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Highway is one of the most widely used parts of the transportation sector. It is especially important 

in natural conditions that do not allow other types of transport. Highway, which requires an 

important infrastructure investment, is noteworthy as difficult and long-lasting investments due to 

its high costs and long-term returns. Highway, while providing integration in the world on the one 

hand, on the other hand, as a developing sector within the framework of supplying interaction, 

needs to meet the needs of the global world. In this study, highway infrastructure and features will 

be presented. The expressway structure interfaces huge urban territories and rural systems all 

through the country. Highway gives the snappiest line from indicate A to B, suggesting that the 

people who must use this transport system ought to use the speediest and most direct course to pass 

by road. An average road system is fundamental for compelling improvement and headway in any 

country. At some point in the past emergency organizations were not open to the people who lived 

in remote zones in light of the way that there basically were not fitting ways. 

Keywords:  
City road,  

Highway,  
Road materials,  

Road planning,  

Structure 

Corresponding Author: 
*E-mail: mcetin@kastamonu.edu.tr 

 ÖZ 
Anahtar Kelimeler: 

Şehir yolu, 

Otoyol, 

Yol malzemeleri, 
Yol planlaması, 

Yapı 

Karayolu, taşımacılık sektörünün en çok kullanılan bölümlerinden biridir. Diğer taşıma türlerine 

izin vermeyen doğal koşullarda özellikle önemlidir. Önemli bir altyapı yatırımı gerektiren otoyol, 

yüksek maliyetleri ve uzun vadeli getirileri nedeniyle zor ve uzun ömürlü yatırımlar olarak dikkat 

çekmektedir. Otoyol, bir yandan dünyaya entegrasyon sağlarken, diğer yandan, etkileşimi sağlama 

çerçevesinde gelişen bir sektör olarak küresel dünyanın ihtiyaçlarını karşılamalıdır. Bu çalışmada, 

karayolu altyapısı ve özellikleri tanıtılacaktır. Otoyol yapısı, ülke genelinde devasa kentsel 

bölgelere ve kırsal sistemlere arayüzlük ediyor. Otoyol, en hızlı çizgiyi A'dan B'ye kadar gösterir; 

bu taşıma sistemini kullanması gereken insanların karayolunda en hızlı ve en doğrudan rotayı 

kullanmaları gerektiğini ileri sürmektedir. Ortalama bir yol sistemi, herhangi bir ülkede zorlayıcı 

iyileştirme ve ilerleme için temeldir. Aynı zamanda geçmişte acil durum örgütleri, temelde uygun 

olmayan yolların ışığında uzak bölgelerde yaşayan insanlara açık değildi. 

1. Introduction 

Highway, which has a share of 95% in freight and passenger transport all over the world, has been continuously 

updated and became widespread and has become one of the most important construction investments. As a result of the 

continuous increase in the world population, the development of industry and technology, the need for raw materials has 

increased and natural resources have started to decrease. Research on the economic use of existing limited resources has 

become widespread and has gained importance. Highway; the land is open to public use, bridges and areas. The 

highway can also be defined as the whole of the structures constructed for the purpose of bringing the natural ground to 

the desired heights (elevations) along a route determined in accordance with the predefined geometric standards and to 

enable the movement of the motor vehicles under the safety, comfort and desired speed conditions [1-18]. 
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On a finished street, the zone between the leveling surface and the characteristic ground line is called, foundation. 

Framework; a dirt body shaped by the dirt brought from the outside in the filler areas of the street; in the part is regular 

ground. Nevertheless, the fillings made to shape the leveling surface in the part parts are likewise incorporated into the 

framework. Likewise; connect structures, viaducts, passages, ducts and holding dividers are additionally considered as 

foundation [3-18].  

Seepage is a vital issue as it can make incredible harm water, street foundation and superstructure. At the point when 

the water comes into contact with the floor, it liberates the floor with the stop defrost impact and diminishes the 

conveying limit of the floor. With the base floor bringing down its bearing limit, the water must be avoided the street 

structure or expelled and expelled from the street structure, which will majorly affect the base floor and the 

superstructure. This can be accomplished with craftsmanship structures and an all around planned waste framework. [4-

18].  

