
99  

DAFTAR PUSTAKA 
 

Aletba, S. R. O., Hassan, N. A., Jaya, R. P., Aminudin, E., Mahmud, M. Z. H., Mohamed, A., 
& Hussein, A. A. (2021). Thermal performance of cooling strategies for asphalt pavement: 
a state-of-the-art review. Journal of Traffic and Transportation Engineering (English 
Edition), 8(3), 356-373. 

Ameri, M., & Behnood, A. (2012). Laboratory studies to investigate the properties of CIR mixes 
containing steel slag as a substitute for virgin aggregates. Construction and Building 
Materials, 26(1), 475-480. 

Arabani, M., & Azarhoosh, A. R. (2012). The effect of recycled concrete aggregate and steel 
slag on the dynamic properties of asphalt mixtures. Construction and Building Materials, 
35, 1-7. 

ASTM, A. (2015). D6927-15 standard test method for Marshall stability and flow of asphalt 
mixtures. ASTM International: West Conshohocken, PA, USA. 

Aziz, M. M. A., Shokri, M., Ahsan, A., Liu, H. Y., Tay, L., & Muslim, N. H. (2020). An 
overview on performance of steel slag in highway industry. Journal of Advanced Research 
in Materials Science, 67(1), 1-10. 

Behnood, A., & Ameri, M. (2012). Experimental investigation of stone matrix asphalt mixtures 
containing steel slag. Scientia Iranica, 19(5), 1214-1219. 

Bina Marga, D.J. (2020). Spesifikasi Umum Bina Marga 2018 untuk Pekerjaan Konstruksi 
Jalan dan Jembatan (Revisi 2) (No. 16.1/SE/Db/2020). Kementerian Pekerjaan Umum dan 
Perumahan Rakyat. 

Burger, N., Laachachi, A., Ferriol, M., Lutz, M., Toniazzo, V., & Ruch, D. (2016). Review of 
thermal conductivity in composites: Mechanisms, parameters and theory. Progress in 
Polymer Science, 61, 1-28. 

Cao, Y., Sha, A., Liu, Z., Zhang, F., Li, J., & Liu, H. (2022). Thermal conductivity evaluation 
and road performance test of steel slag asphalt mixture. Sustainability, 14(12), 7288. 

Chegenizadeh, A., Hanson, S. W., Nikraz, H., & Scott Kress, C. (2022). Effects of ground-
granulated blast-furnace slag used as filler in dense graded asphalt. Applied Sciences, 
12(6), 2769. 

Chen, Z., Wu, S., Wen, J., Zhao, M., Yi, M., & Wan, J. (2015). Utilization of gneiss coarse 
aggregate and steel slag fine aggregate in asphalt mixture. Construction and Building 
Materials, 93, 911-918. 

Chen, J., Xing, Y., Wang, Y., Zhang, W., Guo, Z., & Su, W. (2022). Application of iron and 
steel slags in mitigating greenhouse gas emissions: A review. Science of The Total 
Environment, 844, 157041. 

Díaz-Piloneta, M., Terrados-Cristos, M., Álvarez-Cabal, J. V., & Vergara-González, E. (2021). 
Comprehensive analysis of steel slag as aggregate for road construction: experimental 
testing and environmental impact assessment. Materials, 14(13), 3587. 

PERFORMA TERMAL CAMPURAN BERASPAL DENGAN STEEL SLAG UNTUK BERBAGAI VARIASI
CAMPURAN DAN KONFIGURASI
LAYERING
Dzulfikar Omar Rajendra, Ir. Taqia Rahman, S.T., M.Sc., Ph.D.
Universitas Gadjah Mada, 2025 | Diunduh dari http://etd.repository.ugm.ac.id/



100  

Gencel, O., Karadag, O., Oren, O. H., & Bilir, T. (2021). Steel slag and its applications in 
cement and concrete technology: A review. Construction and Building Materials, 283, 
122783. 

HARDANI, B. (2024). Analisis Pengaruh Penggunaan Steel Slag sebagai Pengganti Agregat 
Halus pada Campuran AC-WC terhadap Konduktivitas Termal Perkerasan. Universitas 
Gadjah Mada. 

