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ABSTRAK 

Beton geopolimer adalah bahan konstruksi ramah lingkungan yang inovatif. Limbah fly 

ash digunakan sebagai pengganti semen pada beton konvensional. Metode standar 

untuk merancang campuran beton geopolimer belum diatur dalam peraturan resmi 

khususnya di Indonesia. Penelitian ini bertujuan untuk mengembangkan model desain 

campuran beton geopolimer. Model dikembangkan menggunakan metode Deep 

Learning dan algoritma Convolutional Neural Network (CNN). Arsitektur CNN yang 

dipilih adalah arsitektur LeNet, ResNet dan AlexNet. Dari ketiga jenis arsitektur yang 

dipilih, kombinasi LeNet dengan 5000 epochs, nilai learning rate 0,001 dan dengan 

fungsi pengoptimal RMSprop, mampu menghasilkan model dengan tingkat akurasi 

pelatihan terbaik sebesar 93,13%, dan akurasi pengujian sebesar 83,46 %. Sedangkan 

kombinasi arsitektur AlexNet dengan 2000 epochs, learning rate 0,001 dan Adam 

optimizer mampu menghasilkan tingkat akurasi pelatihan sebesar 92,25%, dan akurasi 

pengujian sebesar 86,30%. Sedangkan kombinasi kombinasi arsitektur ResNet, dengan 

5000 epochs, learning rate 0,001 dan optimizer Adam, mampu menghasilkan tingkat 

akurasi pelatihan sebesar 88,59%, dan akurasi pengujian sebesar 74,94%. 

Kata Kunci : deep learning, convolutional neural network, epoch, learning rate, 

optimizer, beton, geopolimer  
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ABSTRACT 

Geopolymer concrete is an innovative environmentally friendly construction material. 

Fly ash waste is used as a substitute for cement in conventional concrete. Standardized 

methods for designing geopolymer concrete mixes have not been regulated in official 

regulations, especially in Indonesia. This study aims to develop a model for the design 

of geopolymer concrete mixes. The model was developed using the Deep Learning 

method and the Convolutional Neural Network (CNN) algorithm. The selected CNN 

architectures are the LeNet, ResNet and AlexNet architectures. Of the three types of 

architecture chosen, the combination of LeNet with 5000 epochs, a learning rate value 

of 0.001 and with the RMSprop optimizer function, was able to produce a model with 

the best training accuracy rate of 93.13%, and testing accuracy of 83.46%. Meanwhile, 

the combination of the AlexNet architecture, with 2000 epochs, a learning rate of 0.001 

and the Adam optimizer, was able to produce a training accuracy rate of 92.25%, and a 

testing accuracy of 86.30%. Meanwhile, the combination of the ResNet architecture 

combination, with 5000 epochs, a learning rate of 0.001 and the Adam optimizer, is 

capable of producing a training accuracy rate of 88.59%, and a testing accuracy of 

74.94%. 

 

Keywords: deep learning, convolutional neural network, epoch, learning rate, 

optimizer, concrete, geopolymer  
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