So as to lessen the traffic loads exchanged from the vehicles to the framework, to transmit them to the foundation 

and to secure the foundation, the street structure which is commonly made out of covering, essential and sub-base layers 

is called Highway Superstructure [19-20]. 

2. Material and Method 

The superstructures are partitioned into three gatherings as unbending (solid street), semi-inflexible and adaptable 

superstructure (black-top street) as indicated by their sort and development techniques. Contingent upon the ground 

floor, traffic, ecological conditions and financial conditions, the most reasonable ones are chosen and anticipated.  

It is a sort of superstructure that conveys the hub loads on it with its very own solidness and the covering is 

structured as strengthened cement. The execution attributes of this kind of covering rely upon the properties of the solid 

sections, subbase and base layers shaping the covering, and the properties of the materials utilized in these layers [19-

22].  Sub-base layer, solidifying impact that may harm the solid covering, swelling and shrinkage impact in soils 

demonstrating high volume change, siphoning impact in fine grained soils, solid piece with base layer or base layer. It is 

a layer of grains.  

3. Results 

The solid section layer is the legitimately influenced layer of traffic loads of the unbending superstructure. 

Longitudinal and transverse slant are the two most critical components to consider in solid chunks. Since the solid 

streets are harsh, because of the unpleasantness of the street, the longitudinal incline esteems can reach 7% [19-24].  In 

semi-unbending asphalts, not the same as the adaptable superstructures, it is utilized as a granular establishment or 

subbase balanced out with concrete reinforced granular establishment or bond. Bituminous base, folio and wear layers 

are laid over these layers [19-25].  

Adaptable superstructure: It is an exceptionally normal kind of superstructure which is utilized and it is delivered 

from the materials with high quality and bearing quality from the base to the top, passing the traffic loads coming 

through different layers inside the structure, passing on them to a decent surface contact gave floor. It has high 

protection from total, adaptable rubbing esteems and high union opposition esteems in adaptable asphalts. This is on the 

grounds that the soundness of the covering decides the execution attributes of the superstructures. In the meantime, it 

needs to convey the traffic securely and financially [19-29].  

Sub-base layer: It is the sub-base layer of the material layer balanced out with the base material of the base (street 

framework) and the base material of the settled grain or an appropriate fastener material. The principle task is to make a 

working stage for the development of bituminous layers. It isn't obligatory for the sub-base layer to be connected in 

territories where the ground layer is unblemished. Whenever financial and ecological components are mulled over, it is 

advantageous to utilize the materials, for example, rubble, slag and development squander in street construction [10, 

11,14,15,19-22].  

The fundamental layer; It is the layer which settles the superstructure of the superstructure, the slight leveling 

surface or the sub-base layer, which sets up the association between the base layer and the common ground which can 

be made out of at least one layers. The principle errand of the base layer is to spread the stresses brought about by the 

advances of the vehicles inside the cutoff points of the bearing limit of the base layer by giving a help to the covering 

layer. The cementitious or bitumen-reinforced blend can be either balanced out or painstakingly chosen granular 
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material, contingent upon the base layer. Bituminous blends are all the more broadly utilized in high traffic volumes 

[10, 11, 14, 15, 19-24].  

The top layer of the superstructure that is straightforwardly presented to traffic loads is the covering layer. Because 

of the high pressure and tensile stresses because of traffic loads, the covering layer ought to have a higher modulus of 

flexibility than different layers of the superstructure. This layer comprises of two sections as wear and fastener, if 

essential. The wear layer must be developed in exceptionally high quality; other than being impervious to traffic, it is in 

charge of giving water impermeability and framing rubbing. The folio layer is a layer made of bigger totals than the 

wear layer so as to give comfort and economy in packing the covering layer on the off chance that it is thick [10-12, 14, 

15, 19-25]. 

The covering layer must have a uniform moving surface with adequate unpleasantness so as to pass the traffic 

securely and serenely. It is additionally important to have seepage offices to forestall water sprinkles and little lakes out 

and about surface [10, 11, 13, 15, 19-26].  

