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LAPORAN KEGIATAN 

 

Tujuan  

Tujuan dari kegiatan Webinar mengenai pemodelan numerik geoteknik ini adalah 
untuk memberikan wawasan, gambaran serta wadah diskusi kepada para tenaga-
tenaga kerja yang berfokus pada bidang geoteknik terkait analisis menggunakan 
model numerik. 
 
 
Deksripsi Pelaksanaan Kegiatan 
 
Waktu pelaksanaan Webinar Pemodelan Numerik Geoteknik dalam Perencanaan 
Infrastruktur ini adalah selama 1 (satu) hari pada tanggal 23 September 2020 selama 
kurang lebih 2 (dua) jam. Jumlah peserta yang mengikuti Webinar ini yaitu sebanyak 
1386 orang yang tercatat pada formulir pendafataran melalui Google form. Adapun 
peserta yang mengikuti webinar ini berasal dari banyak instansi, seperti dari 
Kementerian PUPR, Kementerian Perhubungan, Direktorat Bina Teknik Jalan dan 
Jembatan, Balai Geoteknik, Terowongan, dan Struktur, Instansi Akademisi, 
Kontraktor maupun Konsultan yang bergerak di bidang geoteknik di Indonesia. 
 
Tujuan dari kegiatan pengabdian kepada masyarakat berupa kegiatan webinar 
mengenai pemodelan numerik dalam perencanaan infrastruktur pada bidang ilmu 
geoteknik ini terpenuhi dimana para peserta memahami materi yang telah 
disampaikan secara daring. Adapun pokok materi yang disampaikan yaitu: 
 

1) Pemodelan dan analisis stabilitas lereng 
- Pendahuluan 
- Analisis stabilitas lereng sederhana menggunakan model Mohr Coloumb 
- Perbandingan FEM dan LEM dalam analisis stabilitas lereng 
- Stabilitas lereng menggunakan PLAXIS 2D 
- Pemodelan stabilitas lereng untuk pekerjaan pembangunan jalan 

menggunakan PLAXIS 2D 
2) Pemodelan dan analisis perbaikan tanah dengan preloading dan PVD 

- Tanah lunak di Indonesia 
- Perbaikan Tanah dan PVD 
- Instalasi dari PVD 
- Parameter dari PVD 
- Pemodelan PVD menggunakan PLAXIS 2D 

 
Para peserta yang mengikuti webinar ini akan diberikan sertifikat dalam bentuk 
elektronik sertifikat. 
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Slope Stability Analysis with PLAXIS 2D

Dr. techn. Indra Noer Hamdhan

PT Delta Sigma Nusantara



2 |   WWW.BENTLEY.COM    |    ©  2020 Bentley Systems, Incorporated

MoU ITENAS and Bentley Systems



3 |   WWW.BENTLEY.COM    |    ©  2020 Bentley Systems, Incorporated

MoU ITENAS and Bentley Systems
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▪ Simple slope with MC (check mesh dependency)

▪ FEM vs. LEM in Slope Stability Analysis

▪ Slope Stability using Plaxis 2D

▪ Modeling Slope Stability for a Road Construction Project (PLAXIS 2D)
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Introduction

failure

available

failure

available
fe

c

c

tanφ

tanφ
η ==

Definition of safety factor obtained by FEM

(available = characteristic value)

Basically 2 possibilities to obtain factor of safety:

1: Calculation with characteristic parameters > automatic reduction of strength parameters of soil until

equilibrium is no longer achieved in numerical analysis

Some FE-codes do this automatically > strength-reduction technique

see also: e.g. Griffiths (1980), Naylor (1981), Brinkgreve & Bakker (1991), Matsui & San (1992)

2: Calculation with reduced parameters > perform new calculation with different factors until equilibrium 

is no longer achieved in numerical analysis

Some codes do this automatically
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Simple slope with MC (check mesh dependency)

