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ABSTRAK

Tanah ekspansif merupakan tanah yang memiliki potensi mengalami
perubahan volume akibat perubahan kadar air karena mengandung mineral
lempung ekspansif. Pada kondisi di lapangan, khususnya pada lapisan tanah yang
sehingga menghasilkan swelling pressure. Namun, alat permeameter konvensional
belum mampu merepresentasikan kondisi tersebut, sehingga diperlukan alat yang
dapat mengintegrasikan pengujian permeabilitas dan swelling pressure dalam satu
sistem pada kondisi volume konstan. Penelitian ini bertujuan merancang alat uji
permeabilitas yang terintegrasi dengan pengujian swelling pressure, memvalidasi
kinerja alat berdasarkan prinsip volume konstan, serta membandingkan hasil
pengujian permeabilitas dengan permeameter konvensional.

Penelitian ini merupakan penelitian kuantitatif dengan metode eksperimen.
Tahapan penelitian meliputi perancangan dan fabrikasi alat, validasi kinerja alat,
serta pengujian permeabilitas menggunakan metode falling head pada sampel
bentonit kalsium. Hasil pengujian kemudian dibandingkan dengan permeameter
konvensional untuk mengevaluasi kinetja alat yang dikembangkan.

Hasil penelitian menunjukkan bahwa alat berhasil mengintegrasikan
pengujian permeabilitas dan swelling pressure pada kondisi volume konstan.
Validasi menunjukkan sistem tidak mengalami kebocoran, aliran air stabil, serta
kondisi volume konstan berhasil dipertahankan selama pengujian. Nilai koefisien
permeabilitas yang diperoleh menggunakan alat rancang bangun sebesar 8,92 X
1072 m/s, sedangkan permeameter konvensional sebesar 1,22 x 107'" m/s, atau
sekitar 26,91% lebih besar. Hasil tersebut menunjukkan bahwa kondisi volume
konstan memengaruhi nilai permeabilitas yang diperoleh. Dengan demikian, alat
yang dikembangkan telah bekerja sesuai prinsip volume konstan yang dirancang
dan dapat digunakan sebagai alternatif alat uji permeabilitas yang terintegrasi

dengan pengujian swelling pressure.

Kata kunci: tanah ekspansif, permeabilitas, swelling pressure, volume konstan,

falling head, rancang bangun alat.



ABSTRAK

Expansive soil is a type of soil that undergoes volume changes due to
variations in water content because it contains expansive clay minerals. Under field
conditions, particularly in confined soil layers, soil expansion tends to occur under
constant volume conditions, resulting in swelling pressure. However, conventional
permeameters are not designed to represent these conditions. Therefore, a testing
device capable of integrating permeability and swelling pressure tests under
constant volume conditions is required. This study aimed to design a permeability
testing apparatus integrated with a swelling pressure test, validate its performance
based on the constant volume principle, and compare its permeability test results
with those obtained using a conventional permeameter.

This study employed a quantitative experimental approach. The research
consisted of designing and fabricating the testing apparatus, validating its
performance, and conducting permeability tests using the falling head method on
calcium bentonite specimens. The permeability results obtained from the developed
apparatus were then compared with those obtained from a conventional
permeameter to evaluate the performance of the proposed device.

The results showed that the developed apparatus successfully integrated
permeability and swelling pressure testing under constant volume conditions. The
validation indicated that the system was leak-free, maintained a stable water flow,
and successfully preserved constant volume throughout the testing process. The
permeability coefficient obtained using the developed apparatus was 8.92 x 1072
m/s, whereas the conventional permeameter produced a value of 1.22 x 107! m/s,
approximately 26.91% higher. These results indicate that constant volume
conditions influence the measured permeability coefficient. Therefore, the
developed apparatus has been validated to operate according to the intended
constant volume principle and can serve as an alternative testing device for

integrated permeability and swelling pressure measurements on expansive soils.

Keywords: expansive soil, permeability, swelling pressure, constant volume, falling

head, testing apparatus design.
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