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13-1 Hydraulic structure design methods

1. Flow-based methods


(1) frequency analysis of flood flows


(2) use regional flood frequency equations


(3) historical floods and estimation of flow rates

2. Precipitation-based methods

3. Frequency-based methods

4. Risk-based methods: (fig. 13.1)

5. Critical-event methods

13-2 Hydrologic design data

1. Physiographic data: topographic map 

2. Hydrologic data: 

3. Meteorological data: (fig. 13.2)

13-3 Hydrologic design standards and criteria

1. Meaning of the 100-year storm


(1) point rainfall


(2) storm duration


(3) probability

2. Minor structures: highway, airfield, railroad, storm drainage, levee, drainage ditch 
(Table 13.1)

3. Design criteria for small dams


(1) class a (Table 13.3, 4, fig. 13.4)


(2) class b


(3) class c

4. Design storms for major structures


(1) probable maximum flood (PMF)


(2) standard project flood


(3) frequency-based flood


(4) paleoflood

5. Probable maximum precipitation (PMP): (fig. 13.5)

6. Critical-event design for major structures: (fig. 13.6, 7)

7. Design criteria for large dams: (Table 13.6)

8. Frequency-based criteria for high-hazard dams: (fig. 13.9)

13-4 Synthesizing design storms

1. Storm duration

2. Duration of rainfall excess


(1) duration of excess rainfall: (fig. 13.10)


(2) rainfall and time ratio: (Table 13.7)

3. Storm depth: (Table 13.9, 10, fig. 13.11)

4. Using IDF relationships

5. Area adjustment: (fig. 13.12, 13, 14, 15)

6. Time distributions


(1) Huff time distributions: (fig. 13.16, 17)


(2) SCS time distributions: (fig. 13.18, 19, 20)


(3) triangular distributions: (fig. 13.21)


(4) blocked IDF distributions: 


(5) alternate alternating blocked design storm 

7. Areal distribution: (fig. 13.23, 24, 25)

13-5 Urban storm drainage design

1. Two items:


(1) infiltration: (Table 13.12)


(2) retention

2. Rational method:

3. Storm water design software

13-6 Airport drainage design

1. Functions of drainage system:


(1) collect and carry off surface water


(2) remove excess groundwater


(3) lower the water table


(4) protect all slopes from erosion

2. Methods: rational methods, ILLUDAS, …

13-7 Detention storage design

1. Effect of urbanization on hydrology: (fig. 13.30)

2. Types of detention facilities

3. Determining detention basin size: 


(1) natural storage loss method:


(2) modified rational triangular hydrograph method: (fig. 13.31)


(3) SCS TR-55 procedure


(4) storage indication (modified Puls) method

4. Other urban design resources

