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Determination of Silt Factor of bed materials at Twelve Rivers in Province-2
Background
Design of irrigation canals, river training works, foundation of bridges on alluvial soil etc. is decided on the basis of
hydraulic data and sub soil strata. The subsoil is rated in term of silt factor, which is a numerical value. It indicates the
type of bed material from clay to heavy sand. Gravel and soil mixed with boulder falls beyond this range (Dhiman et
al.2002). The design criteria of regime channel is based on Lacey’s theory (Lacey, 1946). This theory was based on the
data of stable channels that carried specific load pattern of sediment. Lacey's silt factor ‘f’ can be determined from
the average size of particle. According to Lacey, the grain size of the material forming the channel is an important
factor and should need much more rational attention.

Objective
The main objective of this study is to determine value of ‘f’ and prepare a database at different particle sizes on
alluvial soil in Province-2 of Nepal. The study area covers 12 Rivers flowing in province 2 of Nepal namely Bangeri,
Bakaiya, Bagmati , Phuljor, Maraha, Rato, Kamala , Gagan , Balan ,Khadak , Khado and Mahuli.

Data and Methods
Total 36 bulk samples were collected from 12 major rivers along the East-West highway. Three samples were
collected at each river; one at the bridge axis and other two at 500m upstream and downstream from the bridge axis.
10 cm of site was cleared and sampling was done from 50 cm deep pit hole. The size of sieve used during analysis was
106 mm, 75 mm, 53 mm, 37.5 mm, 31.5 mm, 26.5 mm, 19 mm, 16 mm, 9.5 mm and 4.5 mm for coarse sieve and
2.36 mm, 2 mm, 1.7 mm, 850 micron, 425 micron, 300 micron, 250 micron, 150 micron, 106 micron and 75 micron
for fine sieve. The soil sample was allowed to pass through series of sieves of different sizes and weight retained on
each sieve was measured. In this analysis both mechanical and manual sieving techniques were followed as per
requirement.

Locations of sampling site

The particle size distribution classification was done based on particle size distribution, a study conducted by Blott
and Pye (2012). The particle size distribution classification showed that maximum soil sample was dominated by
sandy gravel. The value of silt factor for each soil type obtained from classification was also determined.

Results and Discussion
The value of D50 for all 36 samples was determined. The maximum value of diameter (D50) is seen for Bagmati river
downstream side which is 1.42 where as minimum D50 is found as 0.20 which is for Bangeri river bridge axis. After
computing grain size, the value of ‘f’ was determined. The result showed that value of ‘f’ is maximum for Bagmati
river, downstream side which is 2.10 and minimum value of silt factor is 0.79 for Bridge Axis of Bhangeri river.
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As ‘f’ is directly proportional to grain size , the value varies according to the type of soil as per texture such as sand,
silt and clay. The grain size and material in River is influenced by several factors such as near by river and tributaries,
origin of rivers etc. Bagmati and Kamala River that originate from the Mahabharat range have maximum average silt
factor in comparison with the Rivers originating from the Siwalik range. Bagmati and Kamala River has relatively
larger catchment area and flow through hard rock terrain. The rivers originating from Siwalik range has finer
particles with average low silt factor values because of the lithology of Siwaliks which consist of weak mudstone and
fragile sandstone. These mudstone and sandstone are easily abraded into fine fragments even in a short runout
distance.

Conclusions
It is found that the silt factor for the rivers originating from Mahabharat Range are relatively bigger than that for the
rivers originating from the Siwalik Region. Variation among the Rivers might be due to the origin of River, influence of
nearby River, tributaries and catchment properties, which need to be studied in detail in future. Further, silt factor at
various reaches of a single River shall also be studied to understand the geomorphology.
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