
International Journal of Advances in Mechanical and Civil Engineering, ISSN: 2394-2827 Volume-5, Issue-3, Jun.-2018 
http://iraj.in 

Usage of Steel Slag in Unpaved Roads & Embankments 
 

49 

USAGE OF STEEL SLAG IN UNPAVED ROADS & EMBANKMENTS 
 

1VIJAYALAKSHMI.S, 2SARAVANA AMUTHU.V 
 

1Assistant Professor, Department Of Civil Engineering,  
2Bachelor of Engineering, Department of Civil Engineering, Kongu Engineering College 

E-mail: 2amuthuvenkat@gmail.com 
 

 
Abstract - Our aim is to use an industrial waste (Steel slag) to strengthen our highways and also to find an effective way of 
disposing these waste materials. It also covers the aspects such as method of construction, testing for its strength, durability 
and maintenance process of these roads. Steel slag is a waste material obtained during the process of purification of ores. 
This slag consists of oxides such as Sio2, Cao and Al2O3 which are also present in Portland cement. This Cao is responsible 
for the pozzolanic behavior. The slag of size about 5-6mm is mixed with lime stone powder to achieve homogeneity and 
water is added in this method of construction.  We suggest an effective waste disposal process and a replacement for 
conventional materials. 
        

 
I. INTRODUCTION 
 
India has the second largest road network in the 
world. India has approximately 4.63km of roads per 
1000 people. As on 31 March 2016, 37.5% of roads 
were unpaved. These roads are generally made of 
native material. They are suitable for small vehicles, 
pedestrians and animals. They are mostly narrow in 
width. Steel slag is obtained while melting the ore. It 
is a waste material and no proper disposal of this 
waste is being practiced in India. This paper suggests 
a suitable method to manage this waste.  
 
II. UNPAVED ROADS 
 
Unpaved roads are generally called as dirt roads. 
They include gravel roads, laterite roads, murram 
roads and macadamized roads. These roads are 
generally narrower. They are suitable for pedestrians, 
animals and small vehicles.  
GRAVEL ROADS 
Gravel roads are type of unpaved roads which are laid 
with gravel brought from quarry or river bed. In 
NewZealand and commonwealth countries, these 
roads are called as ‘metal roads’. These roads are 
accessible during all weather conditions; hence they 
come under all weather roads category.  
LATERITE ROADS 
Laterite roads are entirely composed of laterite stone 
which are levelled to give a surface useful for 
transportation. These roads are also called murram 
roads. 
MACADAMIZED ROADS 
Macadam roads are also a class of roads in which 
single-sized crushed stone layers of small angular 
stones are placed and compacted thoroughly to form a 
levelled surface. This type of road construction came 
into practice by 1820 itself. 
STEEL SLAG – SOURCE 
Steel slag is generally a waste material which is 
obtained while cooling the ore. For our study we 
bought slag from Sree Rangaraj Ispat Industries, 
SIPCOT Industrial Growth centre, Perundurai 

III. METHODOLOGY 
 
The procedure of making the mix of the surface is so 
simple. This mix is composed of steel slag, lime 
powder and water. First, Slag collected is sieved to 
size of 5-6 mm. Lime powder and slag are mixed at a 
ratio of 1:4.5 and adequate quantity of water is added 
(maximum 9%). This forms a wet mix which can be 
laid directly over the land. To get a better finish the 
surface is to be levelled. 
 
IV. TESTS CONDUCTED 
 
1. IMPACT TEST  
Impact test is generally conducted to check the 
resistance to impact offered by aggregates to be used 
in pavements. For an aggregate to be used in surface 
course, the maximum impact value is 39. From the 
test conducted for steel slag the impact value is 
greater than 90. So, it is clear that slag has poor 
resistance towards impact load. 
 
2. CRUSHING TEST 
Crushing test shows to ability of aggregates to 
withstand crushing loads. For soiling the maximum 
aggregate crushing value is 60. Slag cannot be used 
for soiling too. It has poor resistance to crushing load. 
 
3. CALIFORNIA BEARING RATIO TEST (CBR 
TEST) 
California Bearing ratio test is a penetration test for 
mechanical behaviour of sub grade. Generally, the 
CBR value for 2.5 mm is higher than that of 5 mm 
penetration. If 5 mm penetration CBR value is higher, 
that the test is conducted for another time, if 5 mm 
penetration value is still higher, then that value is 
adopted as CBR value.   
Penetration (mm) Dial gauge 

readings(divisions) 
0.5 5 
1.0 11 
1.5 20 
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2.0 31 
2.5 42 
3.0 59 
4.0 80 
5.0 109 
7.5 172 
10.0 226 
12.5 271 

Table 1: CBR test recorded values 
 
CBR value for 2.5 mm penetration is 21% 
CBR value for 5 mm penetration is 36% 
As the CBR value for 5 mm penetration is higher, the 
test is conducted once again and the CBR value is 
fixed is 36%. 
 
4. CONTACT WITH SUNLIGHT 
When the mix is exposed to direct sunlight, it loses its 
moisture content and do not segregate. It turns into a 
homogeneous mixture which resembles like small 
stones made of cement (greenish – grey colour). 
This action takes place within 20 minutes as soon as 
the mixture is laid.  
 
RESULTS & CONCLUSION 
 
From the tests results, we can conclude that: 
1. Steel slag has low resistance towards impact and 
crushing loads. 

2. The mix containing slag and lime powder remains 
homogeneous even after coming in contact with 
sunlight. 
3. Though the resistance to impact and crushing loads 
are lower, the layer forms a uniform surface of 
unpaved road supporting large traffic. 
4. From the study, the unpaved road laid using this 
slag and lime powder mix will be suitable for 
countries with long summer. 
5. From the California Bearing Ratio test, it is evident 
that the load carrying capacity of this mixture higher. 
Hence, it can be use for formation of embankments. 
6. As sand is being a scarce resource for forming 
embankments, this method would be a better 
alternative. 
7. Strengthening of embankments is not necessary if 
we adopt this mixture in constructing embankments. 
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