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Abstract: The scouring of sediment deposits in sewer system constitutes a critical factor in overflow pollution. By integrating rainfall
intensity variations, stratified anti-scouring characteristics, and dynamic pollutant transport, a dynamic transport model was
developed to evaluate stratified sediment scouring under different rainfall intensities and its impact on water quality transformation.
Experimental results demonstrate significant disparities in sediment scouring efficacy across varying rainfall intensities. Under light
rainfall conditions, the scouring rate measured 6.04m>/h, primarily removing superficial sediment layers. Moderate and heavy rainfall
events induced substantial enhancement of flow shear forces, with pipe discharge reaching 71.08m’/h during intense precipitation,
capable of mobilising larger particles from underlying sediment strata. A pronounced "initial phase effect" was observed across all
rainfall intensities, characterised by rapid pollutant concentration peaking during precipitation onset. Under heavy rainfall, sulphate
concentrations surged to 17.89mg/L within 1min before stabilising at 8.95mg/L, while Total Chemical Oxygen Demand (TCOD)
exhibited a swift ascent to 2106.3mg/L followed by stabilisation at 1056.6mg/L. In contrast, light rainfall conditions yielded
markedly lower peak values of 10.29mg/L for SO.* and 1100.60mg/L for TCOD, though similarly demonstrating rapid initial
concentration escalation followed by gradual stabilisation.

Key words: sewer systems; pipeline sediments; rainfall intensity; scouring transport; pollutant model
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Table 1  Self-prepared rainwater potions (1000L example)
R 25 M2k (g)
COD kL 960.00
N JRE 320.00
TP TR — A 1.00
Ner B 3.00

Fz 2 SRIGKIKTEM T IRE (me/L)
Table 2 Mean pollutant concentrations in experimental

aquatic systems (mg/L)

JK A4 TCOD TN TP SO,
ABCHIZK  1320.11£40.65 63.25+233  9.78+1.05 12.11£0.35
SBRI5K 357.16+11.13  30.39+1.12  8.78+0.95 9.33+0.28
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Table 3 Sediment characterization data

ey EPS M A R
puB AR s BB RN A BPIN)T
R B -
(mm) [107(Pa-s)/g] p (N/m?) (N/m?)
*RIZ 0.063 1.44 1.01 17.91 0.01
)2 1.15 4.87 1.04 43.40 0.98
& )2 3.24 1.32 1.02 64.02 4.54

I L AR G KRR LA SR R 1 0 2 s 5 B
D)3 R 22 K (3)~(5) IS 3 )= SO I 30 P
FRIri R ML B, AR 4 BT,

F 4 DB G EE
Table 4 Critical thresholds for stratified sediment

resuspension
SR S A ey Y] bieu i
(N/m?) (m/s) (m*/h)
P 0.01 0.049 445
= 0.98 0.22 19.73
JiE )2 4.54 0.50 45.57

FETANF BB R 55, A ] SCS—CN AR 28 24 58
(6)FI(7) VI A 1 P ) L S A BRI B U
13.86m/h5® 45t bt 2 48 48 T 7E S (] 6 T i 18 R
(P i, HAR 4 e WK 5.

F5 AFEFEMBEMNNAOEERSE
Table 5 Rainfall intensity—dependent pipe flow rates

53] Ty BR T KRG
MERE ME mE mE o bR
(mm/24h)  (m’/h) (m’/h) (m*/h) (m’/h)
/NF <10 82.8 96.66 6.04
iy 10~25 430.8 13.86 444.66 27.79
NG 25~50 1123.5 1137.36 71.08
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Fig.3 Temporal variation of pollutant dynamics under rainfall intensity gradients
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Fig.4 Modeling time—evolving water quality parameters with rainfall intensity scenarios
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