He, B. J. (2022). Green building: A comprehensive solution to urban heat. Energy and 
Buildings, 271, 112306. 

Ikechukwu, E. E. (2015). The effects of road and other pavement materials on urban heat island 
(a case study of Port Harcourt city). Journal of Environmental Protection, 6(4), 328-340. 

Ismael, S. F., Alias, A. H., Haron, N. A., Zaidan, B. B., & Abdulghani, A. M. (2024). Mitigating 
Urban Heat Island Effects: A Review of Innovative Pavement Technologies and Integrated 
Solutions. Structural Durability & Health Monitoring (SDHM), 18(5). 

Jabbar, H. K., Hamoodi, M. N., & Al-Hameedawi, A. N. (2023). Urban heat islands: a review 
of contributing factors, effects and data. In IOP Conference Series: Earth and 
Environmental Science (Vol. 1129, No. 1, p. 012038). IOP Publishing. 

Jiao, W., Sha, A., Liu, Z., Li, W., Jiang, W., Qin, W., & Hu, Y. (2020). Study on thermal 
properties of steel slag asphalt concrete for snow-melting pavement. Journal of Cleaner 
Production, 277, 123574. 

Li, L., Ling, T. C., & Pan, S. Y. (2022). Environmental benefit assessment of steel slag 
utilization and carbonation: A systematic review. Science of The Total Environment, 806, 
150280. 

Li, L., & Ling, T. C. (2025). High-volume steel slag usage in construction industry. In High-
Volume Mineral Admixtures in Cementitious Binders (pp. 419-438). Woodhead 
Publishing. 

Li, Q., Qiu, Y., Rahman, A., & Ding, H. (2018). Application of steel slag powder to enhance 
the low-temperature fracture properties of asphalt mastic and its corresponding 
mechanism. Journal of Cleaner Production, 184, 21-31. 

Li, Y., Liao, H., Li, C., Ma, Z., & Guo, Y. (2025). Dissolution characteristics of steel slag in 
aqueous solution and preparation of high purity CaCO3. Process Safety and 
Environmental Protection, 107183. 

Lienhard, J. H. (2020). A Heat Transfer Textbook F i f t h E d i t i o n. 

Motz, H., & Geiseler, J. (2001). Products of steel slags an opportunity to save natural resources. 
Waste management, 21(3), 285-293. 

Nian, T., Li, S., Li, P., Li, J., Han, Z., & Xue, S. (2023). Mechanical response of interlayer 
structural shear performance of asphalt pavement with functional layer considering 
interlayer contact state. Case Studies in Construction Materials, 18, e01934. 

Nugroho. (2024). Pengaruh Muatan Elektrik Permukaan Tack Coat dan Agregat Terhadap Kuat 
Geser Antarlapisan Campuran Aspal. Universitas Gadjah Mada. 

PERFORMA TERMAL CAMPURAN BERASPAL DENGAN STEEL SLAG UNTUK BERBAGAI VARIASI
CAMPURAN DAN KONFIGURASI
LAYERING
Dzulfikar Omar Rajendra, Ir. Taqia Rahman, S.T., M.Sc., Ph.D.
Universitas Gadjah Mada, 2025 | Diunduh dari http://etd.repository.ugm.ac.id/



101  

O’Connor, J., Nguyen, T. B. T., Honeyands, T., Monaghan, B., O’Dea, D., Rinklebe, J., ... & 
Bolan, N. (2021). Production, characterisation, utilisation, and beneficial soil application 
of steel slag: A review. Journal of Hazardous Materials, 419, 126478. 

Oluwasola, E. A., Hainin, M. R., & Aziz, M. M. A. (2015). Evaluation of asphalt mixtures 
incorporating electric arc furnace steel slag and copper mine tailings for road construction. 
Transportation Geotechnics, 2, 47-55. 

Ortega-López, V., Manso, J. M., Cuesta, I. I., & González, J. J. (2014). The long-term 
accelerated expansion of various ladle-furnace basic slags and their soil-stabilization 
applications. Construction and building materials, 68, 455-464. 

Pan, F., Pei, J., Zhang, G., Wen, Y., Zhang, J., & Li, R. (2022). Building the cooling roads with 
high thermal conductivity pavements to relieve urban heat island effect. Construction and 
Building Materials, 346, 128276. 

