Large Scale Coastal Storm Hazard Mapping
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Abstract:  The paper reports on the experience gained by the Authors during the compilation of risk assessment studies of coastal areas for Italian Local and Watershed Authorities, as well as on the related research activities.

The main task carried out in connection with such work was the drawing up of hazard maps for different time horizons (e.g. 3 and 10 years) and different damage levels;  the problem associated with both coastal erosion forecasting (which affects long term risks) and wave run-up (which determines short term risks and hazard levels) are quickly reviewed with a strong emphasis on the operational application.  New results are provided on the evaluation of storm run up risk on low coasts in connection with significant wave height return time and the potential coastal hazard.   While no discussion is provided about the relative efficiency of long-shore erosion models – about which a wealth of literature already exists –some information is provided about the use of laser altimetry and conventional mapping techniques in providing data on the coastline position

INTRODUCTION


The protection of coastal area and the planning of its development need a continuous and reliable assessment of the risks deriving from waves and coastal erosion, not only in the interest of public safety, but also in order to allow the recreational use of the coast and the development of the relevant infrastructure. 


This is dictated not only by common sense and economical necessity but often by legal requirements; indeed, local and planning authorities often have to produce and update hazard maps and storm scenarios for the whole length of the coast in order to comply with legal requirements and economical necessities. In many Mediterranean coasts the economic interest of the beaches and the evolution of coastal erosion have put very densely populated coastal areas and infrastructure within easy reach of wave action.
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Research on wave action on coastal structures is of course very active and plenty of results are available for the design of harbour and coastal protection structure such as groynes and breakwater; these results must be extended, adapted and verified to the special needs of risk assessment of large coastal areas. In the first place, the shape of inhabited coasts is usually rather complex, and many of the structures and buildings located near the shoreline are in a way “soft” targets, much more liable to wave damage than purpose built coastal works;  besides some infrastructures, mainly those related to tourist industry, only operate during the summer, thus requiring a specific storm return time analysis (Filianoti, 2001).


Finally, the physical dimension of the problem are often huge, as it may involve tens of kilometers of coastline, and the results have to be frequently updated to account for natural or man made changes of the areas: hence the need for efficient hazard assessment procedures, including with this term not only formulas and software, but also data collection and analysis techniques.  Analysing the risk over large coastal areas requires evaluating the run up for hundreds of similar – but not quite equal – complex geometrical configurations; the procedures have to be as objective and standardised as possible, and “first look” simplified techniques have to be provided for.  A large number of cross sections of the shore have to be surveyed in order to evaluate run up and potential hazard for coastal dwellings and infrastructure during exceptional storms. 


The authors, thanks to their experience in applied research work for Local Authorities (Provincial, Town and Watershed Authorities,) have built a considerable know how on the evaluation of erosion and run up wave risk (Giarrusso et al, 1999, Boccotti et al. 2001, Cocco et al., 2001).


The final objective of these procedures is in any case the production of hazard maps or scenarios: Fig 1, taken from Boccotti et al, shows one of such products, where a number of lines and areas are reported to mark different kinds and levels of risk. 
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In order to clarify the information which has to be provided when carrying out this kind of work, it is useful to introduce some definition of the terms involved.  A first distinction to be made is that between erosion and flooding hazards, the former being those deriving from the damage to houses and infrastructure caused by the removal or the collapse of the foundation ground due to beach erosion, while the flooding (or run up) hazards are those related to direct wave damage.  The two things are of course related since on the one hand it is the wave action which causes erosion, while in turn erosion processes cause changes of the shoreline that put the inhabited areas within reach of extreme wave run up.


Then a further classification should be introduced, based on the time scales involved.  Short term risk is related to the damage which might be caused by a storm, given the present configuration of the coastline; long term (n years) risk is related to the damage that a storm will cause if it occurs when the coastline is changed due to erosion within n years. Of course both risks are characterized by their probability or return period.


A coastal hazard assessment should thus provide one or more maps with different scenarios, for the short term risk and for different risk time scales n (for instance, following a common practise, n=3 and n=10 years). Each of these scenarios should report the coastline estimated position and the flooded areas for various return times and various damage level. An outline on the procedures to estimate these elements is exposed in the following.

SURVEYING AND FORECASTING THE COASTLINE

It perhaps useful to quote from the conclusion of the PACE (Production of Aggregated Costal Evolution) project (De Vriend 1997), that “The prediction of costal behavior at space and time scales much larger than the inherent dynamic scales of the system ....is a non-trivial task”, to confirm what coastal engineers already know from practise, i.e. that while the local effects of coastal works such as harbours or groyns on the coastline can be predicted accurately enough, natural changes over great lengths are much harder to forecast.


The only way to get something more than an educated guess of what the shoreline will be in a few years, is to collect as much data as possible about the past behavior and use of them to calibrate the models which are now easily available. This is easy enough when the area is reasonably uniform in its geomorphologic aspect, but may grossly fail over complex and irregular coastlines. 

In any case the task surveying exceeds by far the complexity and the cost of running the models and elaborating the results so that any improvement in surveying technique is welcome.  One such improvement is certainly airborne laser topography (Breccia et al., 1999), which can provide a quick and reasonably cheap way of monitoring the coastline (Fig.  2).
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Fig. 2 Laser coastline survey
Conventional laser techniques, though, do not always allow a precise determination of the coastline, which can only be interpolated between measurement points on land and at sea, thus leading possible errors, specially when the sea state is not perfectly calm. Fig 3 shows an evident misplacement of the shoreline, which is wrongly positioned inside the harbour. 


[image: image2.wmf]
Fig. 3. Laser coastline survey: an obvious shoreline misplacement

Lidar survey, which can also provide depth profiles in the first few meters underwater, might provide the final answer. How often the weather and water quality conditions are sufficiently good to allow its use obviously depends on the geographical area, and there is as yet not enough experience to draw any conclusion to allow its effectiveness for the purposes of the work described in this paper.

RETURN TIME AND DAMAGE LEVEL

We assume here that the coastline position is known, either by direct measurement (short term risk) or, as described above by extrapolating, computing or modelling the erosion processes (long term risk). 


The problem is thus to determine the areas which are likely to be flooded, and which damage can be expected with different probabilities.


The hydrodynamic aspects of run up on beaches and structures have been the objects of many experiences, also within recent MAST projects, and extensive results are available both for beaches and for the shapes normally associated with dykes and breakwaters. Some of these experiences have led to simple formulas which yield the run up length, as a function of the significant wave height; other experiments yield more complex parameters such as the number of overtopping waves or the flow rate. All the formulas, however, necessarily refer to a simple geometry, such as a sea wall or a beach without obstructions.


In of real life applications however, inhabited coasts present a complex cross section because of artificial structures – such as walls, railways, buildings – vertical or nearly vertical obstacles so that run up formulas may fail. Submerged breakwater, bars and troughs may further complicate the configuration.


Recent research works (Dodd 1998, Giarrusso et al. 2000, Giarrusso et al. 2001, Hu et al. 2000, Cavallaro et al. 2001) have shown that numerical models based on Non Linear Shallow Water equations, possibly matched with Boussinesq equation to handle wave transformation (Dodd and Giarrusso 2000, Giarrusso 1998), are a useful tool for complex shapes. In particular, consistent results on typical beach-cross sections with vertical or sub-vertical obstacles can be obtained, provided that the obstacle height h is not too high compared with the wave significant height Hs, once the proper calibration is carried out. Calibration coefficients, such for instance as friction factors or velocity averaging coefficients are built in the software in various forms.


The input data for such models consists in a cross section of the coast, and a water height time history. The former can be obtained either by a topographical and bathymetric survey, or by analysing existing maps - if they exist and are reliable enough - while the latter can be simulated, once the storm parameters such as the significant wave height Hs and peak period Tp are known.    The output will then be a time history of water height and velocity in any given location along the section of the coast.


While determining the offshore storm parameters Hs and Tp as a function of their return time is a classical problem of maritime engineering, and it presents no difficulty once enough data are available, relating the time description of the run up to the expected damage is a problem in itself.  What are the tolerable limits for buildings, roads, housing, etc, in terms of extreme wave runup height, peak flow, duration, etc? There is some literature on the subject, but it is not always consistent, and it needs to be at least critically reviewed, also in connection with legal requirements.


A possible way is suggested by a table reported by Franco et al. (1994) and Mc Konnell (1998) which yields the maximum admissible average flow rate for different structures or activities, such as buildings, pedestrian walking areas, car traffic, etc.


It is thus possible do define various run up lengths by considering the distance from the still waterline where the average flow is equal to a given value, and therefore to a given damage level.  Various run up lengths can then be computed; fig.4 shows the results obtained for a simple beach profile by making use of the OTT NLSW software (Dodd et al. 1998) as a function of the significant wave height Hs. The picture also reports the run up as computed by using one of the experimental formulas (Van Der Meer 1994) available in the literature.
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Fig. 4. Run up length versus wave height


It is worth noticing that the run up supplied by the simple formula follows very closely the behaviour computed by the software; by properly scaling down its values, it is thus possible to use that formula (or a similar one) for drawing up hazard maps, as long as the coast profile is not too complex.

Different slopes will of course cause a change of the run up length, and may affect the reliability of simple formulas as well  (Fig.5 and 6). The reader is referred to Giarrusso et al (2000) for an outline of the effects of complex cross section and steep obstacles on the results.

	
[image: image4.wmf]

Beach slope : over SWL 20%  - under SWL 9,8%

10

20

30

40

50

60

70

80

90

5

6

7

8

Wave height

 - (meters)

Run up length

 - (meters)

Van der Meer

flow 20 l/s

flow 50 l/s

flow 100 l/s

flow 200 l/s


Fig. 5. Run up length versus wave height
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Beach slope : over SWL 5.8%  - under SWL 7,1%
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Fig. 6. Run up length versus wave height


Once the relationship between Hs – and possibly Tp ​– is known, it is then an easy task to calculate the run up length, and therefore the hazard area for a given damage level. The variation of water level due to tides adds little to the conceptual difficulty and in any case it can nearly always be neglected in the Mediterranean.  (Fig. 7, 8 and 9)
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Beach slope: over SWL 4% - under SWL  8.7% 
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Fig. 7. Run up length versus return time
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Beach slope : over SWL 20% - under SWL 9.8%
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Fig 8. Run up length versus return time
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Beach slope : over SWL 5.8% - under SWL 7.1%
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Fig. 9. Run up length versus return time


CONCLUSIONS

The problems related to coastal risk assessment are twofold.  By making use of recent results and of advanced, but widely available technology, wave storm hazard areas can be mapped with reasonable accuracy, taking into account both the return period and the expected damage level. On the other hand, the quality of long term hazard assessing is mainly linked to the quality of erosion forecasting, which is far from being an easy task.


The best choice today is a monitoring procedure based on new techniques (Airborne Laser or Lidar) which – together with modern modelling – could supply adequate and timely information on the erosion tendency.
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94.09

219.27

276.03

306.46

255.76

65.18

189.59

287.9

297.58

284.36

33.69

147.21

254.92

287.77

307.77

14.99

110.93

246.42

316.34

315.1

0

81.43

212.79

319.64

309.25

44.54

177.88

262.82

314.17

30.96

152.95

295.98

321.83

25.24

145.3

287.41

314.88

17.91

116.28

263.09

305.22

0

100.06

233.5

340.72

79.2

215.39

320.68

72.02

202.74

316.66

49.1

188.44

289.64

43.54

161.96

312.82

26.9

132.98

297.58

18

126.07

287.45

0

107.86

263.41

86.28

237.84

65.68

211.89

47.77

203.85

49.64

178.86

32.16

157.64

19.43

133.76

0

120.93

101.78

80.36

64.33

45.69

43.79

33.4

16.73

0



beach2

		1		1		1		1		1

		2		2		2		2		2

		3		3		3		3		3

		4		4		4		4		4

		5		5		5		5		5

		6		6		6		6		6

		7		7		7		7		7

		8		8		8		8		8

		9		9		9		9		9

		10		10		10		10		10

		11		11		11		11		11

		12		12		12		12		12

		13		13		13		13		13

		14		14		14		14		14

		15		15		15		15		15

		16		16		16		16		16

		17		17		17		17		17

		18		18		18		18		18

		19		19		19		19		19

		20		20		20		20		20

		21		21		21		21		21

		22		22		22		22		22

		23		23		23		23		23

		24		24		24		24		24

		25		25		25		25		25

		26		26		26		26		26

		27		27		27		27		27



h5.70

h6.19

h6.69

h7.20

h7.76

distanza dalla battigia (m)

portata (mc/s m)

pendenza spiaggia 0.20 emersa - 0.098 immersa

944.78

1078.89

1227.76

1385.81

1546.34

849.21

976.54

1112.71

1266.23

1435.71

758.98

880.01

1013.51

1164.91

1312.54

686.71

801.4

924.64

1071.04

1209.29

613.58

733.42

836.84

976.6

1126.92

567.56

676.53

776.2

898.99

1041.16

506.42

613.91

714.58

842.88

975.46

492.39

564.12

651.81

760.01

893.92

446.17

532.42

606.32

702.72

832.66

404.28

495.73

577.3

681.28

778.65

358.2

449.08

537.9

638.79

740.18

316.27

421.14

479.31

594.23

707.13

284.69

390

452.08

531.26

647.33

262.59

354.56

406.52

512.58

607.27

254.81

300.56

357.41

450.6

566.15

239.9

272.76

317.57

417.07

514.96

158.56

260.52

297.96

351.21

465.87

148.32

235.53

319.44

310.66

414.48

25.56

129.43

294.65

298.03

389.02

0

96.28

187

316.67

331.2

0

202.05

262.7

355.38

48.78

152.72

416.02

0

113.03

287.71

23.54

151.47

0

123.78

16.91

0



beach1

		21		21		21		21		21

		22		22		22		22		22

		23		23		23		23		23

		24		24		24		24		24

		25		25		25		25		25

		26		26		26		26		26

		27		27		27		27		27

		28		28		28		28		28

		29		29		29		29		29

		30		30		30		30		30

		31		31		31		31		31

		32		32		32		32		32

		33		33		33		33		33

		34		34		34		34		34

		35		35		35		35		35

		36		36		36		36		36

		37		37		37		37		37

		38		38		38		38		38

		39		39		39		39		39

		40		40		40		40		40

		41		41		41		41		41

		41.5		41.5		41.5		41.5		41.5

		42		42		42		42		42

		42.5		42.5		42.5		42.5		42.5

		43		43		43		43		43

		43.5		43.5		43.5		43.5		43.5

		44		44		44		44		44

		44.5		44.5		44.5		44.5		44.5

		45		45		45		45		45

		45.5		45.5		45.5		45.5		45.5

		46		46		46		46		46

		46.5		46.5		46.5		46.5		46.5

		47		47		47		47		47

		47.5		47.5		47.5		47.5		47.5

		48		48		48		48		48

		48.5		48.5		48.5		48.5		48.5

		49		49		49		49		49

		49.5		49.5		49.5		49.5		49.5

		50		50		50		50		50

		50.5		50.5		50.5		50.5		50.5

		51		51		51		51		51

		51.5		51.5		51.5		51.5		51.5

		52		52		52		52		52

		52.5		52.5		52.5		52.5		52.5

		53		53		53		53		53

		53.5		53.5		53.5		53.5		53.5

		54		54		54		54		54

		54.5		54.5		54.5		54.5		54.5

		55		55		55		55		55

		55.5		55.5		55.5		55.5		55.5

		56		56		56		56		56

		56.5		56.5		56.5		56.5		56.5

		57		57		57		57		57

		57.5		57.5		57.5		57.5		57.5

		58		58		58		58		58

		58.5		58.5		58.5		58.5		58.5

		59		59		59		59		59

		59.5		59.5		59.5		59.5		59.5

		60		60		60		60		60

		60.5		60.5		60.5		60.5		60.5

		61		61		61		61		61

		61.5		61.5		61.5		61.5		61.5

		62		62		62		62		62

		62.5		62.5		62.5		62.5		62.5

		63		63		63		63		63

		63.5		63.5		63.5		63.5		63.5

		64		64		64		64		64

		64.5		64.5		64.5		64.5		64.5

		65		65		65		65		65

		65.5		65.5		65.5		65.5		65.5

		66		66		66		66		66

		66.5		66.5		66.5		66.5		66.5

		67		67		67		67		67

		67.5		67.5		67.5		67.5		67.5

		68		68		68		68		68

		68.5		68.5		68.5		68.5		68.5

		69		69		69		69		69

		69.5		69.5		69.5		69.5		69.5

		70		70		70		70		70

		70.5		70.5		70.5		70.5		70.5

		71		71		71		71		71

		71.5		71.5		71.5		71.5		71.5

		72		72		72		72		72

		72.5		72.5		72.5		72.5		72.5

		73		73		73		73		73

		73.5		73.5		73.5		73.5		73.5

		74		74		74		74		74

		74.5		74.5		74.5		74.5		74.5

		75		75		75		75		75

		75.5		75.5		75.5		75.5		75.5

		76		76		76		76		76



h5.70

h6.19

h6.69

h7.20

h7.76

distanza dalla battigia (m)

