TRIBHUVAN UNIVERSITY
INSTITUTE OF ENGINEERING
PULCHOWK CAMPUS

THESIS NO: G020/069
Comparative Study On Permeability Characteristics Of Kathmandu Valley Soils

by
Sudip Karki
(069/MSG/820)

A THESIS

SUBMITTED TO THE DEPARTMENT OF CIVIL ENGINEERING
IN PARTIAL FULFILLMENT OF THE REQUIREMENTS FOR THE
DEGREE OF MASTERS OF SCIENCE IN GEOTECHNICAL ENGINEERING

DEPARTMENT OF CIVIL ENGINEERING
LALITPUR, NEPAL

NOVEMBER, 2016



COPYRIGHT

The author has agreed that the library, Department of Civil Engineering, Institute of

Engineering, Pulchowk Campus, may make this thesis freely available for inspection.

Moreover, the author has agreed that permission for extensive copying of this thesis
for scholarly purpose may be granted by the professor(s) who supervised the work
recorded herein or, in their absence, by the Head of the Department wherein the thesis
was done. It is understood that the recognition will be given to the author of this thesis
and to the Department of Civil Engineering, Pulchowk Campus, Institute of
Engineering in any use of the material of this thesis. Copying or publication or the
other use of this thesis for financial gain without approval of the Department of Civil
Engineering, Pulchowk Campus, Institute of Engineering and author’s written
permission is prohibited. Request for permission to copy or to make any other use of

the material in this thesis in whole or in part should be addressed to:

Head of the Department

Department of Civil Engineering

Institute of Engineering,

Pulchowk Campus, Institute of Engineering
Lalitpur, Kathmandu

Nepal



TRIBHUVAN UNIVERSITY
INSTITUTE OF ENGINEERING

PULCHOWK CAMPUS
DEPARTMENT OF CIVIL ENGINEERING

The undersigned certify that they have read, recommended to the Institute Of
Engineering for acceptance, a thesis entitled, “Comparative Study On Permeability
Characteristics Of Kathmandu Valley Soils” submitted by Sudip Karki
(069/MSG/820) in partial fulfillment of requirement for the degree of Master of

Science in Geotechnical Engineering.

Supervisor,

Dr. Indra Prasad Acharya
Lecturer
M. Sc. Program in Geotechnical Engineering

Pulchowk Campus, Pulchowk, Lalitpur, Nepal.

External Examiner,
Prof. Dr. Akkal Bahadur Singh

M. Sc. Program in Geotechnical Engineering

Pulchowk Campus, Pulchowk, Lalitpur, Nepal.

Program Coordinator/Supervisor,

Dr. Indra Prasad Acharya

Lecturer

M. Sc. Program in Geotechnical Engineering
Department of Civil Engineering

Pulchowk Campus, Pulchowk, Lalitpur, Nepal.



ACKNOWLEDGEMENT

Firstly, 1 would like to express sincere appreciation for precious suggestion and
guidance to my supervisor Dr. Indra Prasad Acharya for his guidance and support
during my thesis work. Also | am indebted to my teachers at M.Sc. Program in
Geotechnical Engineering, Department of Civil Engineering and support staffs.

My special thanks to Central Material Testing Laboratory (CMTL), Mr. Rajendra R.
Panta, Mr. Chandra Man Shrestha, Mr. Ram Sharan Timilsina and all cooperative
staffs for their facilitation, support and guidance during laboratory testing. Finally, |
will like to thankful to all my caring and cooperative colleagues for their
encouragement and grateful to my family’s for their guidance, motivation and

support.

Sudip Karki
2069/MSG/820



ABSTRACT

This study investigates the permeability characteristics of the different nine soils from
the Kathmandu i.e. from Kalanki, Champi, Matatirtha, Thimi, Kamerotar, Luvu, sand
of Bagmati, sand of Manohara and sand from Bungmati. Visual inspections, Grain
size distributions, Atterberg limits, Specific gravity, Permeability test of soils are
carried out. The digitization of the test result from the literature of Lambe and

Whitman is done with the aid of Plot digitizer software.

From the result of classification of soil as per USCS Sand from Manohara, Bagmati
and from Bungmati are classified as SP. Kalanki and Luvu soil as CL, Matatirtha soil
as CL-ML, Thimi soil as ML and OL, Kamerotar and Champi soil as ML.

Result of study on the permeability characteristics of the Kathmandu soil, it is found
that as the void ratio of soil increases the coefficient of the permeability increases and
vice versa. The relation between the void ratio and the coefficient of permeability is
found to be almost straight for all soil. The coefficients of permeability of Kathmandu
valley soil are found within range of 10 cm/sec to 10 cm/sec. As per Terzaghi and
Peck (1967) classification soils from Kathmandu are classified as soil having very low
permeability to medium permeability.

Further, comparison between test result of my investigation and literature test result it
shows that permeability of soils from Thimi, Champi, Matatirtha, Kalanki, Kamerotar
and Luvu lies between the permeability characteristics of silt of Boston to Sand from
Dike. The Champi soil permeability characteristic is similar to that of Silt- North
Carolina. This research works deals with simple observation of K values of soils at
different location of Kathmandu, the difference between K values for these soils are
mainly due to particle size and somehow affected by composition, structure and shape

of particles.
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