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ANALISIS PENJADWALAN ULANG BERBASIS KONSEP PRECEDENCE
DIAGRAM METHOD (PDM) MENGGUNAKAN MICROSOFT PROJECT
PADA PROYEK JALAN TOL

ABSTRAK

Proyek Pembangunan Jalan Tol Solo-Yogyakarta-NYIA Kulon Progo Paket 2.2B
Trihanggo—Junction Sleman menghadapi kendala keterlambatan waktu
pelaksanaan yang signifikan. Berdasarkan pemantauan jadwal baseline
menggunakan metode Kurva S konvensional, realisasi penyelesaian fisik hanya
mencapai 65,44% terhadap target rencana 100%, yang menghasilkan deviasi
negatif sebesar -34,56%. Ketergantungan pada Kurva S terbukti memiliki
kelemahan mendasar karena tidak mampu mengidentifikasi lintasan kritis fisik di
lapangan secara detail. Oleh karena itu, penelitian ini bertujuan untuk mengevaluasi
kinerja waktu melalui penentuan jalur kritis dan durasi optimal, menghitung tingkat
probabilitas keberhasilan penyelesaian waktu, serta menyusun model penjadwalan
ulang (rescheduling) yang lebih adaptif. Metode yang digunakan dalam penelitian
ini adalah pendekatan kuantitatif yang mengintegrasikan konsep Precedence
Diagram Method (PDM) dengan instrumen Critical Path Method (CPM) dan
Program Evaluation and Review Technique (PERT). CPM diaplikasikan untuk
merumuskan jaringan kerja deterministik dan mengunci rute lintasan kritis,
sedangkan PERT digunakan untuk mengakomodasi risiko ketidakpastian durasi
melalui agregasi tiga estimasi waktu (optimis, paling mungkin, dan pesimis) dari 3
(tiga) pakar proyek (expert judgment). Pemodelan jaringan kerja dan otomatisasi
komputasi dieksekusi secara terpadu menggunakan perangkat lunak Microsoft
Project dan Microsoft Excel. Hasil analisis penjadwalan ulang menggunakan CPM
berhasil mengidentifikasi 6 (enam) aktivitas fisik utama yang berada pada jalur
kritis, meliputi Pembersihan Tempat Kerja Tahap Awal, Pekerjaan Tanah Tahap 1,
Pekerjaan Galian Struktur Tahap 1, Struktur Beton, Plaza Tol, dan Pekerjaan
Fasilitas Tol. Melalui pemodelan jaringan kerja baru ini, durasi optimal
penyelesaian sisa pekerjaan (Total Expected Time) berhasil direduksi secara logis
menjadi 1123,33 hari. Lebih lanjut, analisis probabilistik PERT menunjukkan
bahwa peluang keberhasilan proyek untuk selesai tepat waktu sesuai batas durasi
kontrak (1150 hari) mencapai angka 80,78%. Dapat disimpulkan bahwa model
penjadwalan ulang berbasis PDM ini sangat realistis dan aman untuk dieksekusi,
serta terbukti lebih efektif dan visibel dalam mereduksi potensi time overrun
dibandingkan metode perencanaan awal proyek.

Kata Kunci: Kinerja Waktu, Proyek Jalan Tol, PDM, CPM, PERT.
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RESCHEDULING ANALYSIS BASED ON THE PRECEDENCE DIAGRAM
METHOD (PDM) CONCEPT USING MICROSOFT PROJECT IN TOLL
ROAD PROJECT

ABSTRACT

The Solo-Yogyakarta-NYIA Kulon Progo Toll Road Construction Project Package
2.2B Trihanggo—Junction Sleman is facing a significant time delay constraint.
Based on the baseline schedule monitoring using the conventional S-Curve method,
the actual physical completion only reached 65,44% against the 100% planned
target, resulting in negative deviation of -34,56%. Reliance on the S-Curve has
proven to have a fundamental flaw as it is unable to identify physical critical paths
in detail. Therefore, this study aims to evaluate time performance by determining
the critical path and optimal duration, calculating the probability of timely
completion, and developing a more adaptive rescheduling model. The method used
in this research is a quantitative approach that integrates the Precedence Diagram
Method (PDM) concept with the Critical Path Method (CPM) and Program
Evaluation and Review Technique (PERT) instruments. CPM is applied to
formulate a deterministic network and lock the critical path route, while PERT is
used to accommodate duration uncertainty risks through the aggregation of three
time estimates (optimistic, most likely, and pessimistic) from 3 (three) project
experts (expert judgment). The network modeling and computational automation
were executed in an integrated manner using Microsoft Project and Microsoft Excel
software. The results of the rescheduling analysis using CPM successfully identified
6 (six) main physical activities located on the critical path, including Initial Stage
Work Site Clearing, Stage 1 Earthworks, Stage 1 Structural Excavation Works,
Concrete Structures, Toll Plaza, and Toll Facility Works. Through this new network
modeling, the optimal duration for completing the remaining work (Total Expected
Time) was logically reduced to 1123.33 days. Furthermore, the PERT probabilistic
analysis shows that the project's probability of success to finish on time according
to the contract duration limit (1150 days) reaches 80.78%. It can be concluded that
this PDM-based rescheduling model is highly realistic and safe to execute, and is
proven to be more effective and visible in reducing the potential for time overrun
compared to the project's initial planning method.

Keywords: Time Performance, Toll Road Project, PDM, CPM, PERT.
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