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An Experimental Study for Reduction of Sedimentation Deposit
in Combining Junction Manholes
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Abstract

Accumulation of sediment within pipelines, manholes, and other components of urban sewer systems can
have a bad influence on sewerage arrangements, such as the resistance of the passage of flows, the cause
of urban flooding and the premature operation of combined sewer overflows, and the inevitable pollution
of watercourses. Therefore, it is necessary to understand the movements and sedimentation of sediment
loads in combining junction manholes by experiments. In this study, hydraulic experimental apparatus
which can change the manhole shapes (square, circle) were installed to measure deposited sedimentation
quantity. The quantity of deposited sediment loads was measured by different conditions, for instance, the
inflow conditions of sediment (continuous and certain period), the amount of inflow sediment, and the
variation of inflow pipe of sediment. The combining junction manhole that was set up a inclined benching
have the considerable effect of reduction of sedimentation in manholes without apropos of the change of
manhole shapes. Therefore, the improved manhole could be increased the drainage capacity of sewerage
arrangements in urban sewer systems.

Keywords : combining junction manhole, sediment load, sedimentation quantity, urban sewer system
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Table 1. Sewerage Dredging Quantity in Seoul
Total Length Length of Dredge and Number of Unit Dredging
Year of Sewerage . Manholes Inlets Mouth and Chamber | Quantity
(km) v il (number) (number) (number) (ton)
2001 10,015 1,157,405 43,537 573,073 446 307,221
2002 10,052 1,118,329 53,995 494,492 208 262,774
2003 10,087 1,138,793 18,183 577,049 50 236,647
2004 10,157 1,235,041 29,725 518,263 284 309,951
2005 10,228 1,154,266 32,243 510,297 135 251,264
2006 10,252 1,024,142 16,425 599,571 207 264,075
2007 10,261 1,200,807 28,737 448,663 107 251,876
2008 10,283 978,331 13,998 507,605 1,037 205,282
Table 2. Injection Discharge of Sediment Load to Manholes
Dredge Rate (%)
Dredge Quantity | Number of |Injection Quantity
Year S Rafm ©F ngi;r;lw 1;/? Unit Raining Days |of Sediment Load
_ Manhole | Sewage anhole over 20mm |Per Unit Manhole
Pipe Inlet Chamber (ton/unit) (days) (g/s)/unit
and Outfall
2004 12.16 15.03 116.38 21.68 10.43 0.60
2005 11.29 16.11 113.55 10.31 7.79 0.48
2006 9.99 8.17 132.58 15.61 16.08 30 0.51
2007 11.70 14.04 97.96 8.07 8.76 0.47
2008 9.51 6.70 109.13 78.21 14.67 0.38
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Fig. 1. Results of Particle Size Analysis

Table 3. Grain Size of Sediment Load

Sample > 2mm Dego(mm) Dso (mm) D3y (mm) Do (mm)
A 33% 0.91 0.78 0.41 0.17
B 22% 0.8 0.61 0.27 0.15
Average 28% 0.86 0.70 0.34 0.16
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Sediment Load Average Grain Size (Dsp) (mm) Reynolds Number of Particles
Sand 0.83 75.35
Jumunjin Sand 0.55 49.93
Anthracite 0.80 72.63
Diatom Earth 0.30 271.24
Sand (No.200) 0.07 6.36
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Table 5. Review Results of Flow and Transfer of Sediment Load Similarity Law

Sediment Load éi\;eerfgz))air; Grsfﬁi;ﬁ(CS) AFAM F,
Sediment Load in Manhole 0.7 2.65 - -

Sand 0.83 2.65 1.35 1.17

Experimental Jumunjin Sand 0.55 2.63 1.26 3.88

sediment Anthracite 0.8 1.45 1.34 1.56

load Diatom Earth 0.3 1.90 1.14 1.17

Sand (No. 200) 0.07 2.65 0.89 0.50

Table 6. Schematic Picture of Combining Junction Manholes

Manhole Shapes

Basic Form

Upgrade Form

Square

Circle
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Table 8. Sedimentation Quantity in Combining Junction Manhole with Square Shape
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Table 9. Sedimentation Quantity in Combining Junction Manhole with Circular Shape

Sedimentation Quantity(g)
Injection Injection .
Pipes Quantity (g/sec) Manhole Profile Continuous Certain Period
Injection Injection

Basic Form 386 44

0.75
Upgrade Form 87 N/D
Basic Form 542 45

IS + IL 10
Upgrade Form 219 N/D
Basic Form 712 50

15
Upgrade Form 227 N/D

(a) Basic Form

(b) Upgrade Form

Fig. 4. Sedimentation Shape in Circular Manhole (Injection Quantity: 0.75 g/sec)
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Table 10. Sedimentation Quantity in Combining Junction Manhole (IS case)

Sedimentation Quantity (g)

Injection . .. . . . .
Quantity Manhole Profile Continuous Injection Certain Period Injection
(g/sec) Square Circular Square Circular
Shape Shape Shape Shape

Basic Form 116 95 57 38

0.75

Upgrade Form 108 51 N/D N/D

10 Basic Form 810 553 35 41

Upgrade Form 206 150 10 N/D

5 Basic Form 812 699 113 43

Upgrade Form 387 170 24 N/D
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