Soil parameters (Mohr-Coulomb failure criterion):

‘ = 20.0 [°] , c‘ = 10.0 [kN/m²]

E = 105 [kN/m²] ,  = 0.3 [-] ,  = 20.0 [kN/m³]

20,00 20,00 20,00

1
5
,0

0

60,00

5
,0

0

2

1

Homogeneous, drained soil layer

Inclination of slope: 2:1

Example from: Griffiths and Lane, Slope stability analysis by finite elements, Geotechnique 49, 387-403, 1999



11 |   WWW.BENTLEY.COM    |    ©  2020 Bentley Systems, Incorporated

Simple slope with MC 
(check mesh dependency)

No difference in results for 

Method 1 and 2

68 elements

(15-noded)

FOS: 1.37

68 elements

(6-noded)

FOS: 1.45
Coarse Mesh (68 elements):

Incremental shear strains after φ/c-reduction

255 elements

(15-noded)

FOS: 1.35

Fine Mesh (255 elements):

Method 1

Method 2

255 elements

(15-noded)

Reduced Factor: 1.35
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FEM vs LEM in Slope Stability Analysis

Dr. techn. Indra Noer Hamdhan

PT Delta Sigma Nusantara
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FEM vs. LEM

Advantage of FEM vs. LEM for Slope Stability Analysis

1. In the FEM, failure occurs naturally through the zones within the soil mass wherein the shear strength of 

the soil is not capable to resist the applied shear stress, so there is no need to make assumption about 

the shape or location of the failure surface.

2. There is no theory of slices in the FEM, so no need to make assumption about slide side forces. The 

FEM maintains overall equilibrium until failure is reached.

3. As long as the compressibility data of soils is available, the FEM will provide deformations result at the 

working stress levels. 

4. The FEM is capable to check the progressive failure up to and including shear failure.

Source: Griffiths and Lane, Slope stability analysis by finite elements, Geotechnique 49, 387-403, 1999
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FEM vs. LEM

(1) Homogeneous slope with no foundation layer

Description Symbol Unit Value

Unit weight  [kN/m3] 20

Effective secant 

modulus
E’ [kPa] 100.000

Effective poisson's ratio ' [-] 0.3

Cohesion (effective 

shear strength)
c' [kPa] 10

Friction angle (effective 

shear strength)
f' [o] 20

Geometry and mesh:

Soil parameters with Mohr-Coulomb model:

FOS = 1.345

Failure mechanism:

Incremental strains:

Incremental displacement:

FEM
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FEM vs. LEM
(1) Homogeneous slope with no foundation layer

Ordinary Method of Slice:

LEM

Bishop’s Simplified Method :

Janbu’s Simplified Method :

Morgenstern and Price Method :

FOS = 1.334

FOS = 1.389

FOS = 1.317

FOS = 1.387
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FEM vs. LEM
(2) Homogeneous slope with foundation layer

Description Symbol Unit Value

Unit weight  [kN/m3] 20

Effective secant 

modulus
E’ [kPa] 100.000

Effective poisson's ratio ' [-] 0.3

Cohesion (effective 

shear strength)
c' [kPa] 10

Friction angle (effective 

shear strength)
f' [o] 20

Geometry and mesh:

Soil parameters with Mohr-Coulomb model:

FOS = 1.349

Failure mechanism:

Incremental strains:

Incremental displacement:

FEM

60 m
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FEM vs. LEM
(2) Homogeneous slope with foundation layer

Ordinary Method of Slice:

LEM

Bishop’s Simplified Method :

Janbu’s Simplified Method :

Morgenstern and Price Method :

FOS = 1.332

FOS = 1.387

FOS = 1.315

FOS = 1.386
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FEM vs. LEM
(3) An Undrained Clay Slope with a Thin Weak Layer

Description Symbol Unit Value

Unit weight  [kN/m3] 20

Effective secant modulus E’ [kPa] 100.000

Effective poisson's ratio ' [-] 0.3

Cohesion (undrained 

shear strength)
cu1 [kPa] 50

Friction angle (undrained 

shear strength)
fu [o] 0

Geometry and mesh: Soil parameters with Mohr-Coulomb model:

The analysis are carried out using a constant value of undrained shear strength of soil (cu1)

and five different values of undrained shear strength of the thin layer (cu2) with ratio cu2/cu1

equal to 1, 0.8, 0.6, 0.4, and 0.2.