The transmission of traffic loads through the base and sub-base layers to the base floor resembles the traditional 

burden circulation inside the floors. That is, the adaptable superstructure experiences disfigurements under traffic loads, 

and each layer transmits the charge on it by spreading it somewhat further down. In this manner, the heap achieving the 

last base floor is halfway spread over a substantial zone. As the stretch qualities framed in the adaptable superstructure 

tumble down from the top layer of the street, it is alluring that the execution attributes of the materials to be utilized are 

adequate to meet these stresses. Since the covering layer made of black-top cement is straightforwardly presented to 

traffic and natural impacts, it is alluring to have highlights, for example, high versatility module, slip obstruction, 

impermeability property. On the off chance that adaptable asphalts are not very much structured, one of the 

accompanying two causes can prompt devastation of the street: [10, 11, 14, 15, 19-26]  

1. Stresses happening in the street framework or in one of the layers shaping the superstructure surpass the limit 

pressure estimation of the material and the inside equalization falls apart.  

2. High pressure stresses on one of the floor or street superstructure layers, and the event of generally unique 

settlements under the adjustment in dampness substance of the layer.  

Adaptable asphalts have two kinds of covering, including surface coatings and solid black-top coatings [10, 11, 15, 

19-25]. 

Surface coatings 

This sort of covering is the kind of development of the folio and total. Black-top is splashed as a slim film on the 

base layer where the street will be made first. The pulverized stone with a specific degree is poured onto this black-top 

and compacted by a roller. Sticking is normally given by traffic loads ignoring the street in our nation. Be that as it may, 

this sort of covering isn't prescribed, particularly in light of the fact that the air temperature is high and the saltiness in 

winter can't indicate great quality [10, 11, 14, 16, 19-26]. 

Concrete asphalt (asphalt concrete) coatings 

Solid black-top asphalts are gotten by blending in all respects deliberately decided bituminous fasteners, totals and 

elephants in consistent blending plants under severe control in temperature, mugginess and blend. Bituminous hot blend 

can be considered as a framework comprising of three stages as total, bituminous fastener and hole.  

The total having an enough material from each total size to the totals from the coarse total to the persistent total and 

the hot blend arranged is likewise called black-top cement. Black-top solid blends are the most progressive sort of 

covering, overwhelming traffic streets, motorways, air terminal runways are connected and costs are very high [23-26].  

In a decent covering, the accompanying highlights are looked for; [25-27]  

• High dependability and yield esteem,  

• High slip obstruction,  

• High sturdiness,  

• Sufficient surface harshness,  

• Impermeability, adaptability,  

• workability,  

• Economy.  
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4. Discussions 

Solidness: It is the opposition of the bituminous covering to the ceaseless powerful loads brought about by the traffic 

loads, the long haul static loads and the pressure, draw and shear compel brought about by the wheel impacts amid 

increasing speed or deceleration. The impacts of bitumen and total on dependability are as vital as the piece of the 

blend. The hardness of the bitumen, at the end of the day, is another factor influencing the security of the blend. At the 

point when the bituminous folio with a lower infiltration is utilized, the steadiness of the covering can be viewed as 

higher. For the strength of the covering, the greatest temperature to be seen out and about must be considered. Thinking 

about the traffic, condition and ground conditions, the ideal steadiness can be accomplished by utilizing the most 

reasonable total and bitumen proportion [21-28].  

The yield obstruction is characterized as the pressure an incentive at which the perpetual distortion begins, in spite 

of the fact that the power on the covering stays consistent. It is conceivable to have data about the material by taking a 

gander at the connections among solidness and yield esteems. In spite of the fact that a high strength esteem is wanted, 

it tends to be said that with high solidness and low yield esteem is fragile material.  

Slip obstruction: The slip opposition alludes to the required grinding power between the haggle cladding with the 

goal that the vehicles can stand safely amid braking and don't float because of the radiating power in the spaces. Slip 

obstruction for the most part increments with low black-top substance, high scraped area opposition total, pounded and 

harsh surface total, open and coarse evaluated blend. So as to guarantee the harshness of the covering surface and the 

impact of cleaning, it is of prime significance to shape the slip opposition [20-29].  