Pasetto, M., Baliello, A., Pasquini, E., Skaf, M., & Ortega-López, V. (2020). Performance-
based characterization of bituminous mortars prepared with ladle furnace steel slag. 
Sustainability, 12(5), 1777. 

Pasetto, M., Baliello, A., Giacomello, G., & Pasquini, E. (2023). The use of steel slags in asphalt 
pavements: a state-of-the-art review. Sustainability, 15(11), 8817. 

Rahman, T., Irawan, M. Z., Tajudin, A. N., Amrozi, M. R. F., & Widyatmoko, I. (2023). 
Knowledge mapping of cool pavement technologies for urban heat island Mitigation: A 
Systematic bibliometric analysis. Energy and Buildings, 291, 113133. 

Ren, Y., Lafortezza, R., Giannico, V., Sanesi, G., Zhang, X., & Xu, C. (2023). The unrelenting 
global expansion of the urban heat island over the last century. Science of The Total 
Environment, 880, 163276. 

Shamsaei, M., Carter, A., & Vaillancourt, M. (2022). A review on the heat transfer in asphalt 
pavements and urban heat island mitigation methods. Construction and Building 
Materials, 359, 129350. 

Sukirman, S. (1999). Perkerasan Lentur Jalan Raya. Nova. Bandung. 

Sukirman, S. (2016). Beton Aspal Campuran Panas. Institut Teknologi Nasional. Bandung. 

Sun, J., Huang, W., Wang, X., Hu, J., Wang, Y., Zhang, Z., & Luo, S. (2024). Feasibility of 
pretreated steel slag for asphalt pavement application and risk assessment of hazardous 
substance leaching. Chemical Engineering Journal, 498, 155497. 

Wang, C., Wang, Z. H., Kaloush, K. E., & Shacat, J. (2021). Cool pavements for urban heat 
island mitigation: A synthetic review. Renewable and Sustainable Energy Reviews, 146, 
111171. 

Wang, Q., Yan, P., & Feng, J. (2011). A discussion on improving hydration activity of steel 
slag by altering its mineral compositions. Journal of hazardous materials, 186(2-3), 1070-
1075. 

Wang, X., Ni, W., Li, J., Zhang, S., & Li, K. (2021). Study on mineral compositions of direct 
carbonated steel slag by QXRD, TG, FTIR, and XPS. Energies, 14(15), 4489. 

PERFORMA TERMAL CAMPURAN BERASPAL DENGAN STEEL SLAG UNTUK BERBAGAI VARIASI
CAMPURAN DAN KONFIGURASI
LAYERING
Dzulfikar Omar Rajendra, Ir. Taqia Rahman, S.T., M.Sc., Ph.D.
Universitas Gadjah Mada, 2025 | Diunduh dari http://etd.repository.ugm.ac.id/



102  

Washington State Department of Transportation. (2025). Materials manual M 46-01.46. State 
Materials Laboratory, Engineering and Regional Operations. 

Xue, Y., Wu, S., Hou, H., & Zha, J. (2006). Experimental investigation of basic oxygen furnace 
slag used as aggregate in asphalt mixture. Journal of hazardous materials, 138(2), 261-
268. 

PERFORMA TERMAL CAMPURAN BERASPAL DENGAN STEEL SLAG UNTUK BERBAGAI VARIASI
CAMPURAN DAN KONFIGURASI
LAYERING
Dzulfikar Omar Rajendra, Ir. Taqia Rahman, S.T., M.Sc., Ph.D.
Universitas Gadjah Mada, 2025 | Diunduh dari http://etd.repository.ugm.ac.id/


	HALAMAN PERSETUJUAN
	HALAMAN PENGESAHAN
	HALAMAN PERNYATAAN
	HALAMAN PERSEMBAHAN
	KATA PENGANTAR
	DAFTAR ISI
	DAFTAR TABEL
	DAFTAR GAMBAR
	INTISARI
	ABSTRACT
	BAB 1  PENDAHULUAN
	1.1 Latar Belakang
	1.2 Rumusan Masalah
	1.3 Tujuan Penelitian
	1.4 Batasan Masalah
	1.5 Manfaat Penelitian

