017. Particle breakage 
of soil-rock aggregate based on large-scale direct shear tests. Chinese Journal of 
Geotechnical Engineering, 39(8), pp. 1425-1434.  

 
Razouki, S. S., & Ibrahim, A. N., 2017. Improving the resilient modulus of a gypsum sand 

roadbed soil by increased compaction. International Journal of Pavement Engineering 
(11), pp. 1-7. 

 
Salour, F., & Erlingsson, S., 2015. Resilient modulus modelling of unsaturated subgrade 

soils: laboratory investigation of silty sand subgrade. Road Materials & Pavement Design, 
16(3), PP. 553-568. 

 
Shi, H. J., 2011. The research on mechanics performance of different soil texture. Journal 

of Inner Mongolia Agricultural University, 32(S1), PP. 248-251. 
 
Simonsen, E., Janoo, V. C., & Isacsson, U., 2002. Resilient properties of unbound road 

materials during seasonal frost conditions. Journal of Cold Regions Engineering, 16(1), 
pp. 28-50. 

 
Tyler S W, Wheatcraft S W., 1992. Fractal scaling of soil particle-size distributions: analysis 

and limitations. Soil Science Society of America Journal, 56(2), pp. 362-369. 
 
Wang, D. Y., Wei, M. A., Chang, X. X., Sun, Z. Z., Feng, W. J., & Zhang, J. W., 2005. Physico-

mechanical properties changes of qinghai—tibet clay due to cyclic freezing and thawing. 
Chinese Journal of Rock Mechanics & Engineering, 24(23), pp. 4313-4319.  

 
Wu, W., Dong, C., Jiao, L. H., & Li, Z. Y., 2015. Experimental Study of Dynamic Resilient 

Modulus of High Liquid Limit Clay. Highway Engineering, 40(01), pp. 182-185. 
 
Wu, D. H., Wang, X. C., & Yao, A. L., 2005. Research on rebound modulus of embankment 

in shanxi guanzhong area. Journal of Highway & Transportation Research & 
Development, 22(2), pp. 28-30. 

 
Zhang, J. H., Zhou, Y., & Zheng, J. L., 2013. Laboratory test method for dynamic rebound 

modulus of subgrade red clay in moist-heat area. Applied Mechanics & Materials, 477-
478, PP. 466-471. 

 
Zhao, Z. R., & Yang, H. X., 2011. Experimental study on compression and rebound 

characteristics of high liquid limit clay of the yellow river alluvial plain. Advanced Materials 
Research, 368-373, PP. 2554-2557. 

37th Annual Southern African Transport Conference (SATC 2018)
Proceedings ISBN Number: 978-1-920017-89-7
Produced by: Jukwaa Media : www.jukwaa.net

9 - 12 July 2018
Pretoria, South Africa

308


	Cover
	Review
	Review Process
	Reviewers
	List of Reviewed Papers

	Organising Committees
	Uber Report (Sponsor)
	SEARCH
	CONTENTS
	Plenary Presentations
	The Road Construction Sector’s Contribution to the Transport Future that we Desire
	Beyond Mobility: Toward Prosperous, Livable and Inclusive Urban Futures
	The Role of Air Transport in the Strategic Development Mix of South Africa

	1a: 4th International Conference on Transport: Infrastructure
	The Third Report Card: Transport Fixed Infrastructure Results and Conclusions
	An Economics-based Road Classification System for South Africa
	Proposed Method to Calculate Asset Values for Road Structures
	Investigation of Flood Effects on Road Performance: A Case of Arusha, Tanzania
	Bhutanese Road and Bridge Resilience to Floods and Landslides – First Suggestions for
	Consequences of Delayed Maintenance of Pavement Networks
	Porosity and Permeability Evaluation of Pervious Concrete using Three-Dimensional X-Ray
	Development of Warm in-Place Recycling Technique as an Eco-Friendly Asphalt

	1b: Treasury Session - Public Transport and Spatial Transformation
	No Papers Available