portata (mc/s m)

pendenza spiaggia 0.040 emersa - 0.087 sommersa

297.97

353.07

403.59

474.37

546.7

292.32

349.81

397.85

460.5

536.2

283.7

340.03

386.41

450.47

520.33

277.56

331.4

381.27

442.72

510

265.83

324.21

372.62

437.57

499.09

259.09

318.07

357.82

426.84

487.11

257.54

304.97

350.71

416.83

483.22

250.62

297.63

348.16

397.08

476.04

245.59

291.86

332.37

394.64

459.97

234.35

291.82

326.72

399.84

449.94

223.24

288.62

317.57

377.51

440.59

212.76

279.71

318.08

371.46

440.61

203.92

271.82

316.81

352.83

424.69

200.03

250.29

305.13

358.95

413.79

202.51

245.28

301.44

353.48

400.97

206.22

235.31

287.89

350.45

391.68

200.32

233.97

271.08

342.36

394.59

206.47

232.2

263.69

332.23

390.86

195.39

234.46

253.19

317.22

384.69

217.99

239.12

246.14

296.02

372.36

229.46

242.52

248.18

294

361.72

229.47

238.41

248.67

282.21

354.03

217.73

231.84

248.99

285.88

342.57

214.17

225.7

255.25

280.25

331.75

209.72

235.43

253.08

284.54

329.35

199.81

252.68

248.44

281.09

325.45

206.66

255.87

255.03

276.26

317.17

216.22

268.79

261.64

270.92

308.4

198.83

254.82

256.22

276.56

303.79

183.84

246.05

243.29

289.16

304.35

162.99

239.6

241.59

297.06

303.54

160.44

235.04

259.79

282.74

294.84

146.84

232.13

277.9

283.95

294.38

132.87

230.99

280.28

290.24

296.49

114.93

245.94

307.04

294.22

286.78

110.27

233.44

305.8

286.01

286.71

99.47

224.31

291.92

278.38

296.86

91.68

202.42

285.43

282.21

302.08

82.59

188.62

273.62

308.2

298.72

79.09

178.86

292.53

303.56

297.58

75.15

160.83

287.4

320.67

297.55

81.18

154.78

284.99

341.31

306.49

87.93

142.27

281.89

341.44

296.8

77.59

125.8

271.8

337.32

287.29

60.24

114.31

262.76

328.69

279.68

46.51

107.43

251.74

301.3

281.31

38.41

96.65

235.92

313.81

308

24.34

87.97

218.37

327.54

324.66

20.23

93.79

210.63

319.5

329.92

9.27

85.78

189.18

317.52

343.4

0

99.25

180.88

327.49

355.71

98.54

165.27

303.74

338.73

83.15

152.41

292.91

331.17

70.52

143.35

280.13

337.67

56.98

132.1

273.07

317.11

47.65

122.09

254.11

337.53

33.42

113.71

234.19

342.44

19.63

117.27

213.99

326.73

20.26

104.67

202.79

341.86

0

111.14

190.03

333.5

114.79

187.67

323.17

101.22

162.48

304.97

83.75

156.57

297.78

71.97

146.23

275.34

58.27

135.81

259.79

49.21

127.65

247.53

38.32

134.91

239.04

22

113.2

219.83

20.99

140.63

201.33

0

121.44

191.36

112.28

180

109.39

158.59

88.96

151.12

80.23

141.65

62.16

130.17

42.96

129.07

35.94

144.98

26.47

117.67

20.88

130.19

0

152.08

136.23

115.98

96.47

88.55

76.68

63.89

50.84

40.04

26.4

18.09

0



T-dis b2

		5		5		5		5		5

		10		10		10		10		10

		20		20		20		20		20

		50		50		50		50		50

		100		100		100		100		100



Van der Meer

flow 20 l/s

flow 50 l/s

flow 100 l/s

flow 200 l/s

Return time  (years)

Run up length  (meters)

Run up length  Vs  Return time
Beach slope : over SWL 20% - under SWL 9.8%

31.52

19.5

18.8

18.5

16.5

34.26

20.8

20.5

19.8

18.5

37.01

22.8

22

21.5

19.8

39.84

24.3

23.8

23

21.5

42.94

26

25.5

25.3

23.5



T-dis b1

		5		5		5		5		5

		10		10		10		10		10

		20		20		20		20		20

		50		50		50		50		50

		100		100		100		100		100



Van der Meer

flow 20 l/s

flow 50 l/s

flow 100 l/s

flow 200 l/s

Return time - (years)

Run up length - (meters)

Run up length  Vs  Return time 
Beach slope: over SWL 4% - under SWL  8.7%

65.67

55

53.5

49

45

71.36

60

58.5

53.7

49.5

77.1

65

63.5

61.5

55.3

83

70

68.3

66.8

60

89.44

75.5

74

71.8

65



T-dis b0

		5		5		5		5		5

		10		10		10		10		10

		20		20		20		20		20

		50		50		50		50		50

		100		100		100		100		100



Van der Meer

flow 20 l/s

flow 50 l/s

flow 100 l/s

flow 200 l/s

Return time (years)

Run up length (meters)

Run up length  Vs  Return time
Beach slope : over SWL 5.8% - under SWL 7.1%

52.76

38.7

37.8

36

33.5

57.34

42.3

40.8

39.8

36.5

61.94

46

44.5

43

40.5

66.68

49.5

47.8

46.8

44.2

71.86

53.5

51.3

50.5

48.3



calcoli

		beach 0		0.058 emersa				0.071 sommersa

		Distanza		H=5,70				H=6,19				H=6,69				H=7,20				H=7,76								Distanza dalla		H=5,70				H=6,19				H=6,69				H=7,20				H=7,76						van der meer beach 0						grafici dell'andamento allagamento portata

				Q m3/s		Q l/s		Q m3/s		Q l/s		Q m3/s		Q l/s		Q m3/s		Q l/s		Q m3/s		Q l/s						linea di batigia		Q m3/s		Q l/s		Q m3/s		Q l/s		Q m3/s		Q l/s		Q m3/s		Q l/s		Q m3/s		Q l/s				Tr		distanza

		1		0.60903		609.03		0.69748		697.48		0.7827		782.7		0.87521		875.21		0.97995		979.95		39.1		0.01038		10.38		-		-		-		-		-		-		-		-		0.97995		979.95				5		52.76				portata		tempo ritorno		distanza		altezza				portata		tempo ritorno		distanza		altezza				portata		tempo ritorno		distanza		altezza

		2		0.5702		570.2		0.65101		651.01		0.73069		730.69		0.83613		836.13		0.92854		928.54		39.2		0.00792		7.92		-		-		-		-		-		-		-		-		0.92854		928.54				10		57.34				10		5		39.1		5.2				10		5				5.2				10		5				5.2

		3		0.53874		538.74		0.61039		610.39		0.69498		694.98		0.78163		781.63		0.88061		880.61		39.3		0.00792		7.92		-		-		-		-		-		-		-		-		0.88061		880.61				20		61.94						10		42.7		6.19						10				6.19						10				6.19

		4		0.4955		495.5		0.57902		579.02		0.6546		654.6		0.74785		747.85		0.84563		845.63		39.4		0		0		-		-		-		-		-		-		-		-		0.84563		845.63				50		66.68				beach		20		46.7		6.69				beach		20				6.69				beach		20				6.69

		5		0.4624		462.4		0.5355		535.5		0.61566		615.66		0.69479		694.79		0.80037		800.37		42.6						0.01872		18.72		-		-		-		-		-		-		0.80037		800.37				100		71.86				0		50		49.7		7.2				1		50				7.2				2		50				7.2

		6		0.44306		443.06		0.51085		510.85		0.5796		579.6		0.66145		661.45		0.76173		761.73		42.7						0		0		-		-		-		-		-		-		0.76173		761.73												100		53.7		7.76						100				7.76						100				7.76

		7		0.42273		422.73		0.48863		488.63		0.55783		557.83		0.63473		634.73		0.71995		719.95		46.1										0.01449		14.49		-		-		-		-		0.71995		719.95				van der meer beach 1

		8		0.39202		392.02		0.46061		460.61		0.53062		530.62		0.60748		607.48		0.69548		695.48		46.2										0.01449		14.49		-		-		-		-								Tr		distanza				portata		tempo ritorno		distanza		altezza				portata		tempo ritorno		distanza		altezza				portata		tempo ritorno		distanza		altezza

		9		0.37013		370.13		0.43857		438.57		0.50855		508.55		0.58333		583.33		0.67077		670.77		46.3										0		0		-		-		-		-								5		65.67				20		5		38.7		5.2				20		5		55		5.2				20		5		19.5		5.2

		10		0.353		353		0.41612		416.12		0.47753		477.53		0.55574		555.74		0.63849		638.49		49.6														0.01943		19.43		-		-								10		71.36						10		42.3		6.19						10		60		6.19						10		20.8		6.19

		11		0.33546		335.46		0.39435		394.35		0.45672		456.72		0.52827		528.27		0.61316		613.16		49.7														0.01192		11.92		-		-								20		77.1				beach		20		46		6.69				beach		20		65		6.69				beach		20		22.8		6.69

		12		0.32196		321.96		0.37979		379.79		0.4353		435.3		0.50394		503.94		0.59019		590.19		49.8														0		0		-		-								50		83				0		50		49.5		7.2				1		50		70		7.2				2		50		24.3		7.2

		13		0.31187		311.87		0.36661		366.61		0.4195		419.5		0.48985		489.85		0.56351		563.51		51																						0.08036						100		89.44						100		53.5		7.76						100		75.5		7.76						100		26		7.76

		14		0.30082		300.82		0.3521		352.1		0.40465		404.65		0.47057		470.57		0.54482		544.82		51.5																						0.06433

		15		0.29074		290.74		0.34237		342.37		0.38577		385.77		0.45679		456.79		0.52406		524.06		52.5																						0.04379						van der meer beach 2						portata		tempo ritorno		distanza		altezza				portata		tempo ritorno		distanza		altezza				portata		tempo ritorno		distanza		altezza

		16		0.28664		286.64		0.33275		332.75		0.38008		380.08		0.43841		438.41		0.50926		509.26		53.1																						0.02241						Tr		distanza				50		5		37.8		5.2				50		5		53.5		5.2				50		5		18.8		5.2

		17		0.27909		279.09		0.32988		329.88		0.36694		366.94		0.42884		428.84		0.49202		492.02		53.2																						0.02241						5		31.52						10		40.8		6.19						10		58.5		6.19						10		20.5		6.19

		18		0.26505		265.05		0.32557		325.57		0.36078		360.78		0.41831		418.31		0.48093		480.93		53.3																						0.0178						10		34.26				beach		20		44.5		6.69				beach		20		63.5		6.69				beach		20		22		6.69

		19		0.25351		253.51		0.31589		315.89		0.35859		358.59		0.40538		405.38		0.47019		470.19		53.4																						0.0178						20		37.01				0		50		47.8		7.2				1		50		68.3		7.2				2		50		23.8		7.2

		20		0.23748		237.48		0.30485		304.85		0.34564		345.64		0.4106		410.6		0.45602		456.02		53.5																						0.01673						50		39.84						100		51.3		7.76						100		74		7.76						100		25.5		7.76

		21		0.23263		232.63		0.29216		292.16		0.33942		339.42		0.39984		399.84		0.4494		449.4		53.6																						0.01673						100		42.94

		22		0.22505		225.05		0.27641		276.41		0.3251		325.1		0.39551		395.51		0.45049		450.49		53.7																						0												portata		tempo ritorno		distanza		altezza				portata		tempo ritorno		distanza		altezza				portata		tempo ritorno		distanza		altezza

		23		0.21644		216.44		0.27334		273.34		0.31482		314.82		0.37819		378.19		0.43791		437.91																																				100		5		36		5.2				100		5		49		5.2				100		5		18.5		5.2

		24		0.20435		204.35		0.25657		256.57		0.30347		303.47		0.36336		363.36		0.42198		421.98																																						10		39.8		6.19						10		53.7		6.19						10		19.8		6.19

		25		0.18373		183.73		0.25447		254.47		0.29144		291.44		0.34728		347.28		0.41284		412.84																																				beach		20		43		6.69				beach		20		61.5		6.69				beach		20		21.5		6.69

		26		0.18216		182.16		0.24198		241.98		0.28007		280.07		0.33656		336.56		0.39559		395.59																																				0		50		46.8		7.2				1		50		66.8		7.2				2		50		23		7.2

		27		0.19113		191.13		0.2188		218.8		0.27546		275.46		0.33086		330.86		0.38161		381.61																																						100		50.5		7.76						100		71.8		7.76						100		25.3		7.76

		28		0.21077		210.77		0.20829		208.29		0.26156		261.56		0.3192		319.2		0.36862		368.62

		29		0.20966		209.66		0.20208		202.08		0.23446		234.46		0.3112		311.2		0.36141		361.41																																				portata		tempo ritorno		distanza		altezza				portata		tempo ritorno		distanza		altezza				portata		tempo ritorno		distanza		altezza

		30		0.19659		196.59		0.2395		239.5		0.22453		224.53		0.29775		297.75		0.34117		341.17																																				200		5		33.5		5.2				200		5		45		5.2				200		5		16.5		5.2

		31		0.19426		194.26		0.238		238		0.21435		214.35		0.26873		268.73		0.33137		331.37																																						10		36.5		6.19						10		49.5		6.19						10		18.5		6.19

		32		0.19793		197.93		0.23147		231.47		0.24385		243.85		0.25236		252.36		0.32452		324.52																																				beach		20		40.5		6.69				beach		20		55.3		6.69				beach		20		19.8		6.69

		33		0.20724		207.24		0.23787		237.87		0.25998		259.98		0.24449		244.49		0.30599		305.99																																				0		50		44.2		7.2				1		50		60		7.2				2		50		21.5		7.2

		34		0.16592		165.92		0.23691		236.91		0.27263		272.63		0.25969		259.69		0.27429		274.29																																						100		48.3		7.76						100		65		7.76						100		23.5		7.76

		35		0.13392		133.92		0.21563		215.63		0.28536		285.36		0.29362		293.62		0.27035		270.35

		36		0.09409		94.09		0.21927		219.27		0.27603		276.03		0.30646		306.46		0.25576		255.76

		37		0.06518		65.18		0.18959		189.59		0.2879		287.9		0.29758		297.58		0.28436		284.36

