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ANALISIS PENGENDALIAN MUTU BETON INTEGRAL
WATERPROOFING UNTUK STRUKTUR COOLING TOWER PADA
PROYEK POWER PLANT PINDO DELI IV

GIGIH ETQI WAHYUDIMAR

ABSTRAK

Struktur cooling tower pada instalasi pembangkit listrik menuntut
spesifikasi beton yang mampu menahan paparan air secara terus-menerus dan
tekanan hidrostatik tinggi untuk mencegah kegagalan struktural. Penelitian ini
bertujuan untuk menganalisis efektivitas prosedur pengendalian mutu (quality
control) dalam menjamin konsistensi campuran beton integral waterproofing serta
membuktikan secara empiris pencapaian standar durabilitas struktur cooling tower
pada Proyek Power Plant Pindo Deli IV. Penelitian ini menggunakan metode
analisis data deskriptif kuantitatif. VVariabel penelitian mencakup aspek manajerial
prosedur pengecoran di lapangan yang diukur melalui kepatuhan terhadap
Inspection and Test Plan (ITP) dan pengajuan Request for Inspection (RFI) serta
variabel teknis berupa pengujian absorpsi air (ASTM C642) dan permeabilitas
(DIN EN 12390-8). Sampel penelitian difokuskan pada beton mutu K-350 FA yang
dikombinasikan dengan bahan tambah Conplast WP421. Pengambilan data
menggunakan teknik purposive sampling terhadap hasil uji laboratorium
independen dengan umur beton minimal 28 hari. Hasil laboratorium menunjukkan
penggunaan material integral waterproofing sangat efektif. Nilai rata-rata absorpsi
sampel beton dari kedua pemasok mencatatkan angka 3,548% dan 2,658%,
memenuhi. syarat - toleransi-maksimal <5%. Uji -permeabilitas membuktikan
ketahanan struktur yang memuaskan dengan kedalaman rembesan air rata-rata
sebesar 21,67 mm dan 20,00 mm, berada jauh di bawah ambang batas kegagalan
maksimal 50 mm. Pada aspek manajerial, tingkat kepatuhan pelaksanaan
operasional pengecoran berkinerja baik; mencapai persentase 95,05% pada elemen
pelat lantai (slab) dan 95,33% pada elemen dinding (wall/basin sump). Secara
keseluruhan, tingginya kedisiplinan pengawasan terhadap sistem hold-point pada
proses RFI lapangan berkorelasi langsung dengan keberhasilan pemenuhan standar
durabilitas material teknis. Temuan ini menegaskan bahwa integrasi antara
kepatuhan administrasi mutu yang ketat dan pengendalian spesifikasi material
merupakan langkah krusial dalam perwujudan beton kedap air untuk struktur yang
terpapar kondisi ekstrem.

Kata Kunci : Pengendalian Mutu, Integral Waterproofing, Cooling Tower,
Inspection Test Plan, Manajemen Konstruksi.
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ANALYSIS OF QUALITY CONTROL FOR INTEGRAL WATERPROOFING
CONCRETE IN COOLING TOWER STRUCTURES AT THE PINDO DELI
IV POWER PLANT PROJECT

GIGIH ETQI WAHYUDIMAR

ABSTRACT

The cooling tower structure in power plant installations demands concrete
specifications capable of withstanding continuous water exposure and high
hydrostatic pressure to prevent structural failure. This research aims to analyze the
effectiveness of quality control procedures in ensuring the consistency of integral
waterproofing concrete mixtures and to empirically prove the achievement of
durability standards for the cooling tower structure at the Pindo Deli IV Power
Plant Project. This study utilizes a quantitative descriptive data analysis method.
The research variables include managerial aspects of on-site casting procedures—
measured through compliance with the Inspection and Test Plan (ITP) and the
submission of Requests for Inspection (RFI)—as well as technical variables
consisting of water absorption (ASTM C642) and permeability (DIN EN 12390-8)
testing. The research sample is focused on K-350 FA grade concrete combined with
Conplast WP421 admixture. Data collection used a purposive sampling technique
on independent laboratory test results with a minimum concrete age of 28 days.
Laboratory results indicate that the use of integral waterproofing materials is
highly effective. The average absorption values of the concrete samples from both
suppliers recorded figures of 3.548% and 2.658%, meeting the maximum tolerance
requirement of <5%. The permeability test proved satisfactory structural resistance
with an average water penetration depth of 21.67 mm and 20.00 mm, well below
the maximum failure threshold of 50 mm. In the managerial aspect, the compliance
level of operational casting execution performed excellently, reaching 95.05% for
the slab elements and 95.33% for the wall/basin sump elements. Overall, high
supervisory discipline regarding the hold-point system in the on-site RFI process
correlates directly with the successful fulfillment of technical material durability
standards. These findings confirm that the integration of strict quality
administration compliance and material specification control is a crucial step in
the realization of watertight concrete for structures exposed to extreme conditions.

Keywords: Quality Control, Integral Waterproofing, Cooling Tower, Inspection
Test Plan, Construction Management.
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