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ABSTRACT 

As a sedimentary rock material, the_strength of clayshale depends mainly--on its durability. The dry-wet 
cycles develop capillarity effect that will disintegrate particle bond,-- which are followed by increasing of 
both pore water pressure and pore air pressure. This phenomenon is called slaking. 

In this research, clayshale samples were taken-from Bukit Sentul-Bogor at a depth of 1.0 m - 10.5 m 
below ground surface. The objectives of the research are to study the engineering characteristics of Bukit 
Sentul clayshale, studying effect of slaking on its durability, identifying a relevant geology and 
geotechnical classification, and also obtaining permeability and its hardness. 

Based on the laboratory tests, Bukit Sentul clayshale is identified as a very soft rock with low stiffness 
based on geological dassification by Wentworth (1922), Ingram (1953), Folk (1968), and 
Underwood (1967). Variation of clayshale durability is from low to high Interval and its behavior is soll~ 
like (Gamble, 1971; Deo, 1972; Morgenstern & Eigenbrod, 1974; Franklin, 1981). Weathering process is a 
significant factor and can reduce its durability to 50 %. Slaking is always followed-by increase of water 
content and decrease in durability. This clayshale is noncolJapsible material for undisturbed condition. 

The physical property of Bukit Sentul ___ clayshale is overconsolidated clay with low plasticity with water 
content varying between 4 - 10 %, plastic limit is 18-25% and liquid limit is 25 - 49.5 %, plasticity index 
is 5 - 42 %. Diagenetic bond is mainly dominant which followed by natural water content below plastic 
limit. Based on Skempton's activity number (1953) shows that its swelling potential is relatively low. 

With conducting Packer Test, it shows that clayshale permeability is in range of 1.4 x 10.5 em/sec -
3.5x10~em/sec which is correlated to Lugeon value (lu) is 1.17 x 10-5 Lu em/sec. Based on laboratory 
ultrasoniC test, it shows that increasing of secondary velocity (V,) is followed by increasing of 
its durability. It is snowed-that clayshale is an anisotropy material because ratio of axial modulus (Ell) and 
diametral modulus (~) vary from 0.31 - 0.44. Beside, coeffidents at rest (Ko) from pressuremeter test 
vary from 1.4 - 2.1 and the-value-has a tendency-to be reduced into different depth. It means that at 
deeper location, the Ko value wi!!-be-Iower.----~ 

The correlation between point load index and uniaxial compression strength-shows Q.,=23 Is(so). Modulus 
ratio of laboratory ultrasonic test and uniaXial compression (Ell) is 1/7. It shows tha.t-ratio- of 
pressuremeter_(Ep)_and Ell is 1.2 - 1.8. 

The study in general contributes more information about Bukit Sentul clayshale characteristics. 
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ABSTRAK 

Clayshale (batuan serpih) sebagai material sedirnentasi merupakan material yang kekuatannya 
sangat dipengaruhi oleh., durabilitas. Pengaruh pembasahan pengeringan menyebabkan dayshale 
mudah mengalami desintegrasi-ikatan partikel penyusunnya akibat-peningkatan tekanan air dan 
udara pacta pOri-porinya karena adanya efek kapilaritas, yang-disebut slaking. selain itu, terdapat 
pula masalah pengklasifikasian yang tidak sederhana baik dalam tinjauan geologi maupun geoteknik. 

Clayshale yang diteliti berada pad a lokasi-Bukit- Sentul, Bogar danJapisan clayshale rata-rata berada 
pada kedalaman 1.0 - 10.5 m dari permukaan tanah. Penelitian ini -bertujuan untuk mengkaji 
karakteristik clayhale Bukit Sentul, pengaruh slaking terhadap durabilitas, menggunakan klasifikasi 
geologi dan geoteknik yang relevan, menentukan sifat permeabilitas clayshale, dan-menentukan 
tingkat kekerasan berkaitan dengan durabilitas clayshale. 

Clayshale Bukit Sentul merupakan batuan_sangat lunak dengan. kekakuan sangat rendah ini 
diklasifikasi secara geologi dan Wentworth (1922), Ingram (1953), Folk-(1968), dan Underwood 
(1967). Durabilitas dayshale bervariasi dan rendah hingga tinggi dan berperilaku sebagai soil-like 
dayshale (Gamble, 1971; Oeo, 1972; Morgenstern & Eigenbrod, 1974; Franklin, 1981). Proses 
pelapukan berpengaruh signifikan_dan-mampu mereduksi durabilitas hingga-50- 0/0. Slaking ditandal 
dengan adanya peningkatan kadar air dan terjadi penurunan durabilitas. Material ini bersifat non
collasipble seiama material ini tidak mengalami perubahan sifat ~USDA, 1990). 

Parameter fisik dayshale Bukit Sentul dengan perilaku sebagai lempung terkonsolidasi lebih 
(Johnson, 1964; Bjerrum, 1966;US Army, 1966) memilikLkadar air, w, antara 4 - 10 % dengan 
batas plastis, PL, 18 - 25 % dan batas cair, LL, berada dalam rentang 25 - 49.5 % serta indeks 
plastisitas, IP, antara 5 - 42 % dan dikategorikan sebagai lempung-berplastisitas rendah (USeS). 
Ikatan diagenetik dalam dayshale Bukit Sentul sangat dominan yang ditandai dengan rendahnya 
kadar air di bawah-PL dan plastisitasnya yi'Jng rendah. -Nilai-aktivitas- dari Skempton (1953) 
menunjukkan potensi pengembangan c{ayshale'-ini relatif rendah. 

Permeabilitas clayshale Bukit Sentul dari ujL~acker berada dalam rentang 1.4 x 10·s cm/det -
3.5 x 10""" cm/det dan hubungan dengan nilai-l..:.ugeon-adalah~1.17 x 10·s Lu cm/det. Berdasarkan 
hasil uji ultrasonik laboratorium, daysha/e dengan durabilitas rendah memiliki kecepatan rambat 
gelombang geser (Vs) kurang dari 700 m/det. Clayshale' bersifat anisotropi berdasarkan 
perbandingan-mo-dulus dalam arah aksial dan diametral pada uji uniaksial yang berv?riasi antara 
0.31 - 0.44. Selain itu, harga Ko yang=diperoleh dar; uji pressuremeter bervariasi antara 1.4 ... - 2.1 
dan cenderung berkurang terhadap kedalaman. 

Korelasi antara point load index dan kuat tekan uniaksiaJ pada clayshale Bukit Sentul ditunjukkan 
qu = 23 Is{so). Perbandingan modulus uji ultrasonik laboratorium terhadap modulus aksial uji uniaksial 
(E.) adalah 1/7. Perbandingan modulus pressuremeter (Ep) terhadap E, adalah 1.2 - 1.8. 

Secara umum, studi ini dapat memberikan sumbangan- pad a pengetahuan tentang sifat-sifat 
clayshale di lokasi tersebut. 
