The cleaning of the totals is the nonattendance of harshness of the totals on the outside of the covering, and the 

unpleasantness is diminished or lost by rolling. As the surface smoothness of the covering expands, driving solace 

increments, yet the slip obstruction likewise diminishes essentially. Surface harshness or absolute shear opposition of 

black-top coatings relies upon full scale and miniaturized scale unpleasantness. Miniaturized scale unpleasantness is 

identified with surface structure of total while large scale harshness is identified with grain size of total utilized in 

black-top mixture [30].  

Toughness: The solidness is the protection from the impacts of traffic, water, air and temperature changes. As it 

were, the strength is the obstruction of a covering to scraped area, swelling, stripping and oxidation. Black-top cement 

should be steady just as steady. It is conceivable to acquire high toughness by utilizing high strip quality total and high 

bitumen rate. Since totals with high water assimilation have higher protection from stripping, they take greater need as 

far as solidness [31].  

Adaptability: It is the capacity of the street body to oppose from breaking (versatility) to the sitting and breakdown 

developments happening on the base floor. It is additionally attractive to have the covering layer as adaptable as the 

base layer. The absence of adaptability causes street surface breaking. The proportion of mineral elephants in the blend; 

the extent, consistency and affectability of the bitumen (development) influence the adaptability. In any case, the 

steadiness with high versatility might be low [32].  

Machinability: It is characterized as the proportion of the straightforwardness amid blending laying-pressure. 

Machinability as a rule, [33]  

• Maximum grain measure,  

• Amount of coarse total,  

• Viscosity of black-top,  

• Aggregate surface unpleasantness and crack,  

• Intermediate measured material amount  

• Use of squashed total  

There are a few challenges amid laying and particularly compacting of blends with low usefulness. Therefore, the 

steadiness of the blend is decreased on account of inadequate pressure. Blends with deficient machinability cause the 

coatings to have a non-homogenous structure. Likewise, blends with exceptionally high usefulness are by and large 

delivered with high-infiltration black-tops, which have low interior contact, and their solidness is low.  

Impermeability: is dictated by the level of air hole. The interconnection of the holes in the blend and the association 

of the holes with the surface are the primary variables influencing the impermeability. The high level of void in the 
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blend configuration makes water and air go into the blend effectively and cause oxidation and accumulation of totals 

[34]. Recent research shows that this situation is still continuing in urban and forest roads [35-39]. 

5. Conclusions 

Highway accept a basic employment in making travel less requesting and logically beneficial. This is an 

unfathomable help either for getting down to business or travel, similarly with respect to journeys including the carriage 

of stock. The expressway structure interfaces huge urban territories and rural systems all through the country. Has made 

the highway frameworks of extension conceivable, has given a helpful method to go for progressively worthwhile work 

openings, and enabled organizations to extend and develop all through the nation.  

Highway gives the snappiest line from indicate A to B, suggesting that the people who must use this transport 

system ought to use the speediest and most direct course to pass by road. An average road system is fundamental for 

compelling improvement and headway in any country. At some point in the past emergency organizations were not 

open to the people who lived in remote zones in light of the way that there basically were not fitting ways. An 

extraordinary storm or a few slithers of snow may cost people living on soil boulevards in an emergency. By virtue of 

present day systems, there is no spot to accomplish today. Avenues accept a basic employment in the advancement and 

improvement of countries around the world. 



 

 

Altera et al., 5(1):36-42, 2019 

41 

 

6. References 

[1] Shirley, C., & Winston, C. (2004). Firm inventory behavior and the returns from highway infrastructure 

investments. Journal of Urban Economics, 55(2), 398-415. 

[2] Bayraktar O.Y., Citoglu G.S, Caglar H., Caglar A., Arslan M., & Cetin M. (2018) The mechanical properties of 

the different cooling requirements of high-temperature applied plaster, Fresenius Environmental Bulletin 27(8): 

5399-5409. 

[3] Šelih, J., Kne, A., Srdić, A., & Žura, M. (2008). Multiple‐criteria decision support system in highway 

infrastructure management. Transport, 23(4), 299-305. 

[4] Bayraktar O.Y., Citoglu G.S., & Abo Aisha A.E.S. (2019) The use of scrap tires in the construction sector, 

International Journal of Trend in Research and Development, Volume 6(1), 253-256. ISSN: 2394-9333, 

http://www.ijtrd.com/papers/IJTRD20299.pdf 

[5] Chandra, A., & Thompson, E. (2000). Does public infrastructure affect economic activity?: Evidence from the 

rural interstate highway system. Regional Science and Urban Economics, 30(4), 457-490. 

