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Abstract

Sediment load deposited in sewers and manholes reduces not only the capacity of pipes but also the efficiency of the whole sewer
system, This causes the inundations of the low places and overflows at manholes, Moreover, sulfides and bad odor can occur due to
deposited sediment with organic loads in manholes, Movements of sediment load in manholes are complicated depending on manhole size,
location, inside structure, sediment load type, and time, Therefore, it is necessary to understand the movements of sediment load in
manholes by experiments, In this study, experiments were implemented by a square manhole with straight path to measure deposited
sedimentation quantity, The experimental apparatus was consisted of a high water tank, an upstream tank, test pipes, a sediment supplier,
a manhole, and a downstream tank to measure the experimental discharge. The quantity of deposited sediment load was measured by
different conditions, such as the inflow condition of sediment(continuous and certain period), the amount of inflow sediment, discharge, and
the type of sediment, Jumoonjin sand(S=2.63, D50=0.55mm), general sand(GS, S=265, D50=183mm) and anthracite (S=1.45, D50=
0.80mm) were employed for the experiment, The velocities in inflow pipe were 045 m/s, 067 m/s, and 09 m/s. Sediment load
movement and sedimentation quantity in manhole were influenced by many factors such as velocity, shear stress, viscosity, amount of
sediment, sediment size, and specific gravity, Suggested regression equations can estimated the quantity of deposited sediment in the
straight path square manholes, The connoted equations that were evaluated through the experimental study have velocity range from 0,45
to 09m/sec. The study results illustrates that appropriation of design velocity ragne between 1.0 and 2.0m/sec could implement to
maintain and manage manholes,

keywords : Manholes, Sediment load, Sedimentation quantity, Sewer system
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Table 1. Discharge of sediment load by unit load approach

Discharge of
Land use conditions sediment load note
(m®/ha/year)
bare land, _
waste land 200-400
Forest without "
trees, 15 condition that not all tress take root
grass land
selecnl\;(re]dcuttmg 2 condition that all trees take root to some extent
Forest 1

Table 2. Injection discharge of sediment load to manholes

o .
Dredge Rate(%) Dredge Injec.tlon
ey Number of quantity of
: Storm q ; raining days |sediment load
Year Rain or overflow per unit 20 -
Sewer pipe | Manhole sewage manhole over mm per uni
inlet chamber (ton/unit) (days) manhole
and outfall ML (g/s)/unit
2001 11.56 7.06 19 4.30
2002 11,13 4,87 17 3.31
2003 11,29 13.01 24 6.28
2004 12.16 15.03 116.38 21.68 10.43 24 5.03
2005 11,29 16.11 113.55 10.31 7.79 19 475
2006 9.99 8.17 132.58 15.61 16.08 18 10.34
2007 11,70 14,04 97.96 8.07 8.76 23 4.41
2008 9.51 6.70 109.13 78.21 14.67 18 9.43
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Fig. 1. Results of particle size analysis(Hyang Nam sewage
disposal plant, 20 June)

Table 3, Grain size of sediment load(Hyang Nam sewage
disposal plant, 20 June)

Sample | Dio(mm) | Dso(mm) | Dso(mm) | Deo(mm) | = 2mm

A 0.15 0.27 0.61 0.8 22%

B 0.17 0.41 0.78 0.91 33%

Average| 0.16 0.34 0.70 0.86 28%
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Table 4, Reynolds Number of particles

Sediment Average grain Reynolds Number of

load size(D50) (mm) particles

Sand 0.83 75.35
Jumunijin

sand 0.55 49,93
Anthracite 0.80 72.63

Diatom

carth 0.30 27.24

Sand
(No.200) 0.07 6.36

Table 5. Review results of flow and transfer of sediment
load similarity law

Average S ice
- pecific
Sediment load Sizger(aD”f])O) gr(asv)ity AFAM | F,
(mm)
Sediment load in _ _
Manhole 0.7 2.65
Sand 0.83 2.65 1.35 117
Jumunjin
sand 0.55 2.63 1,26 3.88
Experim
ental |anthracite| 0.8 1.45 1.34 1.56
sediment
load Diatom
carth 0.3 1.90 1.14 117
Sand
(No.200) 0.07 2.65 0.89 0.50
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Fig. 2. Experimental sediment load

Table 6, Average grain size and specific gravity of experimental
sediment load

Sediment load Average grain Specifi(cs)gravity

size(Dso) (mm)

Jumunjin sand 0.55 2.63
Anthracite 0.80 1,45
Sand 0.83 2.65
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Table 7, Sedimentation shape in square manhole with changing sort of sediment load
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Table 8. Sedimentation quantity with change of experimental

conditions

Sedimentation

Sediment | Velocity lgﬂ%%‘fﬁ? quantity(g) :
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injection injection

0.75 497 73

0.45 10 685 103

15 836 121

Jumunjin 0.75 216 88
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15 803 107

0.75 160 20

0.90 10 422 29
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0.75 130 32
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Fig. 6. Variation of Sedimentation quantity with change of
injection sediment load
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Table 9, Estimation equations of sedimentation quantity with
conditions of sediment load injection

Injection conditions of

sedlinet lod Estimation equations

Y=3.08.93 x 2%

Continuous injection

Y=283.967 X 8%

Certain period injection

1/2

o qm _ Qin
Y= o X 11/2 3/2
din Vs D50
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