		38		0.03369		33.69		0.14721		147.21		0.25492		254.92		0.28777		287.77		0.30777		307.77

		39		0.01499		14.99		0.11093		110.93		0.24642		246.42		0.31634		316.34		0.3151		315.1

		40		0		0		0.08143		81.43		0.21279		212.79		0.31964		319.64		0.30925		309.25

		41						0.04454		44.54		0.17788		177.88		0.26282		262.82		0.31417		314.17

		41.5						0.03096		30.96		0.15295		152.95		0.29598		295.98		0.32183		321.83

		42						0.02524		25.24		0.1453		145.3		0.28741		287.41		0.31488		314.88

		42.5						0.01791		17.91		0.11628		116.28		0.26309		263.09		0.30522		305.22

		43						0		0		0.10006		100.06		0.2335		233.5		0.34072		340.72

		43.5										0.0792		79.2		0.21539		215.39		0.32068		320.68

		44										0.07202		72.02		0.20274		202.74		0.31666		316.66

		44.5										0.0491		49.1		0.18844		188.44		0.28964		289.64

		45										0.04354		43.54		0.16196		161.96		0.31282		312.82

		45.5										0.0269		26.9		0.13298		132.98		0.29758		297.58

		46										0.018		18		0.12607		126.07		0.28745		287.45

		46.5										0		0		0.10786		107.86		0.26341		263.41

		47														0.08628		86.28		0.23784		237.84

		47.5														0.06568		65.68		0.21189		211.89

		48														0.04777		47.77		0.20385		203.85

		48.5														0.04964		49.64		0.17886		178.86

		49														0.03216		32.16		0.15764		157.64

		49.5														0.01943		19.43		0.13376		133.76

		50														0		0		0.12093		120.93

		50.5																		0.10178		101.78

		51																		0.08036		80.36

		51.5																		0.06433		64.33

		52																		0.04569		45.69

		52.5																		0.04379		43.79

		53																		0.0334		33.4

		53.5																		0.01673		16.73

		54																		0		0

		beach 1		0.040 emersa				0.087 sommersa

		Distanza		H=5,70				H=6,19				H=6,69				H=7,20				H=7,76

				Q m3/s		Q l/s		Q m3/s		Q l/s		Q m3/s		Q l/s		Q m3/s		Q l/s		Q m3/s		Q l/s

		1				0				0				0				0				0

		2				0				0				0				0				0

		3				0				0				0				0				0

		4				0				0				0				0				0

		5				0				0				0				0				0

		6				0				0				0				0				0

		7				0				0				0				0				0

		8				0				0				0				0				0

		9				0				0				0				0				0

		10				0				0				0				0				0

		11				0				0				0				0				0

		12				0				0				0				0				0

		13				0				0				0				0				0

		14				0				0				0				0				0

		15				0				0				0				0				0

		16				0				0				0				0				0

		17				0				0				0				0				0

		18				0				0				0				0				0

		19				0				0				0				0				0

		20				0				0				0				0				0

		21		0.29797		297.97		0.35307		353.07		0.40359		403.59		0.47437		474.37		0.5467		546.7

		22		0.29232		292.32		0.34981		349.81		0.39785		397.85		0.4605		460.5		0.5362		536.2

		23		0.2837		283.7		0.34003		340.03		0.38641		386.41		0.45047		450.47		0.52033		520.33

		24		0.27756		277.56		0.3314		331.4		0.38127		381.27		0.44272		442.72		0.51		510

		25		0.26583		265.83		0.32421		324.21		0.37262		372.62		0.43757		437.57		0.49909		499.09

		26		0.25909		259.09		0.31807		318.07		0.35782		357.82		0.42684		426.84		0.48711		487.11

		27		0.25754		257.54		0.30497		304.97		0.35071		350.71		0.41683		416.83		0.48322		483.22

		28		0.25062		250.62		0.29763		297.63		0.34816		348.16		0.39708		397.08		0.47604		476.04

		29		0.24559		245.59		0.29186		291.86		0.33237		332.37		0.39464		394.64		0.45997		459.97

		30		0.23435		234.35		0.29182		291.82		0.32672		326.72		0.39984		399.84		0.44994		449.94

		31		0.22324		223.24		0.28862		288.62		0.31757		317.57		0.37751		377.51		0.44059		440.59

		32		0.21276		212.76		0.27971		279.71		0.31808		318.08		0.37146		371.46		0.44061		440.61

		33		0.20392		203.92		0.27182		271.82		0.31681		316.81		0.35283		352.83		0.42469		424.69

		34		0.20003		200.03		0.25029		250.29		0.30513		305.13		0.35895		358.95		0.41379		413.79

		35		0.20251		202.51		0.24528		245.28		0.30144		301.44		0.35348		353.48		0.40097		400.97

		36		0.20622		206.22		0.23531		235.31		0.28789		287.89		0.35045		350.45		0.39168		391.68

		37		0.20032		200.32		0.23397		233.97		0.27108		271.08		0.34236		342.36		0.39459		394.59

		38		0.20647		206.47		0.2322		232.2		0.26369		263.69		0.33223		332.23		0.39086		390.86

		39		0.19539		195.39		0.23446		234.46		0.25319		253.19		0.31722		317.22		0.38469		384.69

		40		0.21799		217.99		0.23912		239.12		0.24614		246.14		0.29602		296.02		0.37236		372.36

		41		0.22946		229.46		0.24252		242.52		0.24818		248.18		0.294		294		0.36172		361.72

		41.5		0.22947		229.47		0.23841		238.41		0.24867		248.67		0.28221		282.21		0.35403		354.03

		42		0.21773		217.73		0.23184		231.84		0.24899		248.99		0.28588		285.88		0.34257		342.57

		42.5		0.21417		214.17		0.2257		225.7		0.25525		255.25		0.28025		280.25		0.33175		331.75

		43		0.20972		209.72		0.23543		235.43		0.25308		253.08		0.28454		284.54		0.32935		329.35

		43.5		0.19981		199.81		0.25268		252.68		0.24844		248.44		0.28109		281.09		0.32545		325.45

		44		0.20666		206.66		0.25587		255.87		0.25503		255.03		0.27626		276.26		0.31717		317.17

		44.5		0.21622		216.22		0.26879		268.79		0.26164		261.64		0.27092		270.92		0.3084		308.4

		45		0.19883		198.83		0.25482		254.82		0.25622		256.22		0.27656		276.56		0.30379		303.79

		45.5		0.18384		183.84		0.24605		246.05		0.24329		243.29		0.28916		289.16		0.30435		304.35

		46		0.16299		162.99		0.2396		239.6		0.24159		241.59		0.29706		297.06		0.30354		303.54

		46.5		0.16044		160.44		0.23504		235.04		0.25979		259.79		0.28274		282.74		0.29484		294.84

		47		0.14684		146.84		0.23213		232.13		0.2779		277.9		0.28395		283.95		0.29438		294.38

		47.5		0.13287		132.87		0.23099		230.99		0.28028		280.28		0.29024		290.24		0.29649		296.49

		48		0.11493		114.93		0.24594		245.94		0.30704		307.04		0.29422		294.22		0.28678		286.78

		48.5		0.11027		110.27		0.23344		233.44		0.3058		305.8		0.28601		286.01		0.28671		286.71

		49		0.09947		99.47		0.22431		224.31		0.29192		291.92		0.27838		278.38		0.29686		296.86

		49.5		0.09168		91.68		0.20242		202.42		0.28543		285.43		0.28221		282.21		0.30208		302.08

		50		0.08259		82.59		0.18862		188.62		0.27362		273.62		0.3082		308.2		0.29872		298.72

		50.5		0.07909		79.09		0.17886		178.86		0.29253		292.53		0.30356		303.56		0.29758		297.58

		51		0.07515		75.15		0.16083		160.83		0.2874		287.4		0.32067		320.67		0.29755		297.55

		51.5		0.08118		81.18		0.15478		154.78		0.28499		284.99		0.34131		341.31		0.30649		306.49

		52		0.08793		87.93		0.14227		142.27		0.28189		281.89		0.34144		341.44		0.2968		296.8

		52.5		0.07759		77.59		0.1258		125.8		0.2718		271.8		0.33732		337.32		0.28729		287.29

		53		0.06024		60.24		0.11431		114.31		0.26276		262.76		0.32869		328.69		0.27968		279.68

		53.5		0.04651		46.51		0.10743		107.43		0.25174		251.74		0.3013		301.3		0.28131		281.31

		54		0.03841		38.41		0.09665		96.65		0.23592		235.92		0.31381		313.81		0.308		308

		54.5		0.02434		24.34		0.08797		87.97		0.21837		218.37		0.32754		327.54		0.32466		324.66

		55		0.02023		20.23		0.09379		93.79		0.21063		210.63		0.3195		319.5		0.32992		329.92

		55.5		0.00927		9.27		0.08578		85.78		0.18918		189.18		0.31752		317.52		0.3434		343.4

		56		0		0		0.09925		99.25		0.18088		180.88		0.32749		327.49		0.35571		355.71

		56.5						0.09854		98.54		0.16527		165.27		0.30374		303.74		0.33873		338.73

		57						0.08315		83.15		0.15241		152.41		0.29291		292.91		0.33117		331.17

		57.5						0.07052		70.52		0.14335		143.35		0.28013		280.13		0.33767		337.67

		58						0.05698		56.98		0.1321		132.1		0.27307		273.07		0.31711		317.11

		58.5						0.04765		47.65		0.12209		122.09		0.25411		254.11		0.33753		337.53

		59						0.03342		33.42		0.11371		113.71		0.23419		234.19		0.34244		342.44

		59.5						0.01963		19.63		0.11727		117.27		0.21399		213.99		0.32673		326.73

		60						0.02026		20.26		0.10467		104.67		0.20279		202.79		0.34186		341.86

		60.5						0		0		0.11114		111.14		0.19003		190.03		0.3335		333.5

		61										0.11479		114.79		0.18767		187.67		0.32317		323.17

		61.5										0.10122		101.22		0.16248		162.48		0.30497		304.97

		62										0.08375		83.75		0.15657		156.57		0.29778		297.78

		62.5										0.07197		71.97		0.14623		146.23		0.27534		275.34

		63										0.05827		58.27		0.13581		135.81		0.25979		259.79

		63.5										0.04921		49.21		0.12765		127.65		0.24753		247.53

		64										0.03832		38.32		0.13491		134.91		0.23904		239.04

		64.5										0.022		22		0.1132		113.2		0.21983		219.83

		65										0.02099		20.99		0.14063		140.63		0.20133		201.33

		65.5										0		0		0.12144		121.44		0.19136		191.36

		66														0.11228		112.28		0.18		180

		66.5														0.10939		109.39		0.15859		158.59

		67														0.08896		88.96		0.15112		151.12

		67.5														0.08023		80.23		0.14165		141.65

		68														0.06216		62.16		0.13017		130.17

		68.5														0.04296		42.96		0.12907		129.07

		69														0.03594		35.94		0.14498		144.98

		69.5														0.02647		26.47		0.11767		117.67

		70														0.02088		20.88		0.13019		130.19

		70.5														0		0		0.15208		152.08

		71																		0.13623		136.23

		71.5																		0.11598		115.98

		72																		0.09647		96.47

		72.5																		0.08855		88.55

		73																		0.07668		76.68

		73.5																		0.06389		63.89

		74																		0.05084		50.84

		74.5																		0.04004		40.04

		75																		0.0264		26.4

		75.5																		0.01809		18.09

		76																		0		0

		beach 2		0.2 emersa				0.098 sommersa

		Distanza		H=5,70				H=6,19				H=6,69				H=7,20				H=7,76

				Q m3/s		Q l/s		Q m3/s		Q l/s		Q m3/s		Q l/s		Q m3/s		Q l/s		Q m3/s		Q l/s

		1		0.94478		944.78		1.07889		1078.89		1.22776		1227.76		1.38581		1385.81		1.54634		1546.34

		2		0.84921		849.21		0.97654		976.54		1.11271		1112.71		1.26623		1266.23		1.43571		1435.71

		3		0.75898		758.98		0.88001		880.01		1.01351		1013.51		1.16491		1164.91		1.31254		1312.54

		4		0.68671		686.71		0.8014		801.4		0.92464		924.64		1.07104		1071.04		1.20929		1209.29

		5		0.61358		613.58		0.73342		733.42		0.83684		836.84		0.9766		976.6		1.12692		1126.92

		6		0.56756		567.56		0.67653		676.53		0.7762		776.2		0.89899		898.99		1.04116		1041.16

		7		0.50642		506.42		0.61391		613.91		0.71458		714.58		0.84288		842.88		0.97546		975.46

		8		0.49239		492.39		0.56412		564.12		0.65181		651.81		0.76001		760.01		0.89392		893.92

		9		0.44617		446.17		0.53242		532.42		0.60632		606.32		0.70272		702.72		0.83266		832.66

		10		0.40428		404.28		0.49573		495.73		0.5773		577.3		0.68128		681.28		0.77865		778.65

		11		0.3582		358.2		0.44908		449.08		0.5379		537.9		0.63879		638.79		0.74018		740.18

		12		0.31627		316.27		0.42114		421.14		0.47931		479.31		0.59423		594.23		0.70713		707.13

		13		0.28469		284.69		0.39		390		0.45208		452.08		0.53126		531.26		0.64733		647.33

		14		0.26259		262.59		0.35456		354.56		0.40652		406.52		0.51258		512.58		0.60727		607.27

		15		0.25481		254.81		0.30056		300.56		0.35741		357.41		0.4506		450.6		0.56615		566.15

		16		0.2399		239.9		0.27276		272.76		0.31757		317.57		0.41707		417.07		0.51496		514.96

		17		0.15856		158.56		0.26052		260.52		0.29796		297.96		0.35121		351.21		0.46587		465.87

		18		0.14832		148.32		0.23553		235.53		0.31944		319.44		0.31066		310.66		0.41448		414.48

		19		0.02556		25.56		0.12943		129.43		0.29465		294.65		0.29803		298.03		0.38902		389.02

		20		0		0		0.09628		96.28		0.187		187		0.31667		316.67		0.3312		331.2

		21				0				0		0.20205		202.05		0.2627		262.7		0.35538		355.38

		22				0				0		0.04878		48.78		0.15272		152.72		0.41602		416.02

		23				0				0				0		0.11303		113.03		0.28771		287.71

		24				0				0				0		0.02354		23.54		0.15147		151.47

		25				0				0				0		0		0		0.12378		123.78

		26				0				0				0				0		0.01691		16.91

		27				0				0				0				0		0		0
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Van der Meer

portata 20 l/s

portata 50 l/s

portata 100 l/s

portata 200 l/s

altezza d'onda - (m)

distanza allagamento m

andamento altezza d'onda - distanza allagamento
beach = 0.20 emersa 0.098 sommersa

31.52

19.5

18.8

18.5

16.5

34.26

20.8
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19.8
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22
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H-dis b1

		5.2		5.2		5.2		5.2		5.2
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Van der Meer

flow 20 l/s

flow 50 l/s

flow 100 l/s

flow 200 l/s

Wave heights - (meters)

Run up length - (meters)

Run up length Vs Wave heights
Beach slope : over SWL 4%  - under SWL 8.7%
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55
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H-dis b0
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Van der Meer

portata 20 l/s

portata 50 l/s

portata 100 l/s

portata 200 l/s

altezza d'onda - m

distanza m

andamento altezza d'onda - distanza allagamento
beach = 0.058 emersa  0.071 sommersa

52.76
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37.8
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beach

