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ABSTRAK
Metode konstruksi top-down merupakan salah satu metode konstruksi yang efektif
untuk pembangunan gedung bertingkat pada kawasan dengan keterbatasan lahan.
Namun, dalam pelaksanaannya dapat terjadi kondisi intersection yang
menyebabkan sebagian basement wall belum dapat dibangun sesuai urutan
konstruksi. Kondisi tersebut menyebabkan perubahan jalur transfer beban (load
path) dan memerlukan elemen struktur sementara berupa temporary beam untuk
menjaga kestabilan slab selama proses konstruksi. Penelitian ini bertujuan untuk
mengevaluasi perilaku dan kapasitas temporary beam pada area intersection dengan
membandingkan Design Model dan Construction Stage Model, serta mengetahui
pengaruh tahapan konstruksi terhadap respons struktur. Analisis dilakukan
menggunakan perangkat lunak ETABS dengan pendekatan Construction Stage
Analysis berdasarkan tahapan pelaksanaan konstruksi pada Proyek X. Parameter
yang dievaluasi meliputi gaya aksial, momen lentur, gaya geser, lendutan, serta
rasio interaksi P-M—-M. Hasil analisis Design Model menunjukkan bahwa
temporary beam memenuhi persyaratan kekuatan dan kinerja layan, dengan rasio
interaksi P-M—M sebesar 0,958, gaya aksial maksimum 3.817,56 kN, momen lentur
maksimum 1.395,05 kN-m, gaya geser maksimum 1.068,60 kN, dan lendutan
maksimum 4,216 mm. Sementara itu, hasil Construction Stage Model menunjukkan
rasio interaksi P-M—-M maksimum sebesar 0,951, gaya aksial maksimum 3.676,23
kN, momen lentur maksimum 1.334,67 kN-m, gaya geser maksimum 935,36 kN,
dan lendutan maksimum 0,885 mm. Hasil perbandingan menunjukkan bahwa
tahapan konstruksi menyebabkan perubahan mekanisme penyaluran beban dari
basement wall menuju kingpost serta redistribusi gaya dalam pada temporary beam.
Meskipun terjadi perubahan respons struktur, seluruh parameter yang dievaluasi
masith memenuhi persyaratan kekuatan dan kinerja layan. Dengan demikian,
temporary beam yang direncanakan mampu mempertahankan kinerja struktur
selama tahapan konstruksi top-down pada area intersection. Penerapan
Construction Stage Analysis memberikan representasi yang lebih sesuai terhadap

kondisi aktual konstruksi dibandingkan analisis yang hanya menggunakan Design
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Model, sehingga dapat digunakan sebagai dasar evaluasi dan perencanaan struktur

sementara pada proyek dengan metode konstruksi top-down.

Kata Kunci: Top-Down Construction, Temporary Beam, Construction Stage

Analysis, Area Intersection, Load Path, P-M—-M Ratio
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ABSTRACT
The top-down construction method is an effective construction approach for high-
rise buildings in areas with limited space. However, its implementation may
encounter intersection conditions that prevent parts of the basement wall from being
constructed according to the planned construction sequence. This condition alters
the load transfer path and requires a temporary structural element, namely a
temporary beam, to maintain slab stability during the construction process. This
study aims to evaluate the behavior and capacity of the temporary beam in the
intersection area by comparing the Design Model and Construction Stage Model,
as well as to investigate the influence of construction stages on structural response.
The analysis was conducted using ETABS through a Construction Stage Analysis
approach based on the actual construction sequence of Project X. The evaluated
parameters include axial force, bending moment, shear force, deflection, and the P—
M-M interaction ratio. The Design Model analysis showed that the temporary beam
satisfied the strength and serviceability requirements, with a maximum P-M-M
interaction ratio of 0.958, maximum axial force of 3,817.56 kN, maximum bending
moment of 1,395.05 kN-m, maximum shear force of 1,068.60 kN, and maximum
deflection of 4.216 mm. Meanwhile, the Construction Stage Model resulted in a
maximum P-M-M interaction ratio of 0.951, maximum axial force of 3,676.23 kN,
maximum bending moment of 1,334.67 kN-m, maximum shear force of 935.36 kN,
and maximum deflection of 0.885 mm. The comparison results indicate that the
construction stages alter the load transfer mechanism from the basement wall to the
kingpost, resulting in internal force redistribution within the temporary beam.
Nevertheless, the changes in structural response remain within the required strength
and serviceability limits. Therefore, the designed temporary beam is capable of
maintaining structural performance during the top-down construction stages in the
intersection area. The application of Construction Stage Analysis provides a more
representative assessment of actual construction conditions compared with an
analysis based solely on the Design Model and can therefore be considered as an
approach for evaluating and designing temporary structures in top-down

construction projects.
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