FEM

60 m

4 m

4 m

12 m 6 m
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FEM vs. LEM
(3) An Undrained Clay Slope with a Thin Weak Layer

Failure mechanism (incremental strains):

FEM

cu2/cu1 = 1.0

FOS = 1.454

cu2/cu1 = 0.8

FOS = 1.420

cu2/cu1 = 0.6

FOS = 1.356

cu2/cu1 = 0.4

FOS = 0.954

cu2/cu1 = 0.2

FOS = 0.505
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FEM vs. LEM
(3) An Undrained Clay Slope with a Thin Weak Layer

LEM

Morgenstern and Price Method :

cu2/cu1 = 0.4

cu2/cu1 = 0.2

FOS = 0.926

FOS = 0.465

cu2/cu1 = 1.0

cu2/cu1 = 0.8

cu2/cu1 = 0.6

FOS = 1.495

FOS = 1.475

FOS = 1.368
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FEM vs. LEM
(4) An Undrained Clay Slope with a Weak Foundation Layer

Description Symbol Unit Value

Unit weight  [kN/m3] 20

Effective secant modulus E’ [kPa] 100.000

Effective poisson's ratio ' [-] 0.3

Cohesion (undrained 

shear strength)
cu1 [kPa] 50

Friction angle (undrained 

shear strength)
fu [o] 0

Geometry and mesh: Soil parameters with Mohr-Coulomb model:

The analysis are carried out using a constant value of undrained shear strength of soil (cu1) and

six different values of undrained shear strength of the foundation layer (cu2) with ratio cu2/cu1

equal to 0.5, 1.0, 1.5, 1.75, 2.0 and 2.5.

FEM

60 m
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FEM vs. LEM
(4) An Undrained Clay Slope with a Weak Foundation Layer

Failure mechanism (incremental strains):

FEM

cu2/cu1 = 0.5

FOS = 0.892

cu2/cu1 = 1.0

FOS = 1.454

cu2/cu1 = 1.5

FOS = 2.030

cu2/cu1 = 1.75

FOS = 2.060

cu2/cu1 = 2.0

FOS = 2.062

cu2/cu1 = 2.5

FOS = 2.062
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FEM vs. LEM
(4) An Undrained Clay Slope with a Weak Foundation Layer

LEM

Morgenstern and

Price Method :

cu2/cu1 = 0.5

cu2/cu1 = 1.0

cu2/cu1 = 1.5

cu2/cu1 = 1.75

cu2/cu1 = 2.0

cu2/cu1 = 2.5

FOS = 0.894

FOS = 1.493

FOS = 2.080

FOS = 2.080

FOS = 2.080

FOS = 2.080
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FEM vs. LEM
(5) Homogeneous Slope with Horizontal Free-Surface

Geometry and mesh: Soil parameters with Mohr-Coulomb model:

In this analysis, a slope with different drawdown ratio, L/H which has been varied from 0.0

(slope completely submerged with water level at the crest of the slope) to 1.0 (water level at the

toe of the slope) were considered

FEM

Description Symbol Unit Value

Unit weight  [kN/m3] 20

Effective secant 

modulus
E’ [kPa] 100.000

Effective poisson's ratio ' [-] 0.3

Cohesion (effective 

shear strength)
c' [kPa] 10

Friction angle (effective 

shear strength)
f' [o] 20

32 m

L

H = 10 m
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FEM vs. LEM
(5) Homogeneous Slope with Horizontal Free-Surface