		1		1		1		1		1

		2		2		2		2		2

		3		3		3		3		3

		4		4		4		4		4

		5		5		5		5		5

		6		6		6		6		6

		7		7		7		7		7

		8		8		8		8		8

		9		9		9		9		9

		10		10		10		10		10

		11		11		11		11		11

		12		12		12		12		12

		13		13		13		13		13

		14		14		14		14		14

		15		15		15		15		15

		16		16		16		16		16

		17		17		17		17		17

		18		18		18		18		18

		19		19		19		19		19

		20		20		20		20		20

		21		21		21		21		21

		22		22		22		22		22

		23		23		23		23		23

		24		24		24		24		24

		25		25		25		25		25

		26		26		26		26		26

		27		27		27		27		27

		28		28		28		28		28

		29		29		29		29		29

		30		30		30		30		30

		31		31		31		31		31

		32		32		32		32		32

		33		33		33		33		33

		34		34		34		34		34

		35		35		35		35		35

		36		36		36		36		36

		37		37		37		37		37

		38		38		38		38		38

		39		39		39		39		39

		40		40		40		40		40

		41		41		41		41		41

		41.5		41.5		41.5		41.5		41.5

		42		42		42		42		42

		42.5		42.5		42.5		42.5		42.5

		43		43		43		43		43

		43.5		43.5		43.5		43.5		43.5

		44		44		44		44		44

		44.5		44.5		44.5		44.5		44.5

		45		45		45		45		45

		45.5		45.5		45.5		45.5		45.5

		46		46		46		46		46

		46.5		46.5		46.5		46.5		46.5

		47		47		47		47		47

		47.5		47.5		47.5		47.5		47.5

		48		48		48		48		48

		48.5		48.5		48.5		48.5		48.5

		49		49		49		49		49

		49.5		49.5		49.5		49.5		49.5

		50		50		50		50		50

		50.5		50.5		50.5		50.5		50.5

		51		51		51		51		51

		51.5		51.5		51.5		51.5		51.5

		52		52		52		52		52

		52.5		52.5		52.5		52.5		52.5

		53		53		53		53		53

		53.5		53.5		53.5		53.5		53.5

		54		54		54		54		54



h5,70

h6,19

h6,69

h7,20

h7,76

distanza dalla battigia (m)

portata (mc/s m)

pendenza 0.058 emersa - 0.071 sommersa

609.03

697.48

782.7

875.21

979.95

570.2

651.01

730.69

836.13

928.54

538.74

610.39

694.98

781.63

880.61

495.5

579.02

654.6

747.85

845.63

462.4

535.5

615.66

694.79

800.37

443.06

510.85

579.6

661.45

761.73

422.73

488.63

557.83

634.73

719.95

392.02

460.61

530.62

607.48

695.48

370.13

438.57

508.55

583.33

670.77

353

416.12

477.53

555.74

638.49

335.46

394.35

456.72

528.27

613.16

321.96

379.79

435.3

503.94

590.19

311.87

366.61

419.5

489.85

563.51

300.82

352.1

404.65

470.57

544.82

290.74

342.37

385.77

456.79

524.06

286.64

332.75

380.08

438.41

509.26

279.09

329.88

366.94

428.84

492.02

265.05

325.57

360.78

418.31

480.93

253.51

315.89

358.59

405.38

470.19

237.48

304.85

345.64

410.6

456.02

232.63

292.16

339.42

399.84

449.4

225.05

276.41

325.1

395.51

450.49

216.44

273.34

314.82

378.19

437.91

204.35

256.57

303.47

363.36

421.98

183.73

254.47

291.44

347.28

412.84

182.16

241.98

280.07

336.56

395.59

191.13

218.8

275.46

330.86

381.61

210.77

208.29

261.56

319.2

368.62

209.66

202.08

234.46

311.2

361.41

196.59

239.5

224.53

297.75

341.17

194.26

238

214.35

268.73

331.37

197.93

231.47

243.85

252.36

324.52

207.24

237.87

259.98

244.49

305.99

165.92

236.91

272.63

259.69

274.29

133.92

215.63

285.36

293.62

270.35

94.09

219.27

276.03

306.46

255.76

65.18

189.59

287.9

297.58

284.36

33.69

147.21

254.92

287.77

307.77

14.99

110.93

246.42

316.34

315.1

0

81.43

212.79

319.64

309.25

44.54

177.88

262.82

314.17

30.96

152.95

295.98

321.83

25.24

145.3

287.41

314.88

17.91

116.28

263.09

305.22

0

100.06

233.5

340.72

79.2

215.39

320.68

72.02

202.74

316.66

49.1

188.44

289.64

43.54

161.96

312.82

26.9

132.98

297.58

18

126.07

287.45

0

107.86

263.41

86.28

237.84

65.68

211.89

47.77

203.85

49.64

178.86

32.16

157.64

19.43

133.76

0

120.93

101.78

80.36

64.33

45.69

43.79

33.4

16.73

0



beach2

		1		1		1		1		1

		2		2		2		2		2

		3		3		3		3		3

		4		4		4		4		4

		5		5		5		5		5

		6		6		6		6		6

		7		7		7		7		7

		8		8		8		8		8

		9		9		9		9		9

		10		10		10		10		10

		11		11		11		11		11

		12		12		12		12		12

		13		13		13		13		13

		14		14		14		14		14

		15		15		15		15		15

		16		16		16		16		16

		17		17		17		17		17

		18		18		18		18		18

		19		19		19		19		19

		20		20		20		20		20

		21		21		21		21		21

		22		22		22		22		22

		23		23		23		23		23

		24		24		24		24		24

		25		25		25		25		25

		26		26		26		26		26

		27		27		27		27		27



h5.70

h6.19

h6.69

h7.20

h7.76

distanza dalla battigia (m)

portata (mc/s m)

pendenza spiaggia 0.20 emersa - 0.098 immersa

944.78

1078.89

1227.76

1385.81

1546.34

849.21

976.54

1112.71

1266.23

1435.71

758.98

880.01

1013.51

1164.91

1312.54

686.71

801.4

924.64

1071.04

1209.29

613.58

733.42

836.84

976.6

1126.92

567.56

676.53

776.2

898.99

1041.16

506.42

613.91

714.58

842.88

975.46

492.39

564.12

651.81

760.01

893.92

446.17

532.42

606.32

702.72

832.66

404.28

495.73

577.3

681.28

778.65

358.2

449.08

537.9

638.79

740.18

316.27

421.14

479.31

594.23

707.13

284.69

390

452.08

531.26

647.33

262.59

354.56

406.52

512.58

607.27

254.81

300.56

357.41

450.6

566.15

239.9

272.76

317.57

417.07

514.96

158.56

260.52

297.96

351.21

465.87

148.32

235.53

319.44

310.66

414.48

25.56

129.43

294.65

298.03

389.02

0

96.28

187

316.67

331.2

0

202.05

262.7

355.38

48.78

152.72

416.02

0

113.03

287.71

23.54

151.47

0

123.78

16.91

0



beach1

		21		21		21		21		21

		22		22		22		22		22

		23		23		23		23		23

		24		24		24		24		24

		25		25		25		25		25

		26		26		26		26		26

		27		27		27		27		27

		28		28		28		28		28

		29		29		29		29		29

		30		30		30		30		30

		31		31		31		31		31

		32		32		32		32		32

		33		33		33		33		33

		34		34		34		34		34

		35		35		35		35		35

		36		36		36		36		36

		37		37		37		37		37

		38		38		38		38		38

		39		39		39		39		39

		40		40		40		40		40

		41		41		41		41		41

		41.5		41.5		41.5		41.5		41.5

		42		42		42		42		42

		42.5		42.5		42.5		42.5		42.5

		43		43		43		43		43

		43.5		43.5		43.5		43.5		43.5

		44		44		44		44		44

		44.5		44.5		44.5		44.5		44.5

		45		45		45		45		45

		45.5		45.5		45.5		45.5		45.5

		46		46		46		46		46

		46.5		46.5		46.5		46.5		46.5

		47		47		47		47		47

		47.5		47.5		47.5		47.5		47.5

		48		48		48		48		48

		48.5		48.5		48.5		48.5		48.5

		49		49		49		49		49

		49.5		49.5		49.5		49.5		49.5

		50		50		50		50		50

		50.5		50.5		50.5		50.5		50.5

		51		51		51		51		51

		51.5		51.5		51.5		51.5		51.5

		52		52		52		52		52

		52.5		52.5		52.5		52.5		52.5

		53		53		53		53		53

		53.5		53.5		53.5		53.5		53.5

		54		54		54		54		54

		54.5		54.5		54.5		54.5		54.5

		55		55		55		55		55

		55.5		55.5		55.5		55.5		55.5

		56		56		56		56		56

		56.5		56.5		56.5		56.5		56.5

		57		57		57		57		57

		57.5		57.5		57.5		57.5		57.5

		58		58		58		58		58

		58.5		58.5		58.5		58.5		58.5

		59		59		59		59		59

		59.5		59.5		59.5		59.5		59.5

		60		60		60		60		60

		60.5		60.5		60.5		60.5		60.5

		61		61		61		61		61

		61.5		61.5		61.5		61.5		61.5

		62		62		62		62		62

		62.5		62.5		62.5		62.5		62.5

		63		63		63		63		63

		63.5		63.5		63.5		63.5		63.5

		64		64		64		64		64

		64.5		64.5		64.5		64.5		64.5

		65		65		65		65		65

		65.5		65.5		65.5		65.5		65.5

		66		66		66		66		66

		66.5		66.5		66.5		66.5		66.5

		67		67		67		67		67

		67.5		67.5		67.5		67.5		67.5

		68		68		68		68		68

		68.5		68.5		68.5		68.5		68.5

		69		69		69		69		69

		69.5		69.5		69.5		69.5		69.5

		70		70		70		70		70

		70.5		70.5		70.5		70.5		70.5

		71		71		71		71		71

		71.5		71.5		71.5		71.5		71.5

		72		72		72		72		72

		72.5		72.5		72.5		72.5		72.5

		73		73		73		73		73

		73.5		73.5		73.5		73.5		73.5

		74		74		74		74		74

		74.5		74.5		74.5		74.5		74.5

		75		75		75		75		75

		75.5		75.5		75.5		75.5		75.5

		76		76		76		76		76



h5.70

h6.19

h6.69

h7.20

h7.76

distanza dalla battigia (m)

portata (mc/s m)

pendenza spiaggia 0.040 emersa - 0.087 sommersa

297.97

353.07

403.59

474.37

546.7

292.32

349.81

397.85

460.5

536.2

283.7

340.03

386.41

450.47

520.33

277.56

331.4

381.27

442.72

510

265.83

324.21

372.62

437.57

499.09

259.09

318.07

357.82

426.84

487.11

257.54

304.97

350.71

416.83

483.22

250.62

297.63

348.16

397.08

476.04

245.59

291.86

332.37

394.64

459.97

234.35

291.82

326.72

399.84

449.94

223.24

288.62

317.57

377.51

440.59

212.76

279.71

318.08

371.46

440.61

203.92

271.82

316.81

352.83

424.69

200.03

250.29

305.13

358.95

413.79

202.51

245.28

301.44

353.48

400.97

206.22

235.31

287.89

350.45

391.68

200.32

233.97

271.08

342.36

394.59

206.47

232.2

263.69

332.23

390.86

195.39

234.46

253.19

317.22

384.69

217.99

239.12

246.14

296.02

372.36

229.46

242.52

248.18

294

361.72

229.47

238.41

248.67

282.21

354.03

217.73

231.84

248.99

285.88

342.57

214.17

225.7

255.25

280.25

331.75

209.72

235.43

253.08

284.54

329.35

199.81

252.68

248.44

281.09

325.45

206.66

255.87

255.03

276.26

317.17

216.22

268.79

261.64

270.92

308.4

198.83

254.82

256.22

276.56

303.79

183.84

246.05

243.29

289.16

304.35

162.99

239.6

241.59

297.06

303.54

160.44

235.04

259.79

282.74

294.84

146.84

232.13

277.9

283.95

294.38

132.87

230.99

280.28

290.24

296.49

114.93

245.94

307.04

294.22

286.78

110.27

233.44

305.8

286.01

286.71

99.47

224.31

291.92

278.38

296.86

91.68

202.42

285.43

282.21

302.08

82.59

188.62

273.62

308.2

298.72

79.09

178.86

292.53

303.56

297.58

75.15

160.83

287.4

320.67

297.55

81.18

154.78

284.99

341.31

306.49

87.93

142.27

281.89

341.44

296.8

77.59

125.8

271.8

337.32

287.29

60.24

114.31

262.76

328.69

279.68

46.51

107.43

251.74

301.3

281.31

38.41

96.65

235.92

313.81

308

24.34

87.97

218.37

327.54

324.66

20.23

93.79

210.63

319.5

329.92

9.27

85.78

189.18

317.52

343.4

0

99.25

180.88

327.49

355.71

98.54

165.27

303.74

338.73

83.15

152.41

292.91

331.17

70.52

143.35

280.13

337.67

56.98

132.1

273.07

317.11

47.65

122.09

254.11

337.53

33.42

113.71

234.19

342.44

19.63

117.27

213.99

326.73

20.26

104.67

202.79

341.86

0

111.14

190.03

333.5

114.79

187.67

323.17

101.22

162.48

304.97

83.75

156.57

297.78

71.97

146.23

275.34

58.27

135.81

259.79

49.21

127.65

247.53

38.32

134.91

239.04

22

113.2

219.83

20.99

140.63

201.33

0

121.44

191.36

112.28

180

109.39

158.59

88.96

151.12

80.23

141.65

62.16

130.17

42.96

129.07

35.94

144.98

26.47

117.67

20.88

130.19

0

152.08

136.23

115.98

96.47

88.55

76.68

63.89

50.84

40.04

26.4

18.09

0



T-dis b2

		5		5		5		5		5

		10		10		10		10		10

		20		20		20		20		20

		50		50		50		50		50

		100		100		100		100		100



Van der Meer

flow 20 l/s

flow 50 l/s

flow 100 l/s

flow 200 l/s

Return time  (years)

Run up length  (meters)

Run up length  Vs  Return time
Beach slope : over SWL 20% - under SWL 9.8%

31.52

19.5

18.8

18.5

16.5

34.26

20.8

20.5

19.8

18.5

37.01

22.8

22

21.5

19.8

39.84

24.3

23.8

23

21.5

42.94

26

25.5

25.3

23.5



T-dis b1

		5		5		5		5		5

		10		10		10		10		10

		20		20		20		20		20

		50		50		50		50		50

		100		100		100		100		100



Van der Meer

flow 20 l/s

flow 50 l/s

flow 100 l/s

flow 200 l/s

Return time (years)

Run up length (meters)

Beach slope: over SWL 4% - under SWL  8.7%

65.67

55

53.5

49

45

71.36

60

58.5

53.7

49.5

77.1

65

63.5

61.5

55.3

83

70

68.3

66.8

60

89.44

75.5

74

71.8

65



T-dis b0

		5		5		5		5		5

		10		10		10		10		10

		20		20		20		20		20

		50		50		50		50		50

		100		100		100		100		100



Van der Meer

flow 20 l/s

flow 50 l/s

flow 100 l/s

flow 200 l/s

Return time (years)

Run up length (meters)

Run up length  Vs  Return time
Beach slope : over SWL 5.8% - under SWL 7.1%

52.76

38.7

37.8

36

33.5

57.34

42.3

40.8

39.8

36.5

61.94

46

44.5

43

40.5

66.68

49.5

47.8

46.8

44.2

71.86

53.5

51.3

50.5

48.3



calcoli

		beach 0		0.058 emersa				0.071 sommersa

		Distanza		H=5,70				H=6,19				H=6,69				H=7,20				H=7,76								Distanza dalla		H=5,70				H=6,19				H=6,69				H=7,20				H=7,76						van der meer beach 0						grafici dell'andamento allagamento portata