	1c: Rural
	Influencing Factors for Future Youth Entrepreneurs: A Conceptual Framework for the Transport Industry
	Empowerment of Women in the Transport Sector Value Chain: Lessons for Policy and Practice
	Locked-Up Gains and Missed Opportunities: A Rapid Review of the 2007 and 2018 Versions of the Rural Transport Strategy for South Africa
	The 4th Industrial Revolution, Improve your Skills or be Deemed Irrelevant
	Passenger Transport by Light Delivery Vehicle (LDV) in the Vhembe District Municipality of Limpopo Province, South Africa
	Exploring Industry’s Contribution to the Labour Intensive Construction of Low Order Rural Community Access Roads
	Scientific Approaches to Link the Targets Identified in NATMAP and NITSF to Measurable and Comparable Annual Targets Applicable to the Local Municipality Sphere of Government

	1d: Freight and Logistics
	Interventions to Improve Freight Vehicle Road Safety in Ethekwini Municipality
	Drive: A Distance-Based Road User Charge Voluntary Experiment
	Geotrack: An Efficient Simulation Tool for the Analysis of Heavy Vehicle Manoeuvrability
	The Truth about Piracy
	3D Printing Impacts on South African Third Party Logistic Service Providers

	2a: 4th International Conference on Transport Infrastructure
	Laboratory Evaluation of Road Construction Materials Enhanced with Nano-Modified Emulsions (NMES)
	Development of a New Laboratory Accelerated Machine-Multivariable Accelerated Abrasion Machine
	An Investigation of Aggregate Degradation in a High Stress Field
	The Effects of Angularity of Coarse Aggregates on Asphalt Mixture’s High-Temperature Performance and Compaction Performance
	Evaluation of Stiffness of Cement Stabilized Granular Lateritic Soils using Ultrasonic Pulse Velocity (UPV) Test
	Importance of the Zero Point in DCP Testing of Structural Capacity of Flexible Pavements
	Finite Element Analysis of Effects of Asphalt Pavement Distressers on FWD Dynamic Deflection Basin
	Effect of Moisture Content and Rock Content on the Resilient Modulus of Weathered Phyllite Fillers
	Research on Uneven Settlement of Subgrade with Micro-Piles
	The Application of Semi-Continuous Post-Tension Pre-Stressing Box Girder Bridges in Africa
	The Economic Importance of an Optimal Road Investment Policy in South Africa

	2b: Urban and Public Transport
	Can Personal Travel Planning Shift Mode Choice and Travel Behaviour? Lessons from an Employee Programme for WWF South Africa
	Improving the Provision of Transport for Youth with Disabilities in Cape Town
	The Relationship between Transit-Oriented Development, Accessibility and Public Transport Viability in South African Cities: A Literature Review and Problem Framing
	Decades of Learning from Trends in Land Use and Travel: Travel and Transport Demand Estimation in the City of Tshwane
	Integrating Land-Cover Data with Data on Population and Household Characteristics to Assess Densification along the BRT Route in the City of Tshwane
	Comparison of New Peak Hour Trip Generation Rates with Existing Rates in the South African Trip Data Manual
	The Spatial Trend Associations between Socio-Economic Factors and Households’ Travel Pattern in Gauteng
	Progressive or Regressive: Efficacy of Innovative Urban Public Transport Systems on Urban Mobility in the City of Tshwane
	The Effect of Smog Pollution on Transport Mode Choice: A Case Study of Xi’an, China
	Equity in Transport Planning: Are we Asking the Right Questions?
	Uberpreneurship: To Brand or Not Brand, that is the Question

	2c: Rail
	Rail Commuter Service Quality in South Africa: Results from a Longitudinal Study
	A Case Study on Platform-Train Interface Occurrences at a Metrorail Passenger Station
	A Review on the Current Condition of Rail Infrastructure in South Africa
	The Influence of Ballast Fouling on Track Settlement
	Development and Calibration of a Wireless, Inertial Measurement Unit (Kli-Pi) for Railway and Transportation Applications

	2d: Traffic Management, Safety and Security in Combination with the Road Safety Audits in SA
	GIS based Identification of Hazardous Locations in the Western Cape
	Evaluation of the Safety Benefits of the Exclusive and Concurrent Green Man Phasings for Pedestrians in Cape Town
	Horizontal Road Markings and Autonomous Driving – Back from the Future
	Analysing Road Fatalities Impacting Children Aged 0-17 in the Case of Gauteng: A Three-Year Analysis (2015-2017)
	RTMC/ SARF/ SANRAL Road Safety Audits in South Africa Workshop : Road Safety Tools
	RTMC/ SARF/ SANRAL Road Safety Audits in South Africa Workshop : Road Safety Audit Training in South Africa
	RTMC/ SARF/ SANRAL Road Safety Audits in South Africa Workshop: Formalisation of Road Safety Audit Processes in South Africa
	RTMC/ SARF/ SANRAL Road Safety Audits in South Africa Workshop : Review and Formalisation of South African Road Safety Audit Guidelines