Failure mechanism (incremental strains):

FEM

L/H = 0.0

FOS = 1.729

L/H = 0.2

FOS = 1.526

L/H = 0.4

FOS = 1.364

L/H = 0.6

FOS = 1.281

L/H = 0.8

FOS = 1.283

L/H = 1.0

FOS = 1.346
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FEM vs. LEM
(5) Homogeneous Slope with Horizontal Free-Surface

LEM

Morgenstern and Price Method : 

L/H = 0.0

L/H = 0.2

L/H = 0.4

L/H = 0.6

L/H = 0.8

L/H = 1.0

FOS = 1.853

FOS = 1.617

FOS = 1.436

FOS = 1.339

FOS = 1.329

FOS = 1.387
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Slope Stability Analysis using Plaxis 2D

Dr. techn. Indra Noer Hamdhan

PT Delta Sigma Nusantara
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Slope stability analysis considering undrained behaviour
(Hamdhan & Schweiger, 2012)

Undrained A

Undrained B

Undrained C

Soil Parameters:
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Stability analysis with FEM: 
strain softening vs. strength reduction approach
(Hamdhan & Schweiger, 2011)

Geometry Model: Soil Parameters:
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Slope Stability Analysis of Unsaturated Soil with Fully Coupled Flow-
Deformation Analysis
(Hamdhan & Schweiger, 2011)

Model geometri: Soil Water Characteristic Curve: Initial Conditions:

Boundary Conditions:
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Slope Stability Analysis of Unsaturated Soil with Fully Coupled Flow-
Deformation Analysis
(Hamdhan & Schweiger, 2011)
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Analisis Stabilitas Lereng pada Perkuatan Lereng dengan Dinding 
Mechanically Stabilised Earth (MSE Wall)
(N.H., Risnanda & Hamdhan, 2019)

7m
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Modeling Slope Stability for a Road Construction Project 

Dr. techn. Indra Noer Hamdhan

PT Delta Sigma Nusantara
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Modeling Slope Stability for a Road Construction Project

The new road therefore had to be constructed along the steeper gradient just next to the shoreline of the

tidal bay. The hillside is mainly siltstone, weathered at the surface but intact at certain depth. Construction

will take place in summer when the ground water level is low. However, in winter the hillside side almost

fully saturates due to heavy rainfall, which has a significant influence on the stability.

On the North Island of New Zealand a new road section has to be constructed along the shoreline of a

tidal bay, see figure 1.
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Modeling Slope Stability for a Road Construction Project

For the construction of the new road part of the slope was excavated. The excavated material is crushed

and mixed with sand and gravel to make fill material to support the road. During the first winter after the

road construction the road started to tilt towards the tidal bay and after assessing the winter situation the

factor of safety was considered too low. The decision was taken to stabilize the fill and hillside below the

road using so-called launched soil nails: long steel reinforcement bars that are shot with high speed into

the ground.
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Modeling Slope Stability for a Road Construction Project
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Terima kasih

Dr. techn. Indra Noer Hamdhan

PT Delta Sigma Nusantara
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Modelling of Ground Improvement (PVD) with PLAXIS 2D

Ikhya, ST., MT., MM.
Civil Engineering Department
National Institute of Technology (Itenas) 
Bandung, Indonesia

PT Delta Sigma Nusantara
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Soft Soil and Soft Soil in Indonesia

• Soft soil deposits (soft clays, organic soils, and peats) are normally characterized by low shear 

strength, high compressibility and low coefficient of permeability. Characteristics which make them a 

difficult soil for engineering . 

• Soft Soil deposits can be found throughtout world and are also prevailing in many parts of Indonesia.

• Indonesia possesses one of the longest coastal-line in the world with many of them having soft soil 

deposits.