				Q m3/s		Q l/s		Q m3/s		Q l/s		Q m3/s		Q l/s		Q m3/s		Q l/s		Q m3/s		Q l/s						linea di batigia		Q m3/s		Q l/s		Q m3/s		Q l/s		Q m3/s		Q l/s		Q m3/s		Q l/s		Q m3/s		Q l/s				Tr		distanza

		1		0.60903		609.03		0.69748		697.48		0.7827		782.7		0.87521		875.21		0.97995		979.95		39.1		0.01038		10.38		-		-		-		-		-		-		-		-		0.97995		979.95				5		52.76				portata		tempo ritorno		distanza		altezza				portata		tempo ritorno		distanza		altezza				portata		tempo ritorno		distanza		altezza

		2		0.5702		570.2		0.65101		651.01		0.73069		730.69		0.83613		836.13		0.92854		928.54		39.2		0.00792		7.92		-		-		-		-		-		-		-		-		0.92854		928.54				10		57.34				10		5		39.1		5.2				10		5				5.2				10		5				5.2

		3		0.53874		538.74		0.61039		610.39		0.69498		694.98		0.78163		781.63		0.88061		880.61		39.3		0.00792		7.92		-		-		-		-		-		-		-		-		0.88061		880.61				20		61.94						10		42.7		6.19						10				6.19						10				6.19

		4		0.4955		495.5		0.57902		579.02		0.6546		654.6		0.74785		747.85		0.84563		845.63		39.4		0		0		-		-		-		-		-		-		-		-		0.84563		845.63				50		66.68				beach		20		46.7		6.69				beach		20				6.69				beach		20				6.69

		5		0.4624		462.4		0.5355		535.5		0.61566		615.66		0.69479		694.79		0.80037		800.37		42.6						0.01872		18.72		-		-		-		-		-		-		0.80037		800.37				100		71.86				0		50		49.7		7.2				1		50				7.2				2		50				7.2

		6		0.44306		443.06		0.51085		510.85		0.5796		579.6		0.66145		661.45		0.76173		761.73		42.7						0		0		-		-		-		-		-		-		0.76173		761.73												100		53.7		7.76						100				7.76						100				7.76

		7		0.42273		422.73		0.48863		488.63		0.55783		557.83		0.63473		634.73		0.71995		719.95		46.1										0.01449		14.49		-		-		-		-		0.71995		719.95				van der meer beach 1

		8		0.39202		392.02		0.46061		460.61		0.53062		530.62		0.60748		607.48		0.69548		695.48		46.2										0.01449		14.49		-		-		-		-								Tr		distanza				portata		tempo ritorno		distanza		altezza				portata		tempo ritorno		distanza		altezza				portata		tempo ritorno		distanza		altezza

		9		0.37013		370.13		0.43857		438.57		0.50855		508.55		0.58333		583.33		0.67077		670.77		46.3										0		0		-		-		-		-								5		65.67				20		5		38.7		5.2				20		5		55		5.2				20		5		19.5		5.2

		10		0.353		353		0.41612		416.12		0.47753		477.53		0.55574		555.74		0.63849		638.49		49.6														0.01943		19.43		-		-								10		71.36						10		42.3		6.19						10		60		6.19						10		20.8		6.19

		11		0.33546		335.46		0.39435		394.35		0.45672		456.72		0.52827		528.27		0.61316		613.16		49.7														0.01192		11.92		-		-								20		77.1				beach		20		46		6.69				beach		20		65		6.69				beach		20		22.8		6.69

		12		0.32196		321.96		0.37979		379.79		0.4353		435.3		0.50394		503.94		0.59019		590.19		49.8														0		0		-		-								50		83				0		50		49.5		7.2				1		50		70		7.2				2		50		24.3		7.2

		13		0.31187		311.87		0.36661		366.61		0.4195		419.5		0.48985		489.85		0.56351		563.51		51																						0.08036						100		89.44						100		53.5		7.76						100		75.5		7.76						100		26		7.76

		14		0.30082		300.82		0.3521		352.1		0.40465		404.65		0.47057		470.57		0.54482		544.82		51.5																						0.06433

		15		0.29074		290.74		0.34237		342.37		0.38577		385.77		0.45679		456.79		0.52406		524.06		52.5																						0.04379						van der meer beach 2						portata		tempo ritorno		distanza		altezza				portata		tempo ritorno		distanza		altezza				portata		tempo ritorno		distanza		altezza

		16		0.28664		286.64		0.33275		332.75		0.38008		380.08		0.43841		438.41		0.50926		509.26		53.1																						0.02241						Tr		distanza				50		5		37.8		5.2				50		5		53.5		5.2				50		5		18.8		5.2

		17		0.27909		279.09		0.32988		329.88		0.36694		366.94		0.42884		428.84		0.49202		492.02		53.2																						0.02241						5		31.52						10		40.8		6.19						10		58.5		6.19						10		20.5		6.19

		18		0.26505		265.05		0.32557		325.57		0.36078		360.78		0.41831		418.31		0.48093		480.93		53.3																						0.0178						10		34.26				beach		20		44.5		6.69				beach		20		63.5		6.69				beach		20		22		6.69

		19		0.25351		253.51		0.31589		315.89		0.35859		358.59		0.40538		405.38		0.47019		470.19		53.4																						0.0178						20		37.01				0		50		47.8		7.2				1		50		68.3		7.2				2		50		23.8		7.2

		20		0.23748		237.48		0.30485		304.85		0.34564		345.64		0.4106		410.6		0.45602		456.02		53.5																						0.01673						50		39.84						100		51.3		7.76						100		74		7.76						100		25.5		7.76

		21		0.23263		232.63		0.29216		292.16		0.33942		339.42		0.39984		399.84		0.4494		449.4		53.6																						0.01673						100		42.94

		22		0.22505		225.05		0.27641		276.41		0.3251		325.1		0.39551		395.51		0.45049		450.49		53.7																						0												portata		tempo ritorno		distanza		altezza				portata		tempo ritorno		distanza		altezza				portata		tempo ritorno		distanza		altezza

		23		0.21644		216.44		0.27334		273.34		0.31482		314.82		0.37819		378.19		0.43791		437.91																																				100		5		36		5.2				100		5		49		5.2				100		5		18.5		5.2

		24		0.20435		204.35		0.25657		256.57		0.30347		303.47		0.36336		363.36		0.42198		421.98																																						10		39.8		6.19						10		53.7		6.19						10		19.8		6.19

		25		0.18373		183.73		0.25447		254.47		0.29144		291.44		0.34728		347.28		0.41284		412.84																																				beach		20		43		6.69				beach		20		61.5		6.69				beach		20		21.5		6.69

		26		0.18216		182.16		0.24198		241.98		0.28007		280.07		0.33656		336.56		0.39559		395.59																																				0		50		46.8		7.2				1		50		66.8		7.2				2		50		23		7.2

		27		0.19113		191.13		0.2188		218.8		0.27546		275.46		0.33086		330.86		0.38161		381.61																																						100		50.5		7.76						100		71.8		7.76						100		25.3		7.76

		28		0.21077		210.77		0.20829		208.29		0.26156		261.56		0.3192		319.2		0.36862		368.62

		29		0.20966		209.66		0.20208		202.08		0.23446		234.46		0.3112		311.2		0.36141		361.41																																				portata		tempo ritorno		distanza		altezza				portata		tempo ritorno		distanza		altezza				portata		tempo ritorno		distanza		altezza

		30		0.19659		196.59		0.2395		239.5		0.22453		224.53		0.29775		297.75		0.34117		341.17																																				200		5		33.5		5.2				200		5		45		5.2				200		5		16.5		5.2

		31		0.19426		194.26		0.238		238		0.21435		214.35		0.26873		268.73		0.33137		331.37																																						10		36.5		6.19						10		49.5		6.19						10		18.5		6.19

		32		0.19793		197.93		0.23147		231.47		0.24385		243.85		0.25236		252.36		0.32452		324.52																																				beach		20		40.5		6.69				beach		20		55.3		6.69				beach		20		19.8		6.69

		33		0.20724		207.24		0.23787		237.87		0.25998		259.98		0.24449		244.49		0.30599		305.99																																				0		50		44.2		7.2				1		50		60		7.2				2		50		21.5		7.2

		34		0.16592		165.92		0.23691		236.91		0.27263		272.63		0.25969		259.69		0.27429		274.29																																						100		48.3		7.76						100		65		7.76						100		23.5		7.76

		35		0.13392		133.92		0.21563		215.63		0.28536		285.36		0.29362		293.62		0.27035		270.35

		36		0.09409		94.09		0.21927		219.27		0.27603		276.03		0.30646		306.46		0.25576		255.76

		37		0.06518		65.18		0.18959		189.59		0.2879		287.9		0.29758		297.58		0.28436		284.36

		38		0.03369		33.69		0.14721		147.21		0.25492		254.92		0.28777		287.77		0.30777		307.77

		39		0.01499		14.99		0.11093		110.93		0.24642		246.42		0.31634		316.34		0.3151		315.1

		40		0		0		0.08143		81.43		0.21279		212.79		0.31964		319.64		0.30925		309.25

		41						0.04454		44.54		0.17788		177.88		0.26282		262.82		0.31417		314.17

		41.5						0.03096		30.96		0.15295		152.95		0.29598		295.98		0.32183		321.83

		42						0.02524		25.24		0.1453		145.3		0.28741		287.41		0.31488		314.88

		42.5						0.01791		17.91		0.11628		116.28		0.26309		263.09		0.30522		305.22

		43						0		0		0.10006		100.06		0.2335		233.5		0.34072		340.72

		43.5										0.0792		79.2		0.21539		215.39		0.32068		320.68

		44										0.07202		72.02		0.20274		202.74		0.31666		316.66

		44.5										0.0491		49.1		0.18844		188.44		0.28964		289.64

		45										0.04354		43.54		0.16196		161.96		0.31282		312.82

		45.5										0.0269		26.9		0.13298		132.98		0.29758		297.58

		46										0.018		18		0.12607		126.07		0.28745		287.45

		46.5										0		0		0.10786		107.86		0.26341		263.41

		47														0.08628		86.28		0.23784		237.84

		47.5														0.06568		65.68		0.21189		211.89

		48														0.04777		47.77		0.20385		203.85

		48.5														0.04964		49.64		0.17886		178.86

		49														0.03216		32.16		0.15764		157.64

		49.5														0.01943		19.43		0.13376		133.76

		50														0		0		0.12093		120.93

		50.5																		0.10178		101.78

		51																		0.08036		80.36

		51.5																		0.06433		64.33

		52																		0.04569		45.69

		52.5																		0.04379		43.79

		53																		0.0334		33.4

		53.5																		0.01673		16.73

		54																		0		0

		beach 1		0.040 emersa				0.087 sommersa

		Distanza		H=5,70				H=6,19				H=6,69				H=7,20				H=7,76

				Q m3/s		Q l/s		Q m3/s		Q l/s		Q m3/s		Q l/s		Q m3/s		Q l/s		Q m3/s		Q l/s

		1				0				0				0				0				0

		2				0				0				0				0				0

		3				0				0				0				0				0

		4				0				0				0				0				0

		5				0				0				0				0				0

		6				0				0				0				0				0

		7				0				0				0				0				0

		8				0				0				0				0				0

		9				0				0				0				0				0

		10				0				0				0				0				0

		11				0				0				0				0				0

		12				0				0				0				0				0

		13				0				0				0				0				0

		14				0				0				0				0				0

		15				0				0				0				0				0

		16				0				0				0				0				0

		17				0				0				0				0				0

		18				0				0				0				0				0

		19				0				0				0				0				0

		20				0				0				0				0				0

		21		0.29797		297.97		0.35307		353.07		0.40359		403.59		0.47437		474.37		0.5467		546.7

		22		0.29232		292.32		0.34981		349.81		0.39785		397.85		0.4605		460.5		0.5362		536.2

		23		0.2837		283.7		0.34003		340.03		0.38641		386.41		0.45047		450.47		0.52033		520.33

		24		0.27756		277.56		0.3314		331.4		0.38127		381.27		0.44272		442.72		0.51		510

		25		0.26583		265.83		0.32421		324.21		0.37262		372.62		0.43757		437.57		0.49909		499.09

		26		0.25909		259.09		0.31807		318.07		0.35782		357.82		0.42684		426.84		0.48711		487.11

		27		0.25754		257.54		0.30497		304.97		0.35071		350.71		0.41683		416.83		0.48322		483.22

		28		0.25062		250.62		0.29763		297.63		0.34816		348.16		0.39708		397.08		0.47604		476.04

		29		0.24559		245.59		0.29186		291.86		0.33237		332.37		0.39464		394.64		0.45997		459.97

		30		0.23435		234.35		0.29182		291.82		0.32672		326.72		0.39984		399.84		0.44994		449.94

		31		0.22324		223.24		0.28862		288.62		0.31757		317.57		0.37751		377.51		0.44059		440.59

		32		0.21276		212.76		0.27971		279.71		0.31808		318.08		0.37146		371.46		0.44061		440.61

		33		0.20392		203.92		0.27182		271.82		0.31681		316.81		0.35283		352.83		0.42469		424.69

		34		0.20003		200.03		0.25029		250.29		0.30513		305.13		0.35895		358.95		0.41379		413.79

		35		0.20251		202.51		0.24528		245.28		0.30144		301.44		0.35348		353.48		0.40097		400.97

		36		0.20622		206.22		0.23531		235.31		0.28789		287.89		0.35045		350.45		0.39168		391.68

		37		0.20032		200.32		0.23397		233.97		0.27108		271.08		0.34236		342.36		0.39459		394.59

		38		0.20647		206.47		0.2322		232.2		0.26369		263.69		0.33223		332.23		0.39086		390.86

		39		0.19539		195.39		0.23446		234.46		0.25319		253.19		0.31722		317.22		0.38469		384.69

		40		0.21799		217.99		0.23912		239.12		0.24614		246.14		0.29602		296.02		0.37236		372.36

		41		0.22946		229.46		0.24252		242.52		0.24818		248.18		0.294		294		0.36172		361.72

		41.5		0.22947		229.47		0.23841		238.41		0.24867		248.67		0.28221		282.21		0.35403		354.03

		42		0.21773		217.73		0.23184		231.84		0.24899		248.99		0.28588		285.88		0.34257		342.57

		42.5		0.21417		214.17		0.2257		225.7		0.25525		255.25		0.28025		280.25		0.33175		331.75

		43		0.20972		209.72		0.23543		235.43		0.25308		253.08		0.28454		284.54		0.32935		329.35

		43.5		0.19981		199.81		0.25268		252.68		0.24844		248.44		0.28109		281.09		0.32545		325.45

		44		0.20666		206.66		0.25587		255.87		0.25503		255.03		0.27626		276.26		0.31717		317.17

		44.5		0.21622		216.22		0.26879		268.79		0.26164		261.64		0.27092		270.92		0.3084		308.4

		45		0.19883		198.83		0.25482		254.82		0.25622		256.22		0.27656		276.56		0.30379		303.79

		45.5		0.18384		183.84		0.24605		246.05		0.24329		243.29		0.28916		289.16		0.30435		304.35

		46		0.16299		162.99		0.2396		239.6		0.24159		241.59		0.29706		297.06		0.30354		303.54

		46.5		0.16044		160.44		0.23504		235.04		0.25979		259.79		0.28274		282.74		0.29484		294.84

		47		0.14684		146.84		0.23213		232.13		0.2779		277.9		0.28395		283.95		0.29438		294.38

		47.5		0.13287		132.87		0.23099		230.99		0.28028		280.28		0.29024		290.24		0.29649		296.49

		48		0.11493		114.93		0.24594		245.94		0.30704		307.04		0.29422		294.22		0.28678		286.78

		48.5		0.11027		110.27		0.23344		233.44		0.3058		305.8		0.28601		286.01		0.28671		286.71

