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Abstract. Silting in river is a dynamic process, so it needs to regular desilting. At present, underwater
siltation monitoring is still in its early days and based on experience. This paper puts forward the criterion of
discrimination, in which the flood discharge section is decreased by 20%. It used the method of steady uniform
flow in open rectangular and trapezoidal channel for calculation. The results show that reference values of
dredging thickness in different section forms were determined. Siltation thicknesses of rectangular channel
are linearly related to water depth. And the reduction rate of trapezoidal channel has a quadratic function
relation with silting thicknesses. They were proportional to channel width and their rates trended to mitigation
when the bottom width and flood depth were constant. In addition, the reference value of dredging thickness
should be determined by combining with the bottom width, surface width, water depth and other actual

situation.

1 Introduction

In order to meet the needs of modern social development,
usually dredging is an effective method to restore river
function of flood control, drainage, irrigation, water
supply, navigation, and improve the water environment.
Over the last few years, Zhejiang had dredged 350 million
cubic meters by the five water management work, which
included sewage treatment, flood control water, drainage
water, water supply, focus on water conservation. The
dredging work had been basically completed. But,
sedimentation is a dynamic process because of the impacts
of natural soil erosion, production and living, engineering
construction, sewage discharge, rainfall, and so on!!-,
With the further development of "Beautiful Rivers and
Lakes", and better regular desilting mechanism[¥l, the
dredging will become a long-term and important
ecological construction work.

At present, river regular desilting mechanism mainly
stays in the siltation monitoring arrangement, fund
preparation, organization management'*%), etc. However
sedimentation monitoring is in the early stage. In addition,
there is no requirement for regular desilting thickness, and
it is based on experience, without reference. Medium and
small rivers’ management are particularly weaker. Rivers
in Zhejiang Province are mainly medium or small,
according to the water area survey data in 2005. The
length of rivers below the county level is about 11.57km,
accounting for about 84%.

In practice, rivers’ flood discharge capacity is in
connection with factors such as breadth, depth, slope, bed
roughness, bend and so on. In this paper, it was mainly
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considered the impact of different flood discharge
section’s siltation thickness, providing evidence for
desilting work, so as to promote the standardized
management of rivers and lakes.

2 Research method

2.1 Standard of regular desilting thickness

Regular desilting thickness refers to sedimentation
thickness when rivers begin the next dredging. And
sedimentation thickness is the difference in elevation
between silt surface and bottom.The river with a designed
section could calculate its sedimentation thickness
according to the designed bottom elevation. While the
river without design could calculate by third-party testing
bottom elevation after desilting.

According to the regulations on the Cao 'e River,
Wenruitang River and other large rivers, it should desilting
in time, If the effective flood discharge section or water
storage capacity is reduced by more than 20 percent. So
this paper used the standard of effective flood discharge
section’s reduce rate of 20%. It is shown in formula (1).
And it also is the standard of regular desilting thickness.

k= % x 100% (1)

Where Ay is the effective flood discharge section’s area
before deposition, A is the effective flood discharge
section’s area after deposition, k is the effective flood
discharge section’s reduce rate.
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2.2 Computing method

(1) channel form

A natural river tend to meander, and its channels are
irregular. Its section shape, roughness coefficient and
bottom slope are variations along the river. And its
hydraulic factors are very complicated[7].

The general river section shape is mainly divided into
rectangular channel, trapezoidal channel and compound
channel. Small rivers are generally rectangular or
trapezoidal channels. Therefore, this paper calculates
according to trapezoidal or rectangular channel.

The effective flood discharge channel’s area before
and after deposition were calculated by formula (2) and
(3). Bottom width and depth before and after deposition
were calculated by formula (4) and (5).

A = (b+mh)h (2)
Ay = (by + mhg)h, (3)
b = 2mh; + b, (4)
h=hy—b; (5)

Where R is hydraulic radius (m), m is the slope
coefficient, b0 is the bottom width before deposition (m),
b is the bottom width after deposition (m), hO is the depth

before deposition (m), h is the depth after deposition (m),

(2) computational formula
h1 is the desilting thickness (m).
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Figure. 3 Relation between reduction ratio of flood

3.1 Analysis of rectangular section passage section and sedimentation thickness

When the slope coefficient m is 0, the section of river is
rectangular. So the effective flood discharge section’s 1.00
reduce rate k is only related to river depth and
sedimentation thickness. See in particular formula(7).