• The area of soft soil deposits in Indonesia is around 30% of Indonesia’s total land area (60 million-ha 

with 20 million-ha is peats) with varying depth (black area and some white area on the map).
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Ground Improvement and Vertical Drains

• Ground improvement techniques play an imprortant role in extending the
infrastructure across the country in difficult soils. 

• Preloading and vertical drains, vibro compaction and replacement, in situ soil
mixing, grouting, dynamic compaction, piles, geosynthetics, electro-osmotic, etc, 
are some ground improvement techniques.

• The selection of the correct ground improvement technique can have an 
important effect on the foundation choice and can often lead to more economical 
solutions when compared to traditional approaches.

• Vertical drains combined with preloading 

have become common practice and are 

among the most effective procedures for 

ground improvement accelerating the 

consolidation process (decrease the time 

for reaching final settlements).

• The installation of vertical drains reduces

the drainage path and speeds up the

dissipation of excess pore water pressure

generated during the application of

surcharge loads in saturated fine grained

soils.
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Ground Improvement and Vertical Drains
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Vertical Drains

• The installation of vertical drains

provides a shorter drainage path 

and a faster dissipation of excess 

pore water, thereby resulting in 

faster development of settlements 

and a quicker gain of strength due 

to consolidation.
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Prefabricated Vertical Drains (PVD)

• Prefabricated vertical drains (PVD) are typically 10 cm wide, 3 to 9 mm thick, and packed in rolls.

• The drain consists of a geotextile filter wrapped on a plastic strip with molded channels that allow 

water to travel to the ground surface, relieving excess subsurface pore water pressure.

• The geotextile filter prevents soil particles from entering the channels and clogging the drain.
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Installation of Prefabricated Vertical Drains 

(PVD)

• The installation equipment consists of the drain spools, mandrel, anchor and PVD delivery route excavator or 

crane. 

• The mandrel cross-sectional area is typically 60 - 80 square cm.

• The installation force is typically provided by vibratory methods, static methods or a combination of these 

methods depending on the soil conditions.

• The majority of depths for PVD applications are between 5 - 40 m, however, drains can be installed up to 60 m.
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Installation of Prefabricated Vertical Drains 

(PVD)

• The wick drain is threaded through the mandrel which protects it from damage as it is driven through the soil. 

• After reaching the target depth, the drain is anchored to keep it in place while the mandrel is withdrawn. 

• The drain is then cut approximately 10 to 30 cm above ground, and a new anchor fastened to the wick at the 

bottom of the mandrel in preparation for the next installation point.

• The drains layout usually consists of triangular or square grid patterns and center-to-center spacing is usually 

in the range of 0.5 - 2.5 m.
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S = center-to-center spacing, axb = dimension of drain,

De = equivalent influence zone diameter, dw = equivalent drain diameter,

rm = equivalent mandrel radius, rs = equivalent smeared zone radius.

Vertical Drains Parameters
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axb = dimension of drain, lxw = dimension of mandrel, D = diameter of soil cylinder,

re = equivalent drain radius, dw = equivalent drain diameter, kw = vertial permeability of the drain,

rs = equivalent smear zone radius, ds = equivalent smear zone diameter, kh = horizontal permeability of soil,

rm = equivalent mandrel radius, dm = equivalent mandrel diameter, ks = horizontal permeability of smear zone.

Vertical Drains Parameters
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Conversion of an axisymmetric unit cell into 

plane strain condition

Hird et al. (1992) Indraratna et al. (1997) Chai et al. (2001)

Transforming the in-situ 3D unit-cell axisymmetric condition into equivalent 2D multi-drain 

plane strain condition
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Influence of PVD Spacing (s)

Single Drained

S= 0.5m - 3.0m

Double Drained

S= 0.5m – 3.0m
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Influence of PVD Configuratioan (de)

Triangular and Square Patterns
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Influence of Smear Zone Diameter (ds)

Single Drained

ds1= 99 mm 

ds2= 240 mm

ds3= 360 mm

ds4= 396 mm

ds5= 480 mm

Double Drained

ds1= 99 mm 

ds2= 240 mm

ds3= 360 mm

ds4= 396 mm

ds5= 480 mm  
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Influence of Smear Zone Permeability (ks)

Single Drained

Double Drained
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PVD with Vacuum Preloading

Sand / medium clay layer

Connect to vacuum 

pump

Vacuum dial

PVD
Sand layer

Geotextile and geomembrane

Horizontal pipe

• Kjellman first introduce a vacuum preloading to accelerate

consolidation in 1952 and a small field test was perform. 