		49		0.09947		99.47		0.22431		224.31		0.29192		291.92		0.27838		278.38		0.29686		296.86

		49.5		0.09168		91.68		0.20242		202.42		0.28543		285.43		0.28221		282.21		0.30208		302.08

		50		0.08259		82.59		0.18862		188.62		0.27362		273.62		0.3082		308.2		0.29872		298.72

		50.5		0.07909		79.09		0.17886		178.86		0.29253		292.53		0.30356		303.56		0.29758		297.58

		51		0.07515		75.15		0.16083		160.83		0.2874		287.4		0.32067		320.67		0.29755		297.55

		51.5		0.08118		81.18		0.15478		154.78		0.28499		284.99		0.34131		341.31		0.30649		306.49

		52		0.08793		87.93		0.14227		142.27		0.28189		281.89		0.34144		341.44		0.2968		296.8

		52.5		0.07759		77.59		0.1258		125.8		0.2718		271.8		0.33732		337.32		0.28729		287.29

		53		0.06024		60.24		0.11431		114.31		0.26276		262.76		0.32869		328.69		0.27968		279.68

		53.5		0.04651		46.51		0.10743		107.43		0.25174		251.74		0.3013		301.3		0.28131		281.31

		54		0.03841		38.41		0.09665		96.65		0.23592		235.92		0.31381		313.81		0.308		308

		54.5		0.02434		24.34		0.08797		87.97		0.21837		218.37		0.32754		327.54		0.32466		324.66

		55		0.02023		20.23		0.09379		93.79		0.21063		210.63		0.3195		319.5		0.32992		329.92

		55.5		0.00927		9.27		0.08578		85.78		0.18918		189.18		0.31752		317.52		0.3434		343.4

		56		0		0		0.09925		99.25		0.18088		180.88		0.32749		327.49		0.35571		355.71

		56.5						0.09854		98.54		0.16527		165.27		0.30374		303.74		0.33873		338.73

		57						0.08315		83.15		0.15241		152.41		0.29291		292.91		0.33117		331.17

		57.5						0.07052		70.52		0.14335		143.35		0.28013		280.13		0.33767		337.67

		58						0.05698		56.98		0.1321		132.1		0.27307		273.07		0.31711		317.11

		58.5						0.04765		47.65		0.12209		122.09		0.25411		254.11		0.33753		337.53

		59						0.03342		33.42		0.11371		113.71		0.23419		234.19		0.34244		342.44

		59.5						0.01963		19.63		0.11727		117.27		0.21399		213.99		0.32673		326.73

		60						0.02026		20.26		0.10467		104.67		0.20279		202.79		0.34186		341.86

		60.5						0		0		0.11114		111.14		0.19003		190.03		0.3335		333.5

		61										0.11479		114.79		0.18767		187.67		0.32317		323.17

		61.5										0.10122		101.22		0.16248		162.48		0.30497		304.97

		62										0.08375		83.75		0.15657		156.57		0.29778		297.78

		62.5										0.07197		71.97		0.14623		146.23		0.27534		275.34

		63										0.05827		58.27		0.13581		135.81		0.25979		259.79

		63.5										0.04921		49.21		0.12765		127.65		0.24753		247.53

		64										0.03832		38.32		0.13491		134.91		0.23904		239.04

		64.5										0.022		22		0.1132		113.2		0.21983		219.83

		65										0.02099		20.99		0.14063		140.63		0.20133		201.33

		65.5										0		0		0.12144		121.44		0.19136		191.36

		66														0.11228		112.28		0.18		180

		66.5														0.10939		109.39		0.15859		158.59

		67														0.08896		88.96		0.15112		151.12

		67.5														0.08023		80.23		0.14165		141.65

		68														0.06216		62.16		0.13017		130.17

		68.5														0.04296		42.96		0.12907		129.07

		69														0.03594		35.94		0.14498		144.98

		69.5														0.02647		26.47		0.11767		117.67

		70														0.02088		20.88		0.13019		130.19

		70.5														0		0		0.15208		152.08

		71																		0.13623		136.23

		71.5																		0.11598		115.98

		72																		0.09647		96.47

		72.5																		0.08855		88.55

		73																		0.07668		76.68

		73.5																		0.06389		63.89

		74																		0.05084		50.84

		74.5																		0.04004		40.04

		75																		0.0264		26.4

		75.5																		0.01809		18.09

		76																		0		0

		beach 2		0.2 emersa				0.098 sommersa

		Distanza		H=5,70				H=6,19				H=6,69				H=7,20				H=7,76

				Q m3/s		Q l/s		Q m3/s		Q l/s		Q m3/s		Q l/s		Q m3/s		Q l/s		Q m3/s		Q l/s

		1		0.94478		944.78		1.07889		1078.89		1.22776		1227.76		1.38581		1385.81		1.54634		1546.34

		2		0.84921		849.21		0.97654		976.54		1.11271		1112.71		1.26623		1266.23		1.43571		1435.71

		3		0.75898		758.98		0.88001		880.01		1.01351		1013.51		1.16491		1164.91		1.31254		1312.54

		4		0.68671		686.71		0.8014		801.4		0.92464		924.64		1.07104		1071.04		1.20929		1209.29

		5		0.61358		613.58		0.73342		733.42		0.83684		836.84		0.9766		976.6		1.12692		1126.92

		6		0.56756		567.56		0.67653		676.53		0.7762		776.2		0.89899		898.99		1.04116		1041.16

		7		0.50642		506.42		0.61391		613.91		0.71458		714.58		0.84288		842.88		0.97546		975.46

		8		0.49239		492.39		0.56412		564.12		0.65181		651.81		0.76001		760.01		0.89392		893.92

		9		0.44617		446.17		0.53242		532.42		0.60632		606.32		0.70272		702.72		0.83266		832.66

		10		0.40428		404.28		0.49573		495.73		0.5773		577.3		0.68128		681.28		0.77865		778.65

		11		0.3582		358.2		0.44908		449.08		0.5379		537.9		0.63879		638.79		0.74018		740.18

		12		0.31627		316.27		0.42114		421.14		0.47931		479.31		0.59423		594.23		0.70713		707.13

		13		0.28469		284.69		0.39		390		0.45208		452.08		0.53126		531.26		0.64733		647.33

		14		0.26259		262.59		0.35456		354.56		0.40652		406.52		0.51258		512.58		0.60727		607.27

		15		0.25481		254.81		0.30056		300.56		0.35741		357.41		0.4506		450.6		0.56615		566.15

		16		0.2399		239.9		0.27276		272.76		0.31757		317.57		0.41707		417.07		0.51496		514.96

		17		0.15856		158.56		0.26052		260.52		0.29796		297.96		0.35121		351.21		0.46587		465.87

		18		0.14832		148.32		0.23553		235.53		0.31944		319.44		0.31066		310.66		0.41448		414.48

		19		0.02556		25.56		0.12943		129.43		0.29465		294.65		0.29803		298.03		0.38902		389.02

		20		0		0		0.09628		96.28		0.187		187		0.31667		316.67		0.3312		331.2

		21				0				0		0.20205		202.05		0.2627		262.7		0.35538		355.38

		22				0				0		0.04878		48.78		0.15272		152.72		0.41602		416.02

		23				0				0				0		0.11303		113.03		0.28771		287.71

		24				0				0				0		0.02354		23.54		0.15147		151.47

		25				0				0				0		0		0		0.12378		123.78

		26				0				0				0				0		0.01691		16.91

		27				0				0				0				0		0		0
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		24		24		24		24		24

		25		25		25		25		25

		26		26		26		26		26

		27		27		27		27		27

		28		28		28		28		28

		29		29		29		29		29

		30		30		30		30		30

		31		31		31		31		31

		32		32		32		32		32

		33		33		33		33		33

		34		34		34		34		34

		35		35		35		35		35

		36		36		36		36		36

		37		37		37		37		37

		38		38		38		38		38

		39		39		39		39		39

		40		40		40		40		40

		41		41		41		41		41

		41.5		41.5		41.5		41.5		41.5

		42		42		42		42		42

		42.5		42.5		42.5		42.5		42.5

		43		43		43		43		43

		43.5		43.5		43.5		43.5		43.5

		44		44		44		44		44

		44.5		44.5		44.5		44.5		44.5

		45		45		45		45		45

		45.5		45.5		45.5		45.5		45.5

		46		46		46		46		46

		46.5		46.5		46.5		46.5		46.5

		47		47		47		47		47

		47.5		47.5		47.5		47.5		47.5

		48		48		48		48		48

		48.5		48.5		48.5		48.5		48.5

		49		49		49		49		49

		49.5		49.5		49.5		49.5		49.5

		50		50		50		50		50

		50.5		50.5		50.5		50.5		50.5

		51		51		51		51		51

		51.5		51.5		51.5		51.5		51.5

		52		52		52		52		52

		52.5		52.5		52.5		52.5		52.5

		53		53		53		53		53

		53.5		53.5		53.5		53.5		53.5

		54		54		54		54		54



h5,70

h6,19

h6,69

h7,20

h7,76

distanza dalla battigia (m)

portata (mc/s m)

pendenza 0.058 emersa - 0.071 sommersa

609.03

697.48

782.7

875.21

979.95

570.2

651.01

730.69

836.13

928.54

538.74

610.39

694.98

781.63

880.61

495.5

579.02

654.6

747.85

845.63

462.4

535.5

615.66

694.79

800.37

443.06

510.85

579.6

661.45

761.73

422.73

488.63

557.83

634.73

719.95

392.02

460.61

530.62

607.48

695.48

370.13

438.57

508.55

583.33

670.77

353

416.12

477.53

555.74

638.49

335.46

394.35

456.72

528.27

613.16

321.96

379.79

435.3

503.94

590.19

311.87

366.61

419.5

489.85

563.51

300.82

352.1

404.65

470.57

544.82

290.74

342.37

385.77

456.79

524.06

286.64

332.75

380.08

438.41

509.26

279.09

329.88

366.94

428.84

492.02

265.05

325.57

360.78

418.31

480.93

253.51

315.89

358.59

405.38

470.19

237.48

304.85

345.64

410.6

456.02

232.63

292.16

339.42

399.84

449.4

225.05

276.41

325.1

395.51

450.49

216.44

273.34

314.82

378.19

437.91

204.35

256.57

303.47

363.36

421.98

183.73

254.47

291.44

347.28

412.84

182.16

241.98

280.07

336.56

395.59

191.13

218.8

275.46

330.86

381.61

210.77

208.29

261.56

319.2

368.62

209.66

202.08

234.46

311.2

361.41

196.59

239.5

224.53

297.75

341.17

194.26

238

214.35

268.73

331.37

197.93

231.47

243.85

252.36

324.52

207.24

237.87

259.98

244.49

305.99

165.92

236.91

272.63

259.69

274.29

133.92

215.63

285.36

293.62

270.35

94.09

219.27

276.03

306.46

255.76

65.18

189.59

287.9

297.58

284.36

33.69

147.21

254.92

287.77

307.77

14.99

110.93

246.42

316.34

315.1

0

81.43

212.79

319.64

309.25

44.54

177.88

262.82

314.17

30.96

152.95

295.98

321.83

25.24

145.3

287.41

314.88

17.91

116.28

263.09

305.22

0

100.06

233.5

340.72

79.2

215.39

320.68

72.02

202.74

316.66

49.1

188.44

289.64

43.54

161.96

312.82

26.9

132.98

297.58

18

126.07

287.45

0

107.86

263.41

86.28

237.84

65.68

211.89

47.77

203.85

49.64

178.86

32.16

157.64

19.43

133.76

0

120.93

101.78

80.36

64.33

45.69

43.79

33.4

16.73

0



beach2

		1		1		1		1		1

		2		2		2		2		2

		3		3		3		3		3

		4		4		4		4		4

		5		5		5		5		5

		6		6		6		6		6

		7		7		7		7		7

		8		8		8		8		8

		9		9		9		9		9

		10		10		10		10		10

		11		11		11		11		11

		12		12		12		12		12

		13		13		13		13		13

		14		14		14		14		14

		15		15		15		15		15

		16		16		16		16		16

		17		17		17		17		17

		18		18		18		18		18

		19		19		19		19		19

		20		20		20		20		20

		21		21		21		21		21

		22		22		22		22		22

		23		23		23		23		23

		24		24		24		24		24

		25		25		25		25		25

		26		26		26		26		26

		27		27		27		27		27



h5.70

h6.19

h6.69

h7.20

h7.76

distanza dalla battigia (m)

portata (mc/s m)

pendenza spiaggia 0.20 emersa - 0.098 immersa

944.78

1078.89

1227.76

1385.81

1546.34

849.21

976.54

1112.71

1266.23

1435.71

758.98

880.01

1013.51

1164.91

1312.54

686.71

801.4

924.64

1071.04

1209.29

613.58

733.42

836.84

976.6

1126.92

567.56

676.53

776.2

898.99

1041.16

506.42

613.91

714.58

842.88

975.46

492.39

564.12

651.81

760.01

893.92

446.17

532.42

606.32

702.72

832.66

404.28

495.73

577.3

681.28

778.65

358.2

449.08

537.9

638.79

740.18

316.27

421.14

479.31

594.23

707.13

284.69

390

452.08

531.26

647.33

262.59

354.56

406.52

512.58

607.27

254.81

300.56

357.41

450.6

566.15

239.9

272.76

317.57

417.07

514.96

158.56

260.52

297.96

351.21

465.87

148.32

235.53

319.44

310.66

414.48

25.56

129.43

294.65

298.03

389.02

0

96.28

187

316.67

331.2

0

202.05

262.7

355.38

48.78

152.72

416.02

0

113.03

287.71

23.54

151.47

0

123.78

16.91

0



beach1

		21		21		21		21		21

		22		22		22		22		22

		23		23		23		23		23

		24		24		24		24		24

		25		25		25		25		25

		26		26		26		26		26

		27		27		27		27		27

		28		28		28		28		28

		29		29		29		29		29

		30		30		30		30		30

		31		31		31		31		31

		32		32		32		32		32

		33		33		33		33		33

		34		34		34		34		34

		35		35		35		35		35

		36		36		36		36		36

		37		37		37		37		37

		38		38		38		38		38

		39		39		39		39		39

		40		40		40		40		40

		41		41		41		41		41

		41.5		41.5		41.5		41.5		41.5

		42		42		42		42		42

		42.5		42.5		42.5		42.5		42.5

		43		43		43		43		43

		43.5		43.5		43.5		43.5		43.5

		44		44		44		44		44

		44.5		44.5		44.5		44.5		44.5

		45		45		45		45		45

		45.5		45.5		45.5		45.5		45.5

		46		46		46		46		46

		46.5		46.5		46.5		46.5		46.5

		47		47		47		47		47

		47.5		47.5		47.5		47.5		47.5

		48		48		48		48		48

		48.5		48.5		48.5		48.5		48.5

		49		49		49		49		49

		49.5		49.5		49.5		49.5		49.5

		50		50		50		50		50

		50.5		50.5		50.5		50.5		50.5

		51		51		51		51		51

		51.5		51.5		51.5		51.5		51.5

		52		52		52		52		52

		52.5		52.5		52.5		52.5		52.5

		53		53		53		53		53

		53.5		53.5		53.5		53.5		53.5

		54		54		54		54		54

		54.5		54.5		54.5		54.5		54.5

		55		55		55		55		55

		55.5		55.5		55.5		55.5		55.5

		56		56		56		56		56

		56.5		56.5		56.5		56.5		56.5

		57		57		57		57		57

		57.5		57.5		57.5		57.5		57.5

		58		58		58		58		58

		58.5		58.5		58.5		58.5		58.5

		59		59		59		59		59

		59.5		59.5		59.5		59.5		59.5

		60		60		60		60		60

		60.5		60.5		60.5		60.5		60.5

		61		61		61		61		61

		61.5		61.5		61.5		61.5		61.5

		62		62		62		62		62

		62.5		62.5		62.5		62.5		62.5

		63		63		63		63		63

		63.5		63.5		63.5		63.5		63.5

		64		64		64		64		64

		64.5		64.5		64.5		64.5		64.5

		65		65		65		65		65

		65.5		65.5		65.5		65.5		65.5

		66		66		66		66		66

		66.5		66.5		66.5		66.5		66.5

		67		67		67		67		67

		67.5		67.5		67.5		67.5		67.5

		68		68		68		68		68

		68.5		68.5		68.5		68.5		68.5

		69		69		69		69		69

		69.5		69.5		69.5		69.5		69.5

		70		70		70		70		70

		70.5		70.5		70.5		70.5		70.5

		71		71		71		71		71

		71.5		71.5		71.5		71.5		71.5

		72		72		72		72		72

		72.5		72.5		72.5		72.5		72.5

		73		73		73		73		73

		73.5		73.5		73.5		73.5		73.5

		74		74		74		74		74

		74.5		74.5		74.5		74.5		74.5

		75		75		75		75		75

		75.5		75.5		75.5		75.5		75.5

		76		76		76		76		76



h5.70

h6.19

h6.69

h7.20

h7.76

distanza dalla battigia (m)

