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ABSTRAK

Ismatul Khasanah (2221102), Program Studi Teknik Sipil, Fakultas Teknik Sipil
dan Perencanaan, Institut Teknologi Nasional Malang, Januari 2026, “Optimalisasi
Penjadwalan Proyek secara Probabilistik Berbasis Fuzzy Logic” Pembimbing:
(1) Dr. Lila Ayu Ratna Winanda, ST., MT. (2) Ir. Munasih, MT.

Penjadwalan proyek konstruksi berperan penting dalam pengendalian waktu
penyelesaian proyek. Namun, durasi aktivitas pada praktiknya sering mengandung
ketidakpastian akibat kondisi lapangan dan perbedaan persepsi pelaksana, yang
belum sepenuhnya dapat direpresentasikan oleh metode Program Evaluation and
Review Technique (PERT) konvensional. Penelitian ini bertujuan untuk
menganalisis penjadwalan proyek konstruksi dengan mengintegrasikan pendekatan
Fuzzy Logic pada metode PERT guna mengukur ketidakpastian durasi aktivitas
serta menganalisis risiko keterlambatan proyek. Metode penelitian menggunakan
Fuzzy PERT dengan pendekatan Triangular Fuzzy Number (TFN) yang
merepresentasikan durasi optimis, paling mungkin, dan pesimis setiap aktivitas.
Data diperoleh melalui wawancara terstruktur dan dokumen proyek. Pemodelan
fuzzy dilakukan menggunakan MATLAB Fuzzy Logic Toolbox dengan metode
inferensi Mamdani dan proses defuzzifikasi untuk memperoleh durasi ekspektasi
fuzzy (TE Fuzzy). Selanjutnya, nilai TE Fuzzy dibandingkan dengan TE PERT untuk
menganalisis risiko keterlambatan proyek menggunakan pendekatan probabilistik
melalui perhitungan nilai Z. Hasil penelitian menunjukkan bahwa penerapan
metode Fuzzy PERT menghasilkan durasi penyelesaian proyek sebesar 193 hari,
lebih fleksibel dalam merepresentasikan ketidakpastian dibandingkan PERT
konvensional. Berdasarkan analisis probabilistik terhadap target durasi proyek
sebesar 235 hari, diperoleh probabilitas penyelesaian proyek tepat waktu sebesar
99,869% dengan risiko keterlambatan sebesar 0,131 %. Peneliti selanjutnya
disarankan untuk mengembangkan model dengan memasukkan aspek biaya agar
analisis penjadwalan mencakup dimensi waktu dan biaya secara bersamaan.

Kata kunci: Analisis Probabilitas, Fuzzy Logic, Penjadwalan Proyek, Program

Evaluation and Review Technique, Risiko Keterlambatan
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ABSTRACT
Ismatul Khasanah (2221102), Civil Engineering Study Program, Faculty of Civil

Engineering and Planning, National Institute of Technology Malang, January 2026,
“Probabilistic Project Scheduling Optimization Based on Fuzzy Logic’ Advisors:
(1) Dr. Lila Ayu Ratna Winanda, ST, MT. (2) Ir. Munasih, MT.

Construction project scheduling plays an important role in controlling project
completion time. However, in practice, activity durations often contain
uncertainties due to field conditions and differences in the perceptions of
implementers, which cannot be fully represented by the conventional Program
Evaluation and Review Technique (PERT) method. This study aims to analyze
construction project scheduling by integrating the Fuzzy Logic approach into the
PERT method to measure activity duration uncertainty and analyze project delay
risks. The research method uses Fuzzy PERT with the Triangular Fuzzy Number
(TFN) approach, which represents the optimistic, most likely, and pessimistic
duration of each activity. Data were obtained through structured interviews and
project documents. Fuzzy modeling was performed using MATLAB Fuzzy Logic
Toolbox with the Mamdani inference method and defuzzification process to obtain
the fuzzy expectation duration (TE Fuzzy). Furthermore, the TE Fuzzy value was
compared with TE PERT to analyze project delay risks using a probabilistic
approach through Z value calculations. The results showed that the application of
the Fuzzy PERT method produced a project completion duration of 193 days, which
was more flexible in representing uncertainty than conventional PERT. Based on a
probabilistic analysis of the project duration target of 235 days, the probability of
project completion on time is 99.869% with a delay risk of 0.131%. Researchers
are further advised to develop a model that incorporates cost aspects so that
scheduling analysis covers both time and cost dimensions simultaneously.
Keywords: Delay Risk, Fuzzy Logic, Probability Analysis, Program Evaluation and
Review Technique, Project Scheduling.
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