• In this method the soil load is replace by atmospheric pressure
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PVD with Vacuum Preloading

Vacuum with Membrane

Vacuum without Membrane
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Vacuum vs Non Vacuum

Vacuu

mSoil 

preload
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Vacuum vs Non Vacuum

1. Higher Surcharge

2. Lower Stability

3. Greater Lateral Movement

4. Many heavy equipment

5. Longer Construction Time

PVD with Conventional Soil Prelading

1. Lower or no Surcharge

2. Better Control of Stability

3. Less Lateral Movement

4. Less heavy equipment

5. Shorter Construction Time

PVD with Vacuum Preloading
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Case study 1: Cirebon Power Plant Project

Partially Penetration of Vertical Drains 

(Floating PVD)

A good agreement between the

field measurement result and

the numerical model prediction

in the 2D axisymmetric

condition at Cirebon Power

Plant Project.



Webinar, 23 September 202022 |   WWW.BENTLEY.COM    |    ©  2020 Bentley Systems, Incorporated

Case study 1: Cirebon Power Plant Project 

Comparison field measurement and 

numerical model - Vertical Displacement
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Field Measured

A good agreement between the field measurement result and the numerical model prediction in

the 2D axisymmetric condition at Cirebon Power Plant Project.
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Case study 1: Cirebon Power Plant Project 

Influence of PVD Penetration Depth (Double 

Drained)

100% 90% 80% 70% 60% 50% 0%

(De=2B=2m, Hsoil=10m, P=100KPa, GWT=0m, Double Drained)
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Case study 1: Cirebon Power Plant Project 

Degree of Consolidation for Different PVD 

Penetration Depth (Axi)

Influence of PVD Depth

(Double Drained)
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Case study 1: Cirebon Power Plant Project 

Influence of PVD Penetration Depth (Single 

Drained)

100% 90% 80% 70% 60% 50% 0%

(De=2m, Hsoil=10m, P=100KPa, GWT=0m, Single Drained)
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Case study 1: Cirebon Power Plant Project 

Degree of Consolidation for Different PVD 

Penetration Depth (Axi)

Influence of PVD Depth

(Single Drained)
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Case study 2: Kapalbetung Toll Road Project

PVD with Vacuum Preloading

(Vacuum vs Non Vacuum)

P AL E M BAN G

PETA JALUR TRASE

PETA LOKASI 

PEKERJAAN

BETUNG STA. 111+695

KAYUAGUNG STA. 0+00

JAKABARING STA. 33+50

MUSI LANDASSTA. 67+40
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Case study 2: Kapalbetung Toll Road Project

PVD with Conventional Soil Prelading

STA. 17+500 – PVD + Preloading
PVD + Preloading

No Depth (m) Soil Model Soil Layer
gsat 

(kN/m3)
c' (kPa) f'  (deg) E' (kPa) E50 (kPa) Eoed (kPa) Eur (kPa) Ko NC kx 

(m/day)

ky 

(m/day)

1 Mohr Coulomb Fill Material 16 30 27 30000 - - - - 0.01 0.01

2 0 - 8 m Hardening Soil Soft CLAY 16 7 20.0 - 1000 1000 3000 0.658 0.00423 0.00423

3 0 - 8 m Hardening Soil Soft CLAY (ps) 16 7 20.0 - 1000 1000 3000 0.658 0.00998 0.00998