portata (mc/s m)

pendenza spiaggia 0.040 emersa - 0.087 sommersa

297.97

353.07

403.59

474.37

546.7

292.32

349.81

397.85

460.5

536.2

283.7

340.03

386.41

450.47

520.33

277.56

331.4

381.27

442.72

510

265.83

324.21

372.62

437.57

499.09

259.09

318.07

357.82

426.84

487.11

257.54

304.97

350.71

416.83

483.22

250.62

297.63

348.16

397.08

476.04

245.59

291.86

332.37

394.64

459.97

234.35

291.82

326.72

399.84

449.94

223.24

288.62

317.57

377.51

440.59

212.76

279.71

318.08

371.46

440.61

203.92

271.82

316.81

352.83

424.69

200.03

250.29

305.13

358.95

413.79

202.51

245.28

301.44

353.48

400.97

206.22

235.31

287.89

350.45

391.68

200.32

233.97

271.08

342.36

394.59

206.47

232.2

263.69

332.23

390.86

195.39

234.46

253.19

317.22

384.69

217.99

239.12

246.14

296.02

372.36

229.46

242.52

248.18

294

361.72

229.47

238.41

248.67

282.21

354.03

217.73

231.84

248.99

285.88

342.57

214.17

225.7

255.25

280.25

331.75

209.72

235.43

253.08

284.54

329.35

199.81

252.68

248.44

281.09

325.45

206.66

255.87

255.03

276.26

317.17

216.22

268.79

261.64

270.92

308.4

198.83

254.82

256.22

276.56

303.79

183.84

246.05

243.29

289.16

304.35

162.99

239.6

241.59

297.06

303.54

160.44

235.04

259.79

282.74

294.84

146.84

232.13

277.9

283.95

294.38

132.87

230.99

280.28

290.24

296.49

114.93

245.94

307.04

294.22

286.78

110.27

233.44

305.8

286.01

286.71

99.47

224.31

291.92

278.38

296.86

91.68

202.42

285.43

282.21

302.08

82.59

188.62

273.62

308.2

298.72

79.09

178.86

292.53

303.56

297.58

75.15

160.83

287.4

320.67

297.55

81.18

154.78

284.99

341.31

306.49

87.93

142.27

281.89

341.44

296.8

77.59

125.8

271.8

337.32

287.29

60.24

114.31

262.76

328.69

279.68

46.51

107.43

251.74

301.3

281.31

38.41

96.65

235.92

313.81

308

24.34

87.97

218.37

327.54

324.66

20.23

93.79

210.63

319.5

329.92

9.27

85.78

189.18

317.52

343.4

0

99.25

180.88

327.49

355.71

98.54

165.27

303.74

338.73

83.15

152.41

292.91

331.17

70.52

143.35

280.13

337.67

56.98

132.1

273.07

317.11

47.65

122.09

254.11

337.53

33.42

113.71

234.19

342.44

19.63

117.27

213.99

326.73

20.26

104.67

202.79

341.86

0

111.14

190.03

333.5

114.79

187.67

323.17

101.22

162.48

304.97

83.75

156.57

297.78

71.97

146.23

275.34

58.27

135.81

259.79

49.21

127.65

247.53

38.32

134.91

239.04

22

113.2

219.83

20.99

140.63

201.33

0

121.44

191.36

112.28

180

109.39

158.59

88.96

151.12

80.23

141.65

62.16

130.17

42.96

129.07

35.94

144.98

26.47

117.67

20.88

130.19

0

152.08

136.23

115.98

96.47

88.55

76.68

63.89

50.84

40.04

26.4

18.09

0



T-dis b2

		5		5		5		5		5

		10		10		10		10		10

		20		20		20		20		20

		50		50		50		50		50

		100		100		100		100		100



Van der Meer

flow 20 l/s

flow 50 l/s

flow 100 l/s

flow 200 l/s

Return time  (years)

Run up length  (meters)

Beach slope : over SWL 20% - under SWL 9.8%

31.52

19.5

18.8

18.5

16.5

34.26

20.8

20.5

19.8

18.5

37.01

22.8

22

21.5

19.8

39.84

24.3

23.8

23

21.5

42.94

26

25.5

25.3

23.5



T-dis b1

		5		5		5		5		5

		10		10		10		10		10

		20		20		20		20		20

		50		50		50		50		50

		100		100		100		100		100



Van der Meer

flow 20 l/s

flow 50 l/s

flow 100 l/s

flow 200 l/s

Return time - (years)

Run up length - (meters)

Run up length  Vs  Return time 
Beach slope: over SWL 4% - under SWL  8.7%

65.67

55

53.5

49

45

71.36

60

58.5

53.7

49.5

77.1

65

63.5

61.5

55.3

83

70

68.3

66.8

60

89.44

75.5

74

71.8

65



T-dis b0

		5		5		5		5		5

		10		10		10		10		10

		20		20		20		20		20

		50		50		50		50		50

		100		100		100		100		100



Van der Meer

flow 20 l/s

flow 50 l/s

flow 100 l/s

flow 200 l/s

Return time (years)

Run up length (meters)

Run up length  Vs  Return time
Beach slope : over SWL 5.8% - under SWL 7.1%

52.76

38.7

37.8

36

33.5

57.34

42.3

40.8

39.8

36.5

61.94

46

44.5

43

40.5

66.68

49.5

47.8

46.8

44.2

71.86

53.5

51.3

50.5

48.3



calcoli

		beach 0		0.058 emersa				0.071 sommersa

		Distanza		H=5,70				H=6,19				H=6,69				H=7,20				H=7,76								Distanza dalla		H=5,70				H=6,19				H=6,69				H=7,20				H=7,76						van der meer beach 0						grafici dell'andamento allagamento portata

				Q m3/s		Q l/s		Q m3/s		Q l/s		Q m3/s		Q l/s		Q m3/s		Q l/s		Q m3/s		Q l/s						linea di batigia		Q m3/s		Q l/s		Q m3/s		Q l/s		Q m3/s		Q l/s		Q m3/s		Q l/s		Q m3/s		Q l/s				Tr		distanza

		1		0.60903		609.03		0.69748		697.48		0.7827		782.7		0.87521		875.21		0.97995		979.95		39.1		0.01038		10.38		-		-		-		-		-		-		-		-		0.97995		979.95				5		52.76				portata		tempo ritorno		distanza		altezza				portata		tempo ritorno		distanza		altezza				portata		tempo ritorno		distanza		altezza

		2		0.5702		570.2		0.65101		651.01		0.73069		730.69		0.83613		836.13		0.92854		928.54		39.2		0.00792		7.92		-		-		-		-		-		-		-		-		0.92854		928.54				10		57.34				10		5		39.1		5.2				10		5				5.2				10		5				5.2

		3		0.53874		538.74		0.61039		610.39		0.69498		694.98		0.78163		781.63		0.88061		880.61		39.3		0.00792		7.92		-		-		-		-		-		-		-		-		0.88061		880.61				20		61.94						10		42.7		6.19						10				6.19						10				6.19

		4		0.4955		495.5		0.57902		579.02		0.6546		654.6		0.74785		747.85		0.84563		845.63		39.4		0		0		-		-		-		-		-		-		-		-		0.84563		845.63				50		66.68				beach		20		46.7		6.69				beach		20				6.69				beach		20				6.69

		5		0.4624		462.4		0.5355		535.5		0.61566		615.66		0.69479		694.79		0.80037		800.37		42.6						0.01872		18.72		-		-		-		-		-		-		0.80037		800.37				100		71.86				0		50		49.7		7.2				1		50				7.2				2		50				7.2

		6		0.44306		443.06		0.51085		510.85		0.5796		579.6		0.66145		661.45		0.76173		761.73		42.7						0		0		-		-		-		-		-		-		0.76173		761.73												100		53.7		7.76						100				7.76						100				7.76

		7		0.42273		422.73		0.48863		488.63		0.55783		557.83		0.63473		634.73		0.71995		719.95		46.1										0.01449		14.49		-		-		-		-		0.71995		719.95				van der meer beach 1

		8		0.39202		392.02		0.46061		460.61		0.53062		530.62		0.60748		607.48		0.69548		695.48		46.2										0.01449		14.49		-		-		-		-								Tr		distanza				portata		tempo ritorno		distanza		altezza				portata		tempo ritorno		distanza		altezza				portata		tempo ritorno		distanza		altezza

		9		0.37013		370.13		0.43857		438.57		0.50855		508.55		0.58333		583.33		0.67077		670.77		46.3										0		0		-		-		-		-								5		65.67				20		5		38.7		5.2				20		5		55		5.2				20		5		19.5		5.2

		10		0.353		353		0.41612		416.12		0.47753		477.53		0.55574		555.74		0.63849		638.49		49.6														0.01943		19.43		-		-								10		71.36						10		42.3		6.19						10		60		6.19						10		20.8		6.19

		11		0.33546		335.46		0.39435		394.35		0.45672		456.72		0.52827		528.27		0.61316		613.16		49.7														0.01192		11.92		-		-								20		77.1				beach		20		46		6.69				beach		20		65		6.69				beach		20		22.8		6.69

		12		0.32196		321.96		0.37979		379.79		0.4353		435.3		0.50394		503.94		0.59019		590.19		49.8														0		0		-		-								50		83				0		50		49.5		7.2				1		50		70		7.2				2		50		24.3		7.2

		13		0.31187		311.87		0.36661		366.61		0.4195		419.5		0.48985		489.85		0.56351		563.51		51																						0.08036						100		89.44						100		53.5		7.76						100		75.5		7.76						100		26		7.76

		14		0.30082		300.82		0.3521		352.1		0.40465		404.65		0.47057		470.57		0.54482		544.82		51.5																						0.06433

		15		0.29074		290.74		0.34237		342.37		0.38577		385.77		0.45679		456.79		0.52406		524.06		52.5																						0.04379						van der meer beach 2						portata		tempo ritorno		distanza		altezza				portata		tempo ritorno		distanza		altezza				portata		tempo ritorno		distanza		altezza

		16		0.28664		286.64		0.33275		332.75		0.38008		380.08		0.43841		438.41		0.50926		509.26		53.1																						0.02241						Tr		distanza				50		5		37.8		5.2				50		5		53.5		5.2				50		5		18.8		5.2

		17		0.27909		279.09		0.32988		329.88		0.36694		366.94		0.42884		428.84		0.49202		492.02		53.2																						0.02241						5		31.52						10		40.8		6.19						10		58.5		6.19						10		20.5		6.19

		18		0.26505		265.05		0.32557		325.57		0.36078		360.78		0.41831		418.31		0.48093		480.93		53.3																						0.0178						10		34.26				beach		20		44.5		6.69				beach		20		63.5		6.69				beach		20		22		6.69

		19		0.25351		253.51		0.31589		315.89		0.35859		358.59		0.40538		405.38		0.47019		470.19		53.4																						0.0178						20		37.01				0		50		47.8		7.2				1		50		68.3		7.2				2		50		23.8		7.2

		20		0.23748		237.48		0.30485		304.85		0.34564		345.64		0.4106		410.6		0.45602		456.02		53.5																						0.01673						50		39.84						100		51.3		7.76						100		74		7.76						100		25.5		7.76

		21		0.23263		232.63		0.29216		292.16		0.33942		339.42		0.39984		399.84		0.4494		449.4		53.6																						0.01673						100		42.94

		22		0.22505		225.05		0.27641		276.41		0.3251		325.1		0.39551		395.51		0.45049		450.49		53.7																						0												portata		tempo ritorno		distanza		altezza				portata		tempo ritorno		distanza		altezza				portata		tempo ritorno		distanza		altezza

		23		0.21644		216.44		0.27334		273.34		0.31482		314.82		0.37819		378.19		0.43791		437.91																																				100		5		36		5.2				100		5		49		5.2				100		5		18.5		5.2

		24		0.20435		204.35		0.25657		256.57		0.30347		303.47		0.36336		363.36		0.42198		421.98																																						10		39.8		6.19						10		53.7		6.19						10		19.8		6.19

		25		0.18373		183.73		0.25447		254.47		0.29144		291.44		0.34728		347.28		0.41284		412.84																																				beach		20		43		6.69				beach		20		61.5		6.69				beach		20		21.5		6.69

		26		0.18216		182.16		0.24198		241.98		0.28007		280.07		0.33656		336.56		0.39559		395.59																																				0		50		46.8		7.2				1		50		66.8		7.2				2		50		23		7.2

		27		0.19113		191.13		0.2188		218.8		0.27546		275.46		0.33086		330.86		0.38161		381.61																																						100		50.5		7.76						100		71.8		7.76						100		25.3		7.76

		28		0.21077		210.77		0.20829		208.29		0.26156		261.56		0.3192		319.2		0.36862		368.62

		29		0.20966		209.66		0.20208		202.08		0.23446		234.46		0.3112		311.2		0.36141		361.41																																				portata		tempo ritorno		distanza		altezza				portata		tempo ritorno		distanza		altezza				portata		tempo ritorno		distanza		altezza

		30		0.19659		196.59		0.2395		239.5		0.22453		224.53		0.29775		297.75		0.34117		341.17																																				200		5		33.5		5.2				200		5		45		5.2				200		5		16.5		5.2

		31		0.19426		194.26		0.238		238		0.21435		214.35		0.26873		268.73		0.33137		331.37																																						10		36.5		6.19						10		49.5		6.19						10		18.5		6.19

		32		0.19793		197.93		0.23147		231.47		0.24385		243.85		0.25236		252.36		0.32452		324.52																																				beach		20		40.5		6.69				beach		20		55.3		6.69				beach		20		19.8		6.69

		33		0.20724		207.24		0.23787		237.87		0.25998		259.98		0.24449		244.49		0.30599		305.99																																				0		50		44.2		7.2				1		50		60		7.2				2		50		21.5		7.2

		34		0.16592		165.92		0.23691		236.91		0.27263		272.63		0.25969		259.69		0.27429		274.29																																						100		48.3		7.76						100		65		7.76						100		23.5		7.76

		35		0.13392		133.92		0.21563		215.63		0.28536		285.36		0.29362		293.62		0.27035		270.35

		36		0.09409		94.09		0.21927		219.27		0.27603		276.03		0.30646		306.46		0.25576		255.76

		37		0.06518		65.18		0.18959		189.59		0.2879		287.9		0.29758		297.58		0.28436		284.36

		38		0.03369		33.69		0.14721		147.21		0.25492		254.92		0.28777		287.77		0.30777		307.77

