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CHAPTER I 

INTRODUCTION 

A. Background 

Soil has an important role to a building or construction, soil is the 

part  of foundation on a building as a support for the building or construction 

on it, so that it can stand firmly and securely. Based the geography of 

country Indonesia has a tropical climate with warm temperatures, humidity 

and high rainfall  are factors that accelerates the weathering process that can 

lead to soil in a particular area is not necessarily the same type, characteristic 

of soil and soil properties. 

 According Merdhiyanto (2015), the soil in the Troketon Village, 

Pedan District of Klaten has a high plasticity index that is equal to 50.20%. 

So in the Troketon Village, Pedan District of Klaten there are many 

buildings that suffered damage, for example in building or construction, 

building elevations are uneven and many cracks in the walls of buildings. 

Because the soil have high value of PI  it was clear that land has a low 

bearing capacity, during the dry season the land is shrinking water levels, 

causing cracks. When the rainy season occurs the soil become expansive, so 

that necessary repairs on Troketon Village,Pedan District of Klaten. 

In this study to overcome the unsuitable soil conditions that are 

expected, there are several techniques that can be used to improve the 

quality of clay soils such as vertical drainage method, because clay soils are 

identical with high water content, high compressibility, and small 

permeability coefficients. To stabilize the clay soil is by filling the columns 

in the vertical drainage with a mixture of sand and lime or reverse with some 

variation. 

Reinforcing on soil stabilization lately are highly developed. 

Awareness of the importance of the process of soil improvement prior to the 

development process raises the idea of using variations of vertical drainage 

filler material for soil strength improvement. Modeling using variations of 
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vertical drainage filler material as a soil reinforcement aims to find out how 

much variation of the vertical drainage material reduces the decrease caused 

by axial load. 

Based on the above background, the research of influence variation 

of vertical drainage material as reinforcement of soil is conducted. 

B. Problem State 

Based on this background, the problem can be formulated as follows: 

1. How much  the settlement in clay soil without vertical drainage  due 

to distributed load ? 

2. How much the settlement in clay soil with sand column due to 

distributed load ? 

3. How much the settlement in clay soil with lime columns due to the 

distributed load ? 

4. How much the settlement in clay soil with a mixture of sand and 

limestone column due to distributed load on it ? 

5. How much the settlement in clay soil with sand-lime column due to 

distributed load ? 

6. How much the settlement in clay soil with lime-sand column due to 

distributed load ? 

C. Objectives and Benefits Research 

1. Research purposes 

a. Determining the value of settlement in the Troketon Village Pedan 

District of Klaten without vertical drainage due to distributed load 

on it. 

b. Determining the value of settlement in the Troketon Village Pedan 

District of  Klaten using sand column due to distributed load on it 

c. Determining the value of settlement in the Troketon Village Pedan 

District of  Klaten using lime column due to distributed load on it. 

d. Determining the value of settlement in the Troketon Village Pedan 

District of  Klaten  using a mixture of sand and limestone column 

due to distributed load on it. 
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e. Determining the value of settlement in the Troketon Village Pedan 

District of Klaten using sand-lime column due to distributed load on 

it. 

f. Determining the value of settlement in the Troketon Village Pedan 

District of  Klaten using lime-sand column due to distributed load 

on it. 

2. Benefits of research 

a. Provide solutions and alternatives with vertical drain method using 

a variation of the column material to stabilize the soil in the Troketon 

Village Pedan District of Klaten. 

b.  As a suggest to the relevant agencies about conditions of soil in  

Troketon Village  Pedan District of Klaten, so them can plan a 

building or construction is safe. 

 

D. Limitation Problems 

In order to avoid expansion of discussion this final project, this 

research needs to their scope as follows: 

1. The research was conducted at the Laboratory of Civil Engineering, 

University of Muhammadiyah Surakarta. 

2. Soil Sample is clay with disturbed conditions were taken from the 

Troketon Village Pedan District of Klaten with soil depth of 

approximately 40 cm from the ground. 

3. The method of soil stabilization with vertical drain method using a 

variation of column material using sand, lime, a mixture of sand and 

lime, sand above the lime, and lime on the sand. 

4. The instrument used to measure land subsidence is a dial gauge. 

5. Type of lime used is slaked lime acquired from nearby store around 

campus UMS. 

6. The sand used in this research came from Merapi 

7. Testing was done by test distributed load in box  which has size 100 

cm x 40 cm x 40 cm to observe the settlement 
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E. Research Authenticity 

Research by the type of soft ground of the Troketon Village Pedan 

district of Klaten, stabilized by the method of vertical drains using a 

column with material variations of sand and lime with the title "Effect of 

Vertical Drainage Material Variations in Clay Soil Against Settlement Due 

to Distributed Load " has not previously been conducted at the Faculty of 

Engineering Department of Civil Engineering Muhammadiyah Surakarta 

University. 

Similar research had previously been done by Merdhianto (2015) 

entitled "Sand Lime coloumn Stabilization on the consolidation of Clay 

soil", this study uses mixture sand-lime as a soil stabilization material to 

test Consolidation test for four days. 

This study uses the land from the Troketon Village Pedan District 

of Klaten, the Land entered into the test box which has size 100 cm x 40 

cm 40 cm by using a mixture of sand and lime variation with load on
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