	BAB 2  TINJAUAN PUSTAKA
	2.1 Steel Slag
	2.1.1 Klasifikasi Steel Slag berdasarkan Tahapan Produksi Industri Baja
	2.1.2 Sifat Steel Slag secara Umum
	2.1.3 Penggunaan Steel Slag sebagai Agregat Perkerasan
	2.1.4 Kinerja Perkerasan Agregat Steel Slag berdasarkan Pengujian
	2.1.5 Potensi Dampak Lingkungan dari Penggunaan Steel Slag untuk Perkerasan

	2.2 Urban Heat Island
	2.2.1 Aspek Penyebab Urban Heat Island terjadi di Perkotaan
	2.2.2 Dampak Urban Heat Island pada Perkotaan
	2.2.3 Solusi Urban Heat Island di Perkotaan

	2.3 Konduktivitas Termal
	2.3.1 Pengujian Konduktivitas Termal Terhadap Campuran Aspal Dengan Agregat Steel Slag

	2.4 Keaslian Penelitian

	BAB 3  LANDASAN TEORI
	3.1 Perkerasan Lentur
	3.1.1 Lapis Permukaan
	3.1.2 Lapis Pondasi Atas
	3.1.3 Lapis Pondasi Bawah
	3.1.4 Lapis Tanah Dasar

	3.2 Beton Aspal
	3.2.1 Bahan Penyusun Beton Aspal
	3.2.2 Klasifikasi Beton Aspal Berdasarkan Suhu Pencampuran
	3.2.3 Jenis Beton Aspal di Indonesia

	3.3 Beton Aspal Lapis Aus
	3.4 Sifat Volumetrik Perkerasan Lentur
	3.4.1 Specific Gravity Aspal
	3.4.2 Specific Gravity Agregat
	3.4.3 Specific Gravity Campuran Aspal Panas
	3.4.4 Komponen Volumetrik Campuran Aspal Panas

	3.5 Pengujan Marshall Perkerasan Lentur
	3.6 High Thermal Conductivity Pavement
	3.7 Perpindahan Panas Perkerasan Lentur
	3.8 Buffer Zone Pada Perkerasan Lentur
	3.9 Pengujian Konduktivitas Termal Perkerasan Lentur

	BAB 4  METODE PENELITIAN
	4.1 Lokasi Penelitian
	4.2 Prosedur Penelitian
	4.2.1 Studi Literatur
	4.2.2 Pengujian Bahan
	4.2.3 Gradasi Hot Mix Asphalt berdasarkan Sifat Volumetrik dan Kadar Aspal Optimum
	4.2.4 Pembuatan Hot Mix Asphalt Bentuk Slab
	4.2.5 Persiapan Pengujian Performa Termal
	4.2.6 Pengujian Performa Termal
	4.2.7 Pengumpulan dan Pengolahan Data

	4.3 Alat dan Bahan Penelitian
	4.3.1 Alat Penelitian
	4.3.2 Bahan Penelitian
	4.3.3 Benda Uji Penelitian

	4.4 Metode Analisis
	4.4.1 Analisis Performa Termal Pada Campuran Aspal Panas berdasarkan Kadar Steel Slag
	4.4.2 Analisis Performa Termal terhadap Konfigurasi Layering Campuran Aspal Berdasarkan Kadar Steel Slag


	BAB 5  HASIL PENELITIAN DAN PEMBAHASAN
	5.1 Hasil Pengujian Performa Termal Campuran Beraspal dengan Steel Slag sebagai Lapis Permukaan
	5.1.1 Performa Termal Perkerasan
	5.1.2 Suhu Udara

	5.2 Hasil Pengujian Performa Termal Pada Variasi Steel Slag Dengan Konfigurasi Layering
	5.2.1 Performa Termal Perkerasan Dengan Konfigurasi Layering
	5.2.2 Suhu Udara Konfigurasi Layering

	5.3 Hasil Analisis Performa Termal Pada Variasi Steel Slag Optimum

	BAB 6  KESIMPULAN DAN SARAN
	6.1 Kesimpulan
	6.2 Saran

	DAFTAR PUSTAKA



