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ANALISA KINERJA STRUKTUR BAJA PIPERACK AKIBAT BEBAN GEMPA PADA
PROYEK ADD ON COMBINE CYCLE POWER PLANT MENGGUNAKAN METODE
NON-LINEAR STATIC PUSHOVER

Igbal Fandana!

ABSTRAK

Pembangunan unit pembangkit listrik 4dd-On Combined Cycle Power Plant (CCPP)
menuntut ketersediaan infrastruktur pendukung yang tangguh, salah satunya adalah struktur
baja piperack. Struktur ini mengalami fluktuasi beban massa yang ekstrem selama tiga masa
transisinya, yaitu fase empty, hydrotest, dan operating, yang mana perubahan ini secara
signifikan memengaruhi respons dinamik dan seismik bangunan ketika terjadi gempa.
Penelitian ini bertujuan untuk memetakan pembentukan sendi plastis (plastic hinge),
menentukan performance point serta mengevaluasi level kinerja struktur baja pada ketiga
kondisi pembebanan tersebut secara komprehensif. Metode evaluasi yang diterapkan adalah
Non-Linear Static Pushover Analysis (NSPA) menggunakan perangkat lunak elemen hingga,
dengan kriteria penerimaan desain mengacu pada standar FEMA 356. Hasil analisis statik
linear awal membuktikan bahwa profil struktur aman dan memenuhi batas kelayanan
(serviceability). Melalui komputasi pushover non-linear, mekanisme pembentukan sendi
plastis terbukti konsisten mematuhi filosofi Strong Column - Weak Beam, di mana pelelehan
secara cksklusif terinisiasi pada elemen balok utama. Evaluasi deformasi mencatatkan
persentase drift ratio transien maksimum sebesar 0,15% pada sumbu longitudinal saat struktur
memasuki fase operating. Sebagai kesimpulan, level kinerja struktur pada seluruh fase
pembebanan secara mutlak berada dalam kategori Immediate Occupancy (10). Hal ini
menegaskan bahwa desain bangunan memiliki cadangan kekakuan berlebih, menjamin fasilitas
aman tanpa kerusakan struktural pasca-gempa.

Kata Kunci: Piperack, Performance Point, Pushover, Hinge, Gempa.
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PERFORMANCE ANALYSIS OF PIPERACK STEEL STRUCTURE SUBJECTED TO
SEISMIC LOAD IN THE ADD-ON COMBINED CYCLE POWER PLANT PROJECT
USING THE NON-LINEAR STATIC PUSHOVER METHOD

Igbal Fandana'

ABSTRACT

The construction of an Add-On Combined Cycle Power Plant (CCPP) unit requires
robust supporting infrastructure, notably the steel piperack structure. This structure experiences
extreme mass load fluctuations during its three transitional periods namely the empty, hydrotest,
and operating phases which significantly affect the building's dynamic and seismic responses
during an earthquake. This study aims to map the formation of plastic hinges, determine the
performance point (base shear and target displacement), and comprehensively evaluate the
performance level of the steel structure under these three loading conditions. The evaluation
method applied is the Non-Linear Static Pushover Analysis (NSPA) using finite element
software, with design acceptance criteria referring to the FEMA 356 standard. The initial linear
static analysis results demonstrate that the structural profile is safe and satisfies the
serviceability limits. Through non-linear pushover computation, the plastic hinge formation
mechanism consistently complies with the Strong Column - Weak Beam philosophy, where
yielding is exclusively initiated in the main beam elements. The deformation evaluation
recorded a maximum transient drift ratio of 0.15% on the longitudinal axis when the structure
entered the operating phase. In conclusion, the structural performance level across all loading
phases falls definitively within the Immediate Occupancy (10) category. This confirms that the
building design possesses excess stiffness reserves, guaranteeing that the facility remains safe
without structural damage post-earthquake.

Keywords: Piperack, Performance Point, Pushover, Hinge, Earthquake.
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