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RINGKASAN

Utami Sylvia Lestari. 2341213320008. 2025. Program Studi Doktor Ilmu
Lingkungan, Universitas Lambung Mangkurat. Kualitas Perkerasan Kaku (Rigid
Pavement) Tanpa Tulangan Pada Proses Pengecoran Jalan Lokal Di Daerah
Tergenang. Dr. Ir. Nursiah Chairunnisa, ST., M. Eng.; Prof. Dr. Ir. Iphan F. Radam,
ST., MT.; Dr. Ir. Muhammad Arsyad, ST., MT.

Penelitian ini bertujuan untuk menginvestigasi pengaruh gabungan tinggi
dan pH air terhadap sifat fisik, mekanik, dan mikrostruktur beton perkerasan kaku.
Beton ready-mix dengan kuat tekan rencana 25 MPa digunakan sebagai material
uji. Variasi ketinggian genangan ditetapkan pada rentang 0,5 sampai 5 cm,
sedangkan variasi pH air ditetapkan pada rentang pH2 sampai pH7. Benda uji
menjalani curing selama 28 hari sebelum pengujian.

Metode penelitian yang mencakup uji laboratorium terkait uji mekanik dan
uji kimia. Pengecoran dilakukan dengan melakukan variasi terhadap tinggi dan pH
genangan serta curing/perawatan yang dilakukan. Metode penelitian yang
digunakan mencakup uji laboratorium terhadap kuat tekan, kuat lentur, absorpsi,
porositas, sorptivity, SEM (Scanning Electron Microscope) dan penetrasi asam
(karbonasi). Beton diuji untuk mengetahui pengaruh genangan air terhadap
kualitasnya, serta dilakukan pengamatan visual untuk mendeteksi perubahan
struktural pada beton selama proses pengecoran.

Hasil penelitian menunjukkan bahwa kualitas perkerasan kaku tanpa
tulangan pada daerah tergenang dipengaruhi oleh metode pengujian serta kondisi
tinggi dan pH genangan. Uji core drill di lapangan menghasilkan kuat tekan lebih
rendah daripada uji silinder di laboratorium, dengan penurunan rata-rata 13,83%
pada kondisi kontrol dan 6,10% pada variasi tinggi dan pH genangan. Persamaan
matematis menggunakan analisis regresi linier menegaskan pengaruh signifikan
tinggi genangan (X1) dan pH genangan (X2) terhadap kuat tekan (Y = 19,865 - 1,498
X1+ 0,414 X>; adjusted Rz = 0,944) dan kuat lentur (Y = 5,396 - 0,487 X1 + 0,235
Xo; adjusted R2 = 0,956), di mana tinggi genangan bersifat paling dominan dengan
penurunan rata-rata sekitar 35% untuk kuat tekan dan 38% untuk kuat lentur,
sedangkan perubahan pH menurunkan sekitar 12% untuk kuat tekan dan 19% untuk
kuat lentur. Peningkatan tinggi genangan dan penurunan pH meningkatkan
absorpsi, porositas, serta sorptivity sehingga mempengaruhi penurunan kuat tekan
dan kuat lentur beton. Pada aspek durabilitas, persentase karbonasi meningkat
seiring kenaikan tinggi genangan dan penurunan pH. Pengaruh pH lebih dominan,
karena perubahan dari pH7 ke pH 2 meningkatkan karbonasi sebesar 35,77% pada
kondisi tidak terendam dan 43,33% pada kondisi terendam, sedangkan variasi
tinggi genangan hanya meningkatkan karbonasi sekitar 26,49% (tidak terendam)
dan 30,23% (terendam).

Kata Kunci: Perkerasan Kaku; Tinggi Genangan; pH air; Kuat Tekan; Kuat Lentur.
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SUMMARY

Utami Sylvia Lestari. 2341213320008. 2025. Doctoral Program in Environmental
Science, Lambung Mangkurat University. The Quality of Rigid Pavement Without
Reinforcement in the Local Road Casting Process in Flooded Areas. Dr. Ir. Nursiah
Chairunnisa, ST., M. Eng.; Prof. Dr. Ir. Iphan F. Radam, ST., MT.: Dr. Ir.
Muhammad Arsyad, ST., MT.

This research aims to investigate the combined effects of waterlogging
height and water pH on the physical, mechanical, and microstructural properties of
rigid pavement concrete. Ready-mix concrete with a target compressive strength of
25 MPa was used as the test material. Waterlogging heights were varied from 0.5
to 5 em, while water pH levels ranged from pH 2 to pH 7. The test specimens were
subjected to a curing period of 28 days prior to testing.

The research methodology involved laboratory testing encompassing both
mechanical and chemical evaluations. Concrete casting was carried out by applying
variations in waterlogging height and pH, along with controlled curing treatments.
Laboratory tests included compressive strength, flexural strength, water absorption,
porosity, sorptivity, Scanning Electron Microscope (SEM) analysis, and acid
penetration (carbonation) testing. The concrete was tested to assess the effects of
waterlogging on its quality, and visual observations were conducted to detect
structural changes occurring during the casting process.

The results indicate that the quality of unreinforced rigid pavement concrete
in waterlogged areas is significantly influenced by the testing method as well as by
waterlogging height and pH conditions. Field core drill tests produced lower
compressive strength values than laboratory cylinder tests, with average reductions
of 13.83% under control conditions and 6.10% under varying waterlogging height
and pH conditions. Linear regression analysis confirmed the significant influence
of waterlogging height (X,) and water pH (Xz) on compressive strength (Y = 19.865
- 1.498X: + 0.414X:; adjusted R? = 0.944) and flexural strength (Y = 5.396 -
0.487X: + 0.235X:z; adjusted R* = 0.956). Waterlogging height was identified as the
dominant factor, causing average reductions of approximately 35% in compressive
strength and 38% in flexural strength, whereas changes in pH resulted in smaller
but still significant reductions of about 12% and 19%, respectively. Increased water
level and decreased pH increase absorption, porosity, and sorptivity, thereby
affecting the decrease in compressive strength and flexural strength of concrete. In
terms of durability, the percentage of carbonation increases with increasing water
level and decreasing pH. The effect of pH is more dominant, because a change from
PH 7 to pH 2 increases carbonation by 35.77% in non-submerged conditxpns and
43.33% in submerged conditions, while variations in water level only increase
carbonation by around 26.49% (non-submerged) and 30.23% (submerged).

Keywords: Rigid Pavement; High waterlogging; Water pH; Compressive strength:
Flexural strength.
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