k=" %100% (7)
ho

As shown in the figure 3, there is a linear relationship
between the deposition thickness H1 and the depth HO of 0.00
the original flood discharge section. The greater the depth 0 20 40 60
h0, the lower the slope k. That is, the smaller the effect of
siltation on the reduction of flood passage section is.
Based on the actual situation, the depth of urban rivers is
generally 2 to 3m. Therefore, standard of regular desilting
thickness was recommended 50 to 60cm when the flood
discharge section of a river is reduced by 20%.
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Figure. 4 Relation between sediment thickness and
channel width when the flood discharge section is reduced
by 20% (h0=2m)
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Figure. 5 Relation between sediment thickness and
channel width when the flood discharge section is reduced
by 20% (h0=3m)
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width when the flood discharge section is reduced by 20%
(h0=5m)

3.2 Analysis of trapezoidal section

When the slope coefficient m is not 0, the section of river
is trapezoidal. Because urban rivers’ width is narrow, also
their depth is shallow. Therefore, the following conditions
were considered in this paper. For example, water depth
hO is 2 to 5m, the width is 2 to 50m, and the slope
coefficient m is 1 to 6. The calculation results are shown
in Figure 4 to Figure 6.

Formula (6) can be simplified as formula (8).

k=D-h?+E-h +G (8)

Where D, E and G are the calculated constant of m, hQ
and bO0.

Therefore, the reduction ratio K of flood discharge
section and the deposition thickness H1 form a quadratic
function relationship. When k =20%, it could get formula

).

h; = Py X 100% (9)

As you can see from table 1, when the bottom width
and river depth are certain, as the river surface width
increases, suggestive values of regular desilting thickness
are bigger under the flood passage section is reduced by
20%. In other words, the larger the slope coefficient is, the
stronger the cross-section flow capacity is, and the less the
influence of siltation on the flood discharge cross-section
of the river is, and the river can bear more siltation. But
the surface width exceeds a certain value, it will be
sluggish increase. And this shows that increasing the width
of the river has limited effect on increasing overflow
capacity. For instance, when bottom width is 2m, the depth
before deposition is 3m, the slope coefficient m is 1 to 6,
and the surface width is 8 to 38m, its suggestive values of
regular desilting thickness is 1.00 to 1.26m. When the
surface width is more than 20m, suggestive values of
regular desilting thickness grow slowly. It also shows that
the larger the width of the river is, the smaller the effect of
siltation on flood discharge is.

Generally, when the bottom width and river depth are
certain, suggestive values of regular desilting thickness is
positively correlated with the surface width. The bottom
width and water depth of flood discharge section should
be considered when determining the standard of regular
desilting thickness

Jb§+0.8b0h0+0.8m2b0h0—b0

Table 1 Standard of regular desilting thickness in different trapezoidal sections

River depth (m)

Bottom ho=2 ho=3 ho=5
width(m gy face suggestive values of suggestive values of suggestive values of
) width(m regular desilting S.u rface regular desilting S.urface regular desilting
) thickness (m) width(m) thickness (m) width(m) thickness (m)
bi=2 <20 0.7 <20 1.1 / /
>20 0.8 >20 1.2 >30 2.1
bo=5 <20 0.6 <20 1.0 / /
>20 0.7 >20 1.1 >40 2.0
bo=10 <20 0.5 <20 0.8 / /
>20 0.6 >20 1.0 >50 1.8
b0=20 <40 0.5 <40 0.8 <60 1.5
>40 0.6 >40 0.9 >60 1.7
bo=30 / 0.5 <40 0.7 <60 1.3
/ / >40 0.8 >60 1.5
bo=50 / 0.5 <70 0.7 <70 1.1
/ / >170 0.8 70~100 1.3
/ / / / >100 1.4
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4 Conclusion

This paper considered the influence of river sedimentation
with different widths and depths. It supposed that the river
is straight, and used the method of steady uniform flow in
open rectangular and trapezoidal channel for calculation.

The result shows that reference values of dredging
thickness in different section forms were determined, and
put forward the criterion of discrimination, which the
flood discharge section is decreased by 20%.

Siltation thicknesses of rectangular channel are
linearly related to water depth. The larger the water depth
hO of the flood passage section is, the lower the slope k is.
The rectangular channel’s reference values of dredging
thickness were 0.2hy.

On the other hand, flood discharge section’s reduction
rate of trapezoidal channel are related silting thicknesses
with a nonlinear function. They were proportional to
channel width and their rates trended to mitigation when
the bottom width and flood depth were constant. In
addition, the reference value of dredging thickness should
be determined by combining with the bottom width,
surface width, water depth and other actual situation.
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