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ABSTRAK

Peningkatan jumlah penduduk dan perkembangan fasilitas publik di wilayah Surabaya
Utara menyebabkan kebutuhan air bersih terus meningkat sehingga diperlukan
penambahan kapasitas penyimpanan air melalui pembangunan Ground Water Tank
pada Reservoir Tahap 2 A2 Mbah Ratu Kota Surabaya. Penelitian ini bertujuan
merencanakan struktur beton bertulang dan pondasi Ground Water Tank dengan
peningkatan kapasitas dari 2.142 m* menjadi 2.940 m? yang mampu menahan beban
gravitasi, tekanan air, tekanan tanah lateral, gaya uplifi, beban gempa, serta
mengevaluasi kontrol keruntuhan struktur pada dinding dan pelat dasar sesuai
ketentuan SNI yang berlaku. Analisis struktur dilakukan menggunakan program bantu,
sedangkan pehitungan pondasi didasarkan pada parameter tanah hasil Standard
Penetration Test. Hasil perhitungan menunjukkan bahwa dinding menggunakan tebal
300 mm dengan tulangan longitudinal 2D19-100 dan tulangan transversal 2D13-100,
sedangkan pelat dasar menggunakan tebal 570 mm dengan tulangan D25-100 pada
arah X dan Y serta tulangan ikat 4D19-75. Hasil kontrol keruntuhan menunjukkan nilai
tegangan maksimum dinding sebesar 2,133 MPa pada kondisi air penuh dan 2,674
MPa pada kondisi air kosong, sedangkan pelat dasar sebesar 1,539 MPa dan 1,911
MPa. Seluruh nilai tegangan maksimum (Smax) lebih kecil dibandingkan modulus
keruntuhan beton (f;) sebesar 3,67 MPa sehingga memenuhi persyaratan keamanan
terhadap potensi keruntuhan struktur. Hasil perencanaan juga menunjukkan bahwa
dimensi dan penulangan balok, kolom, serta pelat atap memenuhi persyaratan SNI
2847:2019. Pondasi menggunakan kombinasi pondasi rakit dengan tebal 570 mm dan
54 tiang pancang berdiameter 400 mm dengan kedalaman 23 m. Hasil analisis
menunjukkan daya dukung tanah sebesar 93,92 ton, serta penurunan total sebesar
2,042 cm memenuhi persyaratan penurunan izin sebesar 17,92 cm. Dengan demikian,
struktur dan pondasi Ground Water Tank memenuhi persyaratan kekuatan, dan
keamanan untuk mendukung peningkatan kapasitas penyediaan air bersih di wilayah
Surabaya Utara.

Kata kunci : Ground Water Tank, tekanan tanah lateral, gaya uplift, tegangan, pondasi
rakit.



STRUCTURAL DESIGN OF A GROUND WATER TANK FOR
INCREASING WATER STORAGE CAPACITY IN NORTH
SURABAYA (CASE STUDY: PHASE 2 A2 MBAH RATU
RESERVOIR CONSTRUCTION PROJECT, SURABAYA CITY)
Written By :

Febrian Raditya Permana

NPM. 22035010119

ABSTRACT

The increasing population and the development of public facilities in North Surabaya
have led to a continuous rise in clean water demand, necessitating an increase in water
storage capacity through the construction of a Ground Water Tank at the Phase 2 A2
Mbah Ratu Reservoir, Surabaya City. This study aims to design the reinforced concrete
structure and foundation of a Ground Water Tank by increasing its storage capacity
from 2.142 m? to 2.940 m? capable of resisting gravity loads, hydrostatic pressure,
lateral earth pressure, uplift forces, and earthquake loads, while evaluating the
structural failure control of the walls and base slab in accordance with the applicable
Indonesian National Standards. Structural analysis was carried out using structural
analysis software, while the foundation design was based on soil parameters obtained
from the Standard Penetration Test (SPT). The results indicate that the tank walls have
a thickness of 300 mm with 2D19-100 longitudinal reinforcement and 2D13-100
transverse reinforcement. The base slab has a thickness of 570 mm with D25-100
reinforcement in both the X and Y directions and 4D19-75 tie reinforcement. Structural
failure assessment shows that the maximum principal stress of the walls is 2,133 MPa
under the full-water condition and 2,674 MPa under the empty-water condition, while
the base slab experiences maximum principal stresses of 1,539 MPa and 1,911 MPa,
respectively. All maximum principal stress (Smax) values are lower than the concrete
modulus of rupture (f,) of 3,67 MPa, indicating compliance with the structural safety
requirements against potential failure. The results also demonstrate that the
dimensions and reinforcement of the beams, columns, and roof slab comply with SNI
2847:2019. The foundation system consists of a 570 mm thick raft foundation
combined with 54 spun piles of 400 mm diameter embedded to a depth of 23 m. The
analysis indicates that the soil bearing capacity and the total settlement of 2,042 cm
satisfy the allowable settlement limit of 17,92 cm. Therefore, the designed Ground
Water Tank structure and foundation satisfy the required strength and safety criteria
to support the increased clean water storage capacity in North Surabaya.

Keywords : Ground Water Tank; lateral earth pressure; uplift force, principal stress,
raft foundation.
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