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Tale to Tell Today

Definisi

Variabel & parameter longsor

Cabang ilmu terkait longsor

 Identifikasi longsor

Klasifikasi longsor

So, what next ?



Longsor





Hubungan geologi dengan cabang ilmu lain terkait Longsor

Pengembangan GEOLOGI Pengembangan
Sumberdaya MINERALOGI, PETROLOGI, Sumberdaya
Lahan STRATIGRAFI, PALEONTOLOGI Mineral- Energi 

GEOLOGI STRUKTUR, GEODINAMIK, GEOMORFOLOGI

GEOLOGI TEKNIK

MEKANIKA TANAH

MEKANIKA BATUAN

GEOTEKNIK

TEKNIK FONDASI,

CUT / FILL, DLL.

TEKNIK TAMBANG/SIPIL





Pendahuluan

 What is Geology ? 

 The study of the planet Earth, the materials of which it is 

made, the processes that act on these materials, the 
products formed, and the history of the planet and its life 

forms since its origin. 

 Geology considers the physical forces that act on the Earth, the 
chemistry of its constituent materials, and the biology of its 
past inhabitants as revealed by fossils. The knowledge thus obtained 
is placed in the service of society to aid in discovery of minerals and 
fuels of value in the Earth’s crust, to identify geologically stable 
sites for major structures, and to provide foreknowledge of some of 
the dangers associated with the mobile forces of a dynamic Earth. 



What is Engineering Geology ?

- Geology as applied to engineering practice, esp. mining 
and civil engineering. 

- As defined by the Council of Professional Geological 
Organizations (Suggested Geologist Practice Act of 
1993) engineering geology is a specialty of geology 
relevant to (1) the planning, design, operation, and 
maintenance of civil engineering works; (2) the 
development, protection, and remediation of ground-
and surface-water resources; and (3) other human 
activities where geologic factors and conditions impact 
the public welfare and the safeguarding of life, health, 
property, and the environment.



What is Geotechnic ?

- The application of scientific methods  and 

engineering principles to the acquisition, interpretation, 

and use of knowledge of materials of the Earth’s crust for 

the solution of engineering problems; 

- The applied science of making the Earth more habitable. 

It embraces the fields of soil mechanics and 

rock mechanics, and many of the engineering 

aspects of geology, geophysics, hydrology, and related 

sciences. 

- Syn: geotechnique; geotechnical engineering.



Geologi Terapan ?

Memanfaatkan pengetahuan geologi untuk aspek-

aspek praktis

Memperluas sebaran pengetahuan geologi pada

bidang-bidang ilmu lain non sains/kebumian:

 - Kedokteran/Kedokteran Gigi (GeoMedics, Forensic)

 - Ekonomi & Manajemen (Sumberdaya, Kebencanaan)

 - Pariwisata & Budaya (Geotourism, Sejarah)

 - Sosial & Politik (Geopolitik, Pendidikan)



Geology for Geotechnical Investigation
 Engineering Geology helps to ensure a stable and cost-effective model for construction 

projects. Gathering geological information for a project site is important in the planning, 
design, and construction phase of an engineering project ➔ sets the foundation and best 
practices for how to properly execute civil engineering projects through research and earth 
formation application.

 What is the Difference Between a Geologist, an Engineering Geologist, and a 
Geotechnical Engineer?

 A Geologist studies and understands the history of how and why soils and earth were 
formed and their relation to specific regions. Some geologists never work within the 
construction field—but focus instead on research and interpretation aspects of earth 
science.

 An engineering geologist has the research and historical background to help provide 
valuable perspective on construction requirements and likely has the experience of using 
this knowledge in support of engineers. In many cases, engineering geologists can 
produce this knowledge.

 Geotechnical Engineers—though they may have a lesser understanding of how the earth 
and soils were formed, rely on their practical experience and theoretical knowledge of soil 
mechanics to determine how to build on any given site.







Engineering Geomorphology
The application of geomorphology for engineering  (engineering geomorphology) can help ensure that the 

technical problems faced by civil engineers are  successfully identified and resolved. These include:

 the evaluation of the near surface ground for design and construction of man-made structures

 the risks to civil engineering projects from earth surface processes (both current processes and the legacy 

of past processes)

 the availability of resources for construction, especially aggregates

 the effects of civil engineering projects on the environment, notably on the operation of earth surface 

processes.

