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ABSTRAK

Gedung Kuliah Terpadu PPNS dibangun di lahan yang sempit namun diharapkan
dapat mengakomodir seluruh kebutuhan ruang pada fasilitas pendidikan, sehingga
bangunan ini dirancang secara bertingkat. Namun gedung bertingkat rentan terhadap
beban lateral seperti gempa dan angin kencang, khususnya Surabaya yang memiliki
potensi terjadinya gempa. Oleh karena itu, Gedung harus dirancang memiliki
ketahanan struktural yang optimal dalam menghadapi beban lateral, seperti gempa.
Pada penelitian ini dilakukan modifikasi gedung dengan menambah jumlah lantai
menjadi 15 lantai dengan menerapkan sistem ganda, yaitu kombinasi rangka pemikul
momen dan dinding geser, guna meningkatkan kekakuan dan stabilitas bangunan.
Selain itu, perkuatan pelat lantai sebagai diafragma turut diimplementasikan untuk
meningkatkan distribusi beban lateral secara merata ke elemen vertikal struktur. Hasil
didapatkan untuk dinding geser tipe SW01 memiliki ketebalan 350 mm dengan
tulangan utama 2D29 — 100 mm pada daerah badan, tulangan transversal 2D16 — 150
mm, dan kolom boundary element tulangan utama 36D29. Sedangkang pada dindin
geser tipe SW 02 memiliki ketebalan 350 mm dengan tulangan utama 2D25 — 100 mm
pada daerah badan dan tulangan transversal 2D13 — 200 mm, dan kolom boundary
element tulangan utama 36D25. Analisis pelat diafragma didapatkan tulangan arah
memanjang sebesar 5SD19 sedangkan untuk arah melintang 3D19. Level kinerja
didapatkan sebesar 0,008 pada arah X dan 0,009 pada arah Y sehingga struktur masuk
dalam klasifikasi /mmediate Occupancy “10” sedangkan untuk daktilitas struktur
didapatkan 7,47 arah X dan 8,74 arah Y sehingga struktur bangunan masuk dalam
kategori daktilitas penuh. Perencanaan pondasi didapatkan daya dukung 131,55 ton
pada kedalaman 24 m dengan diameter spun pile 400 mm .

Kata Kunci: Diafragma, Dinding geser, Level kinerja, Daktilitas, Spun pile
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STRUCTURAL MODIFICATION ANALYSIS OF THE
INTEGRATED LECTURE BUILDING AT POLITEKNIK
PERKAPALAN NEGERI SURABAYA USING SHEAR WALL AND
SLAB DIAPHRAGM REINFORCEMENT

Written By:
Mochamad IlTham Zulfar
21035010073

ABSTRACT

The Integrated Lecture Building of PPNS was constructed on a limited land area but
is expected to accommodate all space requirements for educational facilities;
therefore, the building was designed as a multi-story structure. However, multi-story
buildings are vulnerable to lateral loads such as earthquakes and strong winds,
particularly in Surabaya, which has a potential for seismic activity. Therefore, the
building must be designed to have optimal structural resistance in withstanding lateral
loads such as earthquakes. In this study, the building was modified by increasing the
number of floors to 15 stories, implementing a dual system consisting of a combination
of moment-resisting frames and shear walls to enhance the stiffness and stability of
the structure. In addition, floor slab reinforcement as a diaphragm was implemented
to improve the even distribution of lateral loads to the vertical structural elements.
The results show that the SW0I-type shear wall has a thickness of 350 mm with main
reinforcement of 2D29—100 mm in the web area, transverse reinforcement of 2D 16—
150 mm, and boundary column main reinforcement of 36D29. Meanwhile, the SW02-
type shear wall has a thickness of 350 mm with main reinforcement of 2D25—100 mm
in the web area, transverse reinforcement of 2D13—200 mm, and boundary column
main reinforcement of 36D25. The diaphragm slab analysis shows longitudinal
reinforcement of 5D19 and transverse reinforcement of 3D19. The performance level
is 0.008 in the X direction and 0.009 in the Y direction, placing the structure in the
Immediate Occupancy (10) classification. The structural ductility is 7.47 in the X
direction and 8.74 in the Y direction, classifying the building as having full ductility.
For the foundation design, the bearing capacity is 131.55 tons at a depth of 24 m,
using spun piles with a diameter of 400 mm.

Keyword: Diaphragm, Shear wall, Performance level, Ductility, Spun pile
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