	3a: Public Transport and Paratransit
	Exploring the Design and Management of Learner Transport Services
	Evaluation of National Road Network Funding in Namibia: The Curse of Efficient Road User Charges
	Activity Participation and Perceptions on Informal Public Transport and Bus Rapid Transit in Dar Es Salaam City
	Understanding the Operational Characteristics of Paratransit Services in Accra, Ghana: A Case Study
	Passenger Satisfaction with Minibus-Taxi Feeder Services at the Mitchells Plain Public Transport Interchange in Cape Town
	Tools to Assist in Determining Business Values of Individual Minibus-Taxi Operations in Rustenburg, North-West, South Africa
	Towards a Stated Choice Methodology to Determine Minibus-Taxi Driver Willingness to Provide Off-Peak Feeder Service
	Beyond BRT: Innovation in Minibus-Taxi Reform in South African Cities
	Success and Delay in IPTN Projects: Case Study Analysis of Three South African Cities

	3b: Traffic Engineering
	Traffic Impact of Pedestrianisation in Stellenbosch
	Traffic Impact of the its Time Event
	Factors That Influence the Geometric Detection Pattern of Vehicle-based Licence Plate Recognition Camera Systems
	Intelligent Transportation System as an Effective Remedy to Improve the Public Transportation in South Africa
	Perceptions of the Factors Causing Traffic Congestion and Plausible Measures to Alleviate the Challenge in Bloemfontein, South Africa

	3c: 5th China Africa Co-Operation Forum
	No Papers Available

	3d: Aviation
	Trends in International Aviation Research
	Airline Network-based Modeling Aspects and Methodologies for Multidisciplinary Optimization
	The Cost of Knowledge
	A New Concept for a Vertical Take Off and Landing Business Jet
	Aerospace Technology: Crystal Ball Gazing
	Applications for Remotely Piloted Aircraft Systems

	4a: Integrated Public Transport Networks: Mapping, Data and ICT
	Measuring Individuals’ Travel Behaviour by Use of a GPS-based Smartphone Application in Dar Es Salaam City
	Public Transportation and Land Use Impacts on Accessibility for Sustainable Public Transportation System in Bloemfontein
	Smart Spatial Data: Performing Public Transport-Related Tasks using the Ethekwini Transport Authority’s Smart Portal
	Mapping Minibus-Taxi Operations at a Metropolitan Scale – Methodologies for Unprecedented Data Collection using a Smartphone Application and Data Management Techniques
	Future Transportation — Human-Like Transportation
	Operation Optimization Considering Order Cancellation and Ticket Discount for on-Demand Bus System
	Identification of Trip Characteristics in Urban Rail Transit System using Wifi Information
	Solutions to Public Transport Challenges: The Solution of Urban Public Transportation - The Development and Application of BRT
	Towards a Desired Transport Future: Safe, Sufficient and Affordable
	Towards a Desired Transport Future: Safe, Sufficient and Affordable
	Future Urban Transport: Bicycle Viaducts
	Promoting Low-Carbon Transport in African Cities. A Discussion Paper on the State of Urban Transport and Potential for Cycling in Cities
	Impact of Minibus Taxi Scheduling on Route Efficiency

	4b: International Society for Weigh-In-Motion Workshop(IS-WIM)
	International Developments in WIM
	South American Applications of Strain Gauge Based WIM
	Adding Value to High Speed Weigh-In-Motion – Intelligent Enforcement the N3 Speed over Distance Integrated with Weigh-In-Motion
	WIM for Direct Enforcement in Brazil
	Weigh-In-Motion Enhancement Scenarios within the its Environment
	New International Standard on WIM
	Calibration and Quality Management of WIM Data
	Re-Engineering the Use of Road Networks Through on-Board Mass (OBM) Systems
	Commercial Vehicle Screening for Anomalous Tires: Weigh in Motion and Additional Screening Parameters / Tire Anomaly and Classification System (TACS) for Detection of Tire Problems
	Status of SIM Technology in South Africa and it’s Implementation in Accelerated Pavement Testing (APT)