[6] Bayraktar O.Y., Citoglu G.S., & Abo Aisha A.E.S. (2019) Performance research of lime based mortars, 

International Journal of Trend in Research and Development, Volume 6(1), 257-259.  ISSN: 2394-9333, 

http://www.ijtrd.com/papers/IJTRD20300.pdf 

[7] Bayraktar O.Y., Citoglu G.S., Belgin M.C., & Cetin M. (2019) Investigation of the mechanical properties of 

marble dust and silica fume substituted portland cement samples under high temperature effect, Fresenius 

Environmental Bulletin, 28(5):3865-3875. 

[8] Noland, R. B., Graham, D. J., & Polak, J. W. (2009). Highway infrastructure investment and county employment 

growth: A dynamic panel regression analysis. Journal of Regional Science, 49(2), 263-286. 

[9] Brooks, R., & Cetin, M. (2012) Application of construction demolition waste for improving performance of 

subgrade and subbase layers, Int. J. Res. Rev. Appl. Sci 12 (3), 375-381 

[10] Cetin, M. (2015).   Chapter 55: Using Recycling Materials for Sustainable Landscape Planning. ST. Kliment 

Ohridski University Press, SOFIA. Book: Environment and Ecology at the Beginning of 21st Century. Eds: 

Recep Efe, Carmen Bizzarri, İsa Cürebal, Gulnara N. Nyusupova, ISBN:978-954-07-3999-1, pp.783-788. 

[11] Cetin, M. (2015). Consideration of permeable pavement in landscape architecture, Journal of Environmental 

Protection and Ecology 16 (1), 385-392 

[12] Swan, P. F., & Belzer, M. H. (2010). Empirical evidence of toll road traffic diversion and implications for 

highway infrastructure privatization. Public Works Management & Policy, 14(4), 351-373. 

[13] Houston, S. L., Houston, W. N., & Lawrence, C. A. (2002). Collapsible soil engineering in highway 

infrastructure development. Journal of Transportation Engineering, 128(3), 295-300. 

[14] Cetin, M. (2013). Chapter 27: Landscape Engineering, Protecting Soil, and Runoff Storm Water.  InTech-Open 

Science-Open Minds. Book: Advances in Landscape Architecture-Environmental Sciences. Eds: Murat 

Ozyavuz, , ISBN 978-953-51-1167-2, pp.697-722. 

[15] Cetin, M. (2013). Pavement design with porous asphalt, Temple University, Ph.D. Thesis, Philadelphia, USA. 

[16] Maji, A., & Jha, M. (2007). Modeling highway infrastructure maintenance schedules with budget 

constraints. Transportation Research Record: Journal of the Transportation Research Board, (1991), 19-26. 

[17] Cetin M. (2017). Change in Amount of Chlorophyll in Some Interior Ornamental Plants, Kastamonu University 

Journal of Engineering and Sciences 3(1):11-19, http://dergipark.gov.tr/download/issue-file/5600 

[18] Çetin İ.Z., Cesur A., Keskin R., & Akarsu H. (2018) Bazı Peyzaj Bitkilerinde Klorofil Miktarının Değişimi: 

Samsun Örneği, Kastamonu University Journal of Engineering and Sciences 4(1):1-10, 2018, 

https://dergipark.org.tr/download/article-file/609695 

[19] Mirzadeh, I., & Birgisson, B. (2015). Evaluation of highway projects under government support mechanisms 

based on an option-pricing framework. Journal of construction engineering and management, 142(4), 04015094. 

[20] Lakhmani, P., & Sikroria, R. (2012). Infrastructure Financing Instruments with a Special Emphasis on Highways 

and Roads. International Journal of Management Research and Reviews, 2(9), 1668. 

[21] Garza, J. M., Drew, D. R., & Chasey, A. D. (1998). Peer-reviewed paper Simulating Highway Infrastructure 

Management Policies. Journal of Management in Engineering, 14(5), 64-72. 