4 8 - 13 m Mohr Coulomb SAND 17 0.001 30.0 12000 - - - - 0.01 0.01

5 13 - 20 m Mohr Coulomb Clayey SILT 17 23 17.0 17000 - - - - 0.004 0.004

Stage Construction :
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Case study 2: Kapalbetung Toll Road Project

PVD with Conventional Soil Prelading

STA. 17+500 – PVD + Preloading
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Case study 2: Kapalbetung Toll Road Project

PVD with Conventional Soil Prelading

STA. 17+500 – PVD + Preloading

(5) FK akhir (operasional) (4) FK ketika diberi beban (operasional)

(3) FK ketika unloading

(1) FK akhir penimbunan 8 m (konstruksi)

(2) FK akhir konsolidasi 90% (konstruksi)
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Case study 2: Kapalbetung Toll Road Project

PVD with Conventional Soil Prelading

STA. 17+500 – PVD + Preloading

Deformasi arah horizontal
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Case study 2: Kapalbetung Toll Road Project

PVD with Conventional Soil Prelading
STA. 17+500 – PVD + Preloading
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Case study 2: Kapalbetung Toll Road Project

PVD with Vacuum Preloading

STA. 31+500 – PVD + Vacuum
PVD + Vacuum

No Depth (m) Soil Model Soil Layer
gsat 

(kN/m
3
)

c' (kPa) f'  (deg) E' (kPa) E50 (kPa) Eoed (kPa) Eur (kPa) Ko 
NC kx 

(m/day)

ky 

(m/day)

1 Mohr Coulomb Fill Material 16 30 27 30000 - - - - 0.01000 0.01000

2 0 - 16 m Hardening Soil Soft CLAY 16 8 22.0 - 1200 1200 3600 0.625 0.00423 0.00423

3 0 - 16 m Hardening Soil Soft CLAY (ps) 16 8 22.0 - 1200 1200 3600 0.625 0.00998 0.00998

4 16 - 20 m Mohr Coulomb SAND 17 0.001 30.0 12000 - - - - 0.01000 0.01000

Stage Construction :

Stage Construction :
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Case study 2: Kapalbetung Toll Road Project

PVD with Vacuum Preloading

Stage Construction :

STA. 31+500 – PVD + Vacuum
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Case study 2: Kapalbetung Toll Road Project

PVD with Vacuum Preloading

Stage Construction :

STA. 31+500 – PVD + Vacuum

(1) FK akhir penimbunan 7.5 m (konstruksi)

(2) FK akhir konsolidasi 90% (konstruksi)

(3) FK ketika vacuum off (3)

(4) FK ketika diberi beban (operasional)

(5) FK akhir (operasional)
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Case study 2: Kapalbetung Toll Road Project

PVD with Vacuum Preloading

Stage Construction :

STA. 31+500 – PVD + Vacuum

Deformasi arah horizontal
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Conclusion

• Numerical methods provide a less restrictive analysis compared to analytical methods, such as: 

advanced soil models, multiple drain analysis, multi layer subsoil condition, staged

construction, non uniform load distribution (lateral displacement and stability analysis), variation

of drains configuration (spacing and floating), effects of a sand mat and reinforcement with

geosynthetic, etc.

• The equivalent 2D plane strain approach is sufficient to conduct multi-drain analysis in large 

projects, where the application of a 2D plane strain model is efficient both from a computational 

time point of view and with respect to the accuracy of the predictions (compared with a full 3D 

model and 2D Axisymmetric model).

• For floating PVDs, the drain length can be reduced to 70% (double drained) and 80% (single

drained) of the entire soft clay thickness without significantly affecting the consolidation

process. 

• The Advantages Vacuum Consolidation Method compare with conventional soil preloading are 

Lower or no surcharge, better control of stability, less lateral movement, less heavy equipment, 

shorter construction time.
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…Thank You…
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