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Abstract

The high complexity and uncertainty of the needs and problems in sponge city construction and
urban waterlogging management determined the comprehensiveness of urban rainwater engineer-
ing course design topics and the systematic nature of the tasks. However, traditional course designs
lack effective support from new tools such as interdisciplinary approaches and mathematical mod-
els. This study proposes a method for urban rainwater engineering course design and practice based
on hydrological and hydrodynamic models. The main task of this course design is to use urban hy-
drological and hydrodynamic models as a foundational tool to effectively solve engineering practice
problems, such as optimizing urban rainwater system planning and design schemes and deducing
operation and maintenance plans. This paper illustrates the specific application scenarios of the
course design through three concrete cases: processing and analysis of planning and design project
base data using Geographic Information Systems, evaluation and optimization of the rainwater sys-
tem’s operational performance based on hydrological and hydrodynamic models, and optimization
and determination of pump station operational rules based on multi-scenario simulations. Teach-
ing practice shows that using this method for course design can achieve the expected educational
objectives and effectively cultivate students’ ability to identify, analyze comprehensively, and sys-
tematically solve complex engineering problems.
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Th BATEHABCRIEAG ST N )z . AR, SWMM 1By —A e e HE = it T A,
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Figure 1. Project basic data analysis results
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Figure 2. Optimization idea for stormwater system assessment and planning design plan

based on hydrological and hydrodynamic models
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Figure 3. Determination standard for stormwater sewer surcharge capacity
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Table 1. DH city current status drainage network drainage capacity assessment

7% 1. DH T IR HIZK E W HEZK BE A 1R

14— 2 i 3 54—
iH
K=1 K=2 K=1 K=2 K=1 K=2 K=1 K=2
B BAE (m) 69,477 15,304 79,949 21,410 82,969 24,080 86,609 27,159
i B (%) 54.79 12.07 63.05 16.89 65.43 18.99 68.3 21.42
HBEE (%) 66.86 79.94 84.42 89.72

[ B 445 58 X A A3 AT 1 D — 28 o TP 45 R (. 2). AN P E IR AT A N IR Al 45 R
JRUE A AT AE /D B 5 T IS L P T R S R PRI (5 ms) A T, BT IE SRR T AN IAALEE (0.75 mis) il
EONR o DA 2 AE— BRSO B, B TE R /N TN E RFEE 30 min DLEA B Lk 87.93%, 1X
SO B A E A . R REE RS . SRR, XS T, SO R A R HL
Fr4: 30 min LA BB BN 0.17%, X — 5 EEEARAN G, AR IR T il R e s Y SR e b
SRS WY /KA T K 22 A s AT 38 O 7 AR B A
Table 2. Evaluation results of the current drainage pipe network flow velocity in DH city
F 2. DH IR HK EME B TR T AR

1E—8 24—
i H <0.75 m/s >5m/s <0.75 m/s >5 m/s

>30 min >60 min >30 min >60 min >30 min >60 min >30 min >60 min

EHEHEGR) 2587 1908 3 1 2482 1837 10 4
ELA51 (%) 97.99 72.27 0.11 0.04 94.02 69.58 0.38 0.15
EIEKE(m) 97108 67073 20 1 92136 63575 182 51
ELA1 (%) 92.67 64.01 0.02 0 87.93 60.67 0.17 0.05
3FE—it 5 F—ith
i <0.75m/s >5 m/s <0.75 m/s >5 m/s

>30 min >60 min >30 min >60 min >30 min >60 min >30 min >60 min

EEHE(R) 2415 1798 12 5 2345 1794 14 10
ELA51] (%) 91.48 68.11 0.45 0.19 88.83 67.95 0.53 0.38
EIEKE(m) 89500 62011 244 96 86945 61399 267 197
ELA1 (%) 85.41 59.18 0.23 0.09 82.97 58.59 0.25 0.19

S M AR 7K 7B A T DA 45 SR ) AT BSOE Vet B K N S8 IR BRI K IR RE S W, T
AR K F SV BORRUE R 1T i, it — 2B A Bt U SR EROEBE XA, SR o b Ty
BE e XA G T S BT AU M, BRI KE TE Beih U7 ABNEAT 45 R & B Ve E RN IR, &
EAE BT T3, IR IR TT 5 58 BRI BT B0t T B BEi B4R
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Figure 4. Stormwater pump station design section
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Table 3. Pump station pump operation rules adjustment
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Figure 5. Pump station outlet flow process curve
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