Problems related to geomorphology often arise on engineering projects because of:

 • failure to correctly identify surface features e.g. preexisting landslides

 • failure to foresee the presence of problem ground conditions (e.g. soil pipes, aggressive or metastable 

soils) i.e. limited understanding of how systems operated in the past

 • poor prediction of the rates of morphological change, based on extrapolation from past records i.e.

based on a limited understanding of the geomorphological processes and their variability

 • lack of appreciation of what might happen, as opposed to what has happened i.e. limited understanding 

of the system behavior and poor hazard models.





Hidrologi

 Hidrologi = Air permukaan VS Geohidrologi = Air 

bawah permukaan

 Water Balance / Water Budget

 Mine dewatering & groundwater quality

 Tambang terbuka rentan perubahan kesetimbangan

akibat cuaca (musim, air hujan, angin, suhu

permukaan, kelembaban, dll)

 Tailing / waste disposal di lokasi tambang rentan

bencana longsor, erosi, dll.

 Daerah Aliran Sungai (DAS)







Litologi

 Batuan dan Tanah lapukan

 Petrologi, petrografi

 Stratigrafi & sedimentologi

 Material Properties vs Mass 

properties

 Physical & chemical properties

 Mechanical properties

 Soil Mechanics

 Rock Mechanics











GENESIS  TANAH  

 Desintegrasi  : Proses pemisahan/ penghancuran 

dari material besar menjadi material kecil-kecil

 Transpostasi : Proses transportasi (oleh arus air: 
di sungai, laut;  oleh angin: di gurun)

 Redeposisi : Proses pengendapan sesuai dengan 

lingkungan perendapan (media air dan angin)

 Dekomposisi : Prosesi pelapukan melibatkan 
fisika/kimia. Intensif di iklim basah, disusul erosi, 
transportasi dan redeposisi (jika tanpa ini, akan 
menghasilkan tanah residu di tempat asal yang melekat 

pada batuan asal)







SIFAT FISIK & MEKANIK TANAH  



KLASIFIKASI TANAH
Cara menentukan jenis tanah agar didapat 

gambaran sepintas tentang sifat-sifat 

tanah,  cara yang dipakai antara lain cara 

USCS (Unified Soil Classification System) 

yang diusulkan oleh Cassagrande.

Tanah:

- berbutir halus (50 % lolos saringan 200 
mesh)

- berbutir kasar (50 % tertahan #200 mesh)

- organik

Tanah dibagi menjadi 15 simbol huruf, terdiri 

atas gabungan atau individu dari simbol-

simbol :

Komponen : G, S, M, C, O, Pt

Gradasi : W, P

Batas cair : H, L



Pendataan sifat-sifat tanah



Faktor-faktor Penyebab Longsor (PVMBG, 2018)
 Hujan

 Kemiringan lereng

 Material lereng kurang padat, kurang kuat & tebal

 Tata guna lahan

 Getaran (gempa, kendaraan, dll)

 Beban tambahan di puncak lereng (jalan, bangunan, dll)

 Erosi permukaan

 Material timbunan di tubuh lereng

 Bekas longsoran lama (paleoslide)

 Bidang diskontinuitas

 Penggundulan hutan

 Daerah pembuangan sampah

























So, what next (gitu lho)?

1. Identifikasi & klasifikasi longsor

➔Siklus bencana, pemetaan (lapangan & digital), Update SNI

➔Perkuat literasi, survei dan riset ➔ publikasi & sosialisasi

➔Perkuat database di berbagai institusi

➔Perkuat sumberdaya manusia di pilar Pentahelix

2. Manajemen bencana longsor

➔Mitigation, awareness, preparedness, dll

➔Koordinasi antar pilar di pentahelix

➔Libatkan unsur relawan lebih intensif (FPRB, Komunitas, 
SPAB, dll)

➔Perkuat peran media digital: MAGMA INDONESIA, INFO BMKG, 
INARISK PERSONAL, dll



MATURNUWUN

TERIMAKASIH


