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ANALISIS PENGENDALIAN MUTU BETON READY MIX
PEKERJAAN BORE PILE PADA BOX CULVERT 1 DENGAN
METODE STATISTICAL QUALITY CONTROL

ABSTRAK

Pengendalian mutu beton diperlukan untuk memastikan beton tidak hanya memenuhi
spesifikasi, tetapi juga dihasilkan melalui proses yang stabil dan konsisten. Penelitian ini
bertujuan menganalisis kesesuaian mutu beton ready mix pada pekerjaan bore pile Box
Culvert 1, mengevaluasi kestabilan proses menggunakan metode Statistical Quality Control
(SQC), serta menganalisis hubungan kuat tekan beton dengan hasil Pile Integrity Test (PIT)
dan Pile Driving Analyzer (PDA). Penelitian menggunakan pendekatan deskriptif kuantitatif
berdasarkan data pengujian slump, kuat tekan beton umur 28 hari, PIT, dan PDA. Kestabilan
proses dianalisis menggunakan X-Chart dan R-Chart, sedangkan hubungan antarvariabel
dianalisis menggunakan korelasi Pearson dan regresi linear. Hasil penelitian menunjukkan
bahwa seluruh nilai slump berada dalam rentang spesifikasi 14—-18 cm, dengan rata-rata
sebesar 16,31 cm pada Segmen A, 15,75 cm pada Segmen B, 16,09 cm pada Segmen BP1,
dan 15,55 cm pada Segmen BP2. Rata-rata kuat tekan beton pada masing-masing segmen
sebesar 33,82 MPa, 34,33 MPa, 34,08 MPa, dan 33,95 MPa, sehingga seluruhnya melampaui
mutu rencana 30 MPa. Analisis X-Chart menunjukkan bahwa rata-rata proses pada seluruh
segmen belum terkendali secara statistik karena terdapat titik-titik di luar batas kendali.
Sebaliknya, R-Chart menunjukkan bahwa variasi dalam setiap subgrup berada dalam kondisi
terkendali. Analisis terhadap 80 pasangan data kuat tekan dan PIT menghasilkan (r=-0{,}03)
dan (R"2=0{,}0008), yang menunjukkan hubungan linear sangat rendah. Analisis terhadap
enam pasangan data kuat tekan dan PDA menghasilkan (r=-0{,}15) dan (R"2=0{,}0225),
yang juga menunjukkan hubungan negatif sangat rendah. Seluruh tiang yang diuji
menggunakan PDA memiliki kapasitas dukung melebihi beban rencana. Dengan demikian,
mutu beton telah memenuhi spesifikasi proyek, tetapi kestabilan rata-rata proses produksi
masih perlu ditingkatkan. Kuat tekan beton juga bukan satu-satunya faktor yang menjelaskan

integritas dan kapasitas dukung bore pile.

Kata kunci: beton ready mix, bore pile, Statistical Quality Control, X-Chart, R-Chart, Pile
Integrity Test, Pile Driving Analyzer.
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ANALYSIS OF QUALITY CONTROL FOR READY-MIX CONCRETE
USED IN BORE PILE WORK ON BOX CULVERT 1 USING THE
STATISTICAL QUALITY CONTROL METHOD

ABSTRACT

Concrete quality control is necessary to ensure that concrete not only meets the specified
requirements but is also produced through a stable and consistent process. This study aims
to analyze the conformity of ready-mix concrete quality used in the bored pile work of Box
Culvert 1, evaluate process stability using Statistical Quality Control (SQC), and analyze
the relationship between concrete compressive strength and the results of the Pile Integrity
Test (PIT) and Pile Driving Analyzer (PDA). A quantitative descriptive approach was
employed using slump test, 28-day concrete compressive strength, PIT, and PDA data.
Process stability was evaluated using X-Charts and R-Charts, while relationships between
variables were analyzed using Pearson correlation and linear regression. The results
showed that all slump values were within the specified range of 14—18 cm, with mean values
of 16.31 cm for Segment A, 15.75 cm for Segment B, 16.09 cm for Segment BP1, and 15.55
cm for Segment BP2. The respective mean compressive strengths were 33.82 MPa, 34.33
MPa, 34.08 MPa, and 33.95 MPa, all exceeding the specified design strength of 30 MPa.
The X-Chart analysis indicated that the process means in all segments were not statistically
controlled because several observations fell outside the control limits. In contrast, the R-
Chart analysis showed that within-subgroup variations were statistically controlled.
Analysis of 80 paired compressive-strength and PIT observations yielded (r=-0.03) and
(R*2=0.0008), indicating a negligible linear relationship. Analysis of six paired
compressive-strength and PDA observations yielded (r=-0.15) and (R"2=0.0225), also
indicating a negligible negative relationship. All piles evaluated using the PDA had bearing
capacities exceeding their respective design loads. Therefore, the concrete quality met the
project specifications, although the stability of the production process means still requires
improvement. Concrete compressive strength was also not the sole factor explaining bored
pile integrity and bearing capacity.

Keywords: ready-mix concrete, bored pile, Statistical Quality Control, X-Chart, R-Chart,
Pile Integrity Test, Pile Driving Analyzer.
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