[22] Gharaibeh, N. G., Darter, M. I., & Uzarski, D. R. (1999). Development of prototype highway asset management 

system. Journal of infrastructure systems, 5(2), 61-68. 

[23] BSI (1990) British Standards Institution, Method for the determination of creep stiffness of bituminous aggregate 

mixtures subject to unconfined uniaxial loading, Draft for development DD-185, 1990. 

http://www.ijtrd.com/papers/IJTRD20300.pdf
https://scholar.google.com.tr/citations?view_op=view_citation&hl=en&user=cN-Q1XwAAAAJ&cstart=20&pagesize=80&citation_for_view=cN-Q1XwAAAAJ:hqOjcs7Dif8C
https://scholar.google.com.tr/citations?view_op=view_citation&hl=en&user=cN-Q1XwAAAAJ&cstart=20&pagesize=80&citation_for_view=cN-Q1XwAAAAJ:hqOjcs7Dif8C
http://dergipark.gov.tr/download/issue-file/5600
https://dergipark.org.tr/download/article-file/609695


 

 

Altera et al., 5(1):36-42, 2019 

42 

 

[24] Button, J.W., Little, J.L., Kim, Y., & Ahmed, J., Mechanistic Evaluation of Selected Asphalt Additives, 

Proceedings of the Association of Asphalt Paving Technologists, 56, 1987. 

[25] Rogue, R., Birgisson, B., Tia, M., Kim, B., & Cui, Z., Guidelines For Use of Modifiers in Superpave Mixtures: 

Evaluation of Ground-Tire-Rubber (GTR), Report 4910/4504/718/12, University of  Florida, USA, 2004. 

[26] Tunnicliff, D.G., A Review of Mineral Fillers. Proc. Association of asphalt paving technologists, 34, 214-236, 

1962. 

[27] Markow, M. J. (1995). Highway management systems: state of the art. Journal of infrastructure systems, 1(3), 

186-191. 

[28] Kettinger, W. J. (1994). National infrastructure diffusion and the US information super highway. Information & 

management, 27(6), 357-368. 

[29] Kim, W. (1996). A systems approach to transportation infrastructure management: development of a Highway 

Management System for the Virginia DOT (Doctoral dissertation, Virginia Tech). 

[30] Suhaibani, A., Mudaiheem, J., & Fozan, F., Effect of filler type and content on properties of asphalt concrete, 

effect of aggregates and mineral fillers on asphalt. 1991. Committee D-4 Symposium. San Diego. 

[31] Mixture Performance, 1992. ASTM STP 1147, American society for testing and materials. Philadelphia. 

[32] Hastak, M., & Baim, E. J. (2001). Risk factors affecting management and maintenance cost of urban 

infrastructure. Journal of Infrastructure Systems, 7(2), 67-76. 

[33] Goh, K. C., & Yang, J. (2013). Importance of sustainability-related cost components in highway infrastructure: 

perspective of stakeholders in Australia. Journal of Infrastructure Systems, 20(1), 04013002. 

[34] Woldesenbet, A., Jeong, H. D., & Park, H. (2015). Framework for integrating and assessing highway 

infrastructure data. Journal of Management in Engineering, 32(1), 04015028. 

[35] Sen, G., & Genc, A. (2018). Perceptions and expectations on forest management certification of foresters in state 

forest enterprises: a case study in Turkey. Applied Ecology and Environmental Research, 16(1), 867-891. 

[36] Şen, G., Güngör, E., & Şevik, H. (2018). Defining the effects of urban expansion on land use/cover change: a 

case study in Kastamonu, Turkey. Environmental Monitoring and Assessment, 190(8), 454.  

[37] Şen, G., & Genç, A. (2017). The definition of the problems in the forest management certification application 

process from forester’s perspectives in Turkey. Journal of Sustainable Forestry, 36(4), 388-419. 

[38] Şen, G., & Güngör, E. (2018). Analysis of land use/land cover changes following population movements and 

agricultural activities: a case study in northern Turkey. Applied Ecology and Environmental Research, 16(2), 

2073-2088. 

[39] Varol, T., Ertuğrul, M., Özel, H. B., Emir, T., & Çetin, M. (2018). The effects of rill erosion on unpaved forest 

road. Applied Ecology and Environmental Research, 17(1), 825-839. 