		39		0.01499		14.99		0.11093		110.93		0.24642		246.42		0.31634		316.34		0.3151		315.1

		40		0		0		0.08143		81.43		0.21279		212.79		0.31964		319.64		0.30925		309.25

		41						0.04454		44.54		0.17788		177.88		0.26282		262.82		0.31417		314.17

		41.5						0.03096		30.96		0.15295		152.95		0.29598		295.98		0.32183		321.83

		42						0.02524		25.24		0.1453		145.3		0.28741		287.41		0.31488		314.88

		42.5						0.01791		17.91		0.11628		116.28		0.26309		263.09		0.30522		305.22

		43						0		0		0.10006		100.06		0.2335		233.5		0.34072		340.72

		43.5										0.0792		79.2		0.21539		215.39		0.32068		320.68

		44										0.07202		72.02		0.20274		202.74		0.31666		316.66

		44.5										0.0491		49.1		0.18844		188.44		0.28964		289.64

		45										0.04354		43.54		0.16196		161.96		0.31282		312.82

		45.5										0.0269		26.9		0.13298		132.98		0.29758		297.58

		46										0.018		18		0.12607		126.07		0.28745		287.45

		46.5										0		0		0.10786		107.86		0.26341		263.41

		47														0.08628		86.28		0.23784		237.84

		47.5														0.06568		65.68		0.21189		211.89

		48														0.04777		47.77		0.20385		203.85

		48.5														0.04964		49.64		0.17886		178.86

		49														0.03216		32.16		0.15764		157.64

		49.5														0.01943		19.43		0.13376		133.76

		50														0		0		0.12093		120.93

		50.5																		0.10178		101.78

		51																		0.08036		80.36

		51.5																		0.06433		64.33

		52																		0.04569		45.69

		52.5																		0.04379		43.79

		53																		0.0334		33.4

		53.5																		0.01673		16.73

		54																		0		0

		beach 1		0.040 emersa				0.087 sommersa

		Distanza		H=5,70				H=6,19				H=6,69				H=7,20				H=7,76

				Q m3/s		Q l/s		Q m3/s		Q l/s		Q m3/s		Q l/s		Q m3/s		Q l/s		Q m3/s		Q l/s

		1				0				0				0				0				0

		2				0				0				0				0				0

		3				0				0				0				0				0

		4				0				0				0				0				0

		5				0				0				0				0				0

		6				0				0				0				0				0

		7				0				0				0				0				0

		8				0				0				0				0				0

		9				0				0				0				0				0

		10				0				0				0				0				0

		11				0				0				0				0				0

		12				0				0				0				0				0

		13				0				0				0				0				0

		14				0				0				0				0				0

		15				0				0				0				0				0

		16				0				0				0				0				0

		17				0				0				0				0				0

		18				0				0				0				0				0

		19				0				0				0				0				0

		20				0				0				0				0				0

		21		0.29797		297.97		0.35307		353.07		0.40359		403.59		0.47437		474.37		0.5467		546.7

		22		0.29232		292.32		0.34981		349.81		0.39785		397.85		0.4605		460.5		0.5362		536.2

		23		0.2837		283.7		0.34003		340.03		0.38641		386.41		0.45047		450.47		0.52033		520.33

		24		0.27756		277.56		0.3314		331.4		0.38127		381.27		0.44272		442.72		0.51		510

		25		0.26583		265.83		0.32421		324.21		0.37262		372.62		0.43757		437.57		0.49909		499.09

		26		0.25909		259.09		0.31807		318.07		0.35782		357.82		0.42684		426.84		0.48711		487.11

		27		0.25754		257.54		0.30497		304.97		0.35071		350.71		0.41683		416.83		0.48322		483.22

		28		0.25062		250.62		0.29763		297.63		0.34816		348.16		0.39708		397.08		0.47604		476.04

		29		0.24559		245.59		0.29186		291.86		0.33237		332.37		0.39464		394.64		0.45997		459.97

		30		0.23435		234.35		0.29182		291.82		0.32672		326.72		0.39984		399.84		0.44994		449.94

		31		0.22324		223.24		0.28862		288.62		0.31757		317.57		0.37751		377.51		0.44059		440.59

		32		0.21276		212.76		0.27971		279.71		0.31808		318.08		0.37146		371.46		0.44061		440.61

		33		0.20392		203.92		0.27182		271.82		0.31681		316.81		0.35283		352.83		0.42469		424.69

		34		0.20003		200.03		0.25029		250.29		0.30513		305.13		0.35895		358.95		0.41379		413.79

		35		0.20251		202.51		0.24528		245.28		0.30144		301.44		0.35348		353.48		0.40097		400.97

		36		0.20622		206.22		0.23531		235.31		0.28789		287.89		0.35045		350.45		0.39168		391.68

		37		0.20032		200.32		0.23397		233.97		0.27108		271.08		0.34236		342.36		0.39459		394.59

		38		0.20647		206.47		0.2322		232.2		0.26369		263.69		0.33223		332.23		0.39086		390.86

		39		0.19539		195.39		0.23446		234.46		0.25319		253.19		0.31722		317.22		0.38469		384.69

		40		0.21799		217.99		0.23912		239.12		0.24614		246.14		0.29602		296.02		0.37236		372.36

		41		0.22946		229.46		0.24252		242.52		0.24818		248.18		0.294		294		0.36172		361.72

		41.5		0.22947		229.47		0.23841		238.41		0.24867		248.67		0.28221		282.21		0.35403		354.03

		42		0.21773		217.73		0.23184		231.84		0.24899		248.99		0.28588		285.88		0.34257		342.57

		42.5		0.21417		214.17		0.2257		225.7		0.25525		255.25		0.28025		280.25		0.33175		331.75

		43		0.20972		209.72		0.23543		235.43		0.25308		253.08		0.28454		284.54		0.32935		329.35

		43.5		0.19981		199.81		0.25268		252.68		0.24844		248.44		0.28109		281.09		0.32545		325.45

		44		0.20666		206.66		0.25587		255.87		0.25503		255.03		0.27626		276.26		0.31717		317.17

		44.5		0.21622		216.22		0.26879		268.79		0.26164		261.64		0.27092		270.92		0.3084		308.4

		45		0.19883		198.83		0.25482		254.82		0.25622		256.22		0.27656		276.56		0.30379		303.79

		45.5		0.18384		183.84		0.24605		246.05		0.24329		243.29		0.28916		289.16		0.30435		304.35

		46		0.16299		162.99		0.2396		239.6		0.24159		241.59		0.29706		297.06		0.30354		303.54

		46.5		0.16044		160.44		0.23504		235.04		0.25979		259.79		0.28274		282.74		0.29484		294.84

		47		0.14684		146.84		0.23213		232.13		0.2779		277.9		0.28395		283.95		0.29438		294.38

		47.5		0.13287		132.87		0.23099		230.99		0.28028		280.28		0.29024		290.24		0.29649		296.49

		48		0.11493		114.93		0.24594		245.94		0.30704		307.04		0.29422		294.22		0.28678		286.78

		48.5		0.11027		110.27		0.23344		233.44		0.3058		305.8		0.28601		286.01		0.28671		286.71

		49		0.09947		99.47		0.22431		224.31		0.29192		291.92		0.27838		278.38		0.29686		296.86

		49.5		0.09168		91.68		0.20242		202.42		0.28543		285.43		0.28221		282.21		0.30208		302.08

		50		0.08259		82.59		0.18862		188.62		0.27362		273.62		0.3082		308.2		0.29872		298.72

		50.5		0.07909		79.09		0.17886		178.86		0.29253		292.53		0.30356		303.56		0.29758		297.58

		51		0.07515		75.15		0.16083		160.83		0.2874		287.4		0.32067		320.67		0.29755		297.55

		51.5		0.08118		81.18		0.15478		154.78		0.28499		284.99		0.34131		341.31		0.30649		306.49

		52		0.08793		87.93		0.14227		142.27		0.28189		281.89		0.34144		341.44		0.2968		296.8

		52.5		0.07759		77.59		0.1258		125.8		0.2718		271.8		0.33732		337.32		0.28729		287.29

		53		0.06024		60.24		0.11431		114.31		0.26276		262.76		0.32869		328.69		0.27968		279.68

		53.5		0.04651		46.51		0.10743		107.43		0.25174		251.74		0.3013		301.3		0.28131		281.31

		54		0.03841		38.41		0.09665		96.65		0.23592		235.92		0.31381		313.81		0.308		308

		54.5		0.02434		24.34		0.08797		87.97		0.21837		218.37		0.32754		327.54		0.32466		324.66

		55		0.02023		20.23		0.09379		93.79		0.21063		210.63		0.3195		319.5		0.32992		329.92

		55.5		0.00927		9.27		0.08578		85.78		0.18918		189.18		0.31752		317.52		0.3434		343.4

		56		0		0		0.09925		99.25		0.18088		180.88		0.32749		327.49		0.35571		355.71

		56.5						0.09854		98.54		0.16527		165.27		0.30374		303.74		0.33873		338.73

		57						0.08315		83.15		0.15241		152.41		0.29291		292.91		0.33117		331.17

		57.5						0.07052		70.52		0.14335		143.35		0.28013		280.13		0.33767		337.67

		58						0.05698		56.98		0.1321		132.1		0.27307		273.07		0.31711		317.11

		58.5						0.04765		47.65		0.12209		122.09		0.25411		254.11		0.33753		337.53

		59						0.03342		33.42		0.11371		113.71		0.23419		234.19		0.34244		342.44

		59.5						0.01963		19.63		0.11727		117.27		0.21399		213.99		0.32673		326.73

		60						0.02026		20.26		0.10467		104.67		0.20279		202.79		0.34186		341.86

		60.5						0		0		0.11114		111.14		0.19003		190.03		0.3335		333.5

		61										0.11479		114.79		0.18767		187.67		0.32317		323.17

		61.5										0.10122		101.22		0.16248		162.48		0.30497		304.97

		62										0.08375		83.75		0.15657		156.57		0.29778		297.78

		62.5										0.07197		71.97		0.14623		146.23		0.27534		275.34

		63										0.05827		58.27		0.13581		135.81		0.25979		259.79

		63.5										0.04921		49.21		0.12765		127.65		0.24753		247.53

		64										0.03832		38.32		0.13491		134.91		0.23904		239.04

		64.5										0.022		22		0.1132		113.2		0.21983		219.83

		65										0.02099		20.99		0.14063		140.63		0.20133		201.33

		65.5										0		0		0.12144		121.44		0.19136		191.36

		66														0.11228		112.28		0.18		180

		66.5														0.10939		109.39		0.15859		158.59

		67														0.08896		88.96		0.15112		151.12

		67.5														0.08023		80.23		0.14165		141.65

		68														0.06216		62.16		0.13017		130.17

		68.5														0.04296		42.96		0.12907		129.07

		69														0.03594		35.94		0.14498		144.98

		69.5														0.02647		26.47		0.11767		117.67

		70														0.02088		20.88		0.13019		130.19

		70.5														0		0		0.15208		152.08

		71																		0.13623		136.23

		71.5																		0.11598		115.98

		72																		0.09647		96.47

		72.5																		0.08855		88.55

		73																		0.07668		76.68

		73.5																		0.06389		63.89

		74																		0.05084		50.84

		74.5																		0.04004		40.04

		75																		0.0264		26.4

		75.5																		0.01809		18.09

		76																		0		0

		beach 2		0.2 emersa				0.098 sommersa

		Distanza		H=5,70				H=6,19				H=6,69				H=7,20				H=7,76

				Q m3/s		Q l/s		Q m3/s		Q l/s		Q m3/s		Q l/s		Q m3/s		Q l/s		Q m3/s		Q l/s

		1		0.94478		944.78		1.07889		1078.89		1.22776		1227.76		1.38581		1385.81		1.54634		1546.34

		2		0.84921		849.21		0.97654		976.54		1.11271		1112.71		1.26623		1266.23		1.43571		1435.71

		3		0.75898		758.98		0.88001		880.01		1.01351		1013.51		1.16491		1164.91		1.31254		1312.54

		4		0.68671		686.71		0.8014		801.4		0.92464		924.64		1.07104		1071.04		1.20929		1209.29

		5		0.61358		613.58		0.73342		733.42		0.83684		836.84		0.9766		976.6		1.12692		1126.92

		6		0.56756		567.56		0.67653		676.53		0.7762		776.2		0.89899		898.99		1.04116		1041.16

		7		0.50642		506.42		0.61391		613.91		0.71458		714.58		0.84288		842.88		0.97546		975.46

		8		0.49239		492.39		0.56412		564.12		0.65181		651.81		0.76001		760.01		0.89392		893.92

		9		0.44617		446.17		0.53242		532.42		0.60632		606.32		0.70272		702.72		0.83266		832.66

		10		0.40428		404.28		0.49573		495.73		0.5773		577.3		0.68128		681.28		0.77865		778.65

		11		0.3582		358.2		0.44908		449.08		0.5379		537.9		0.63879		638.79		0.74018		740.18

		12		0.31627		316.27		0.42114		421.14		0.47931		479.31		0.59423		594.23		0.70713		707.13

		13		0.28469		284.69		0.39		390		0.45208		452.08		0.53126		531.26		0.64733		647.33

		14		0.26259		262.59		0.35456		354.56		0.40652		406.52		0.51258		512.58		0.60727		607.27

		15		0.25481		254.81		0.30056		300.56		0.35741		357.41		0.4506		450.6		0.56615		566.15

		16		0.2399		239.9		0.27276		272.76		0.31757		317.57		0.41707		417.07		0.51496		514.96

		17		0.15856		158.56		0.26052		260.52		0.29796		297.96		0.35121		351.21		0.46587		465.87

		18		0.14832		148.32		0.23553		235.53		0.31944		319.44		0.31066		310.66		0.41448		414.48

		19		0.02556		25.56		0.12943		129.43		0.29465		294.65		0.29803		298.03		0.38902		389.02

		20		0		0		0.09628		96.28		0.187		187		0.31667		316.67		0.3312		331.2

		21				0				0		0.20205		202.05		0.2627		262.7		0.35538		355.38

		22				0				0		0.04878		48.78		0.15272		152.72		0.41602		416.02

		23				0				0				0		0.11303		113.03		0.28771		287.71

		24				0				0				0		0.02354		23.54		0.15147		151.47

		25				0				0				0		0		0		0.12378		123.78

		26				0				0				0				0		0.01691		16.91

		27				0				0				0				0		0		0
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Van der Meer

portata 20 l/s

portata 50 l/s

portata 100 l/s

portata 200 l/s

altezza d'onda - (m)

distanza allagamento m

andamento altezza d'onda - distanza allagamento
beach = 0.20 emersa 0.098 sommersa

31.52

19.5

18.8

18.5

16.5

34.26

20.8

20.5

19.8

18.5

37.01

22.8

22

21.5

19.8

39.84

24.3
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23
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26
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H-dis b1
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Van der Meer

flow 20 l/s

flow 50 l/s

flow 100 l/s

flow 200 l/s

Wave heights - (meters)

Run up length - (meters)

Run up length Vs Wave heights
Beach slope : over SWL 4%  - under SWL 8.7%

65.67

55

53.5

49

45

71.36

60

58.5

53.7

49.5

77.1

65

63.5

61.5

55.3

83

70

68.3

66.8

60

89.44

75.5

74

71.8

65



H-dis b0

		5.2		5.2		5.2		5.2		5.2

		6.19		6.19		6.19		6.19		6.19

		6.69		6.69		6.69		6.69		6.69

		7.2		7.2		7.2		7.2		7.2

		7.76		7.76		7.76		7.76		7.76



Van der Meer

portata 20 l/s

portata 50 l/s

portata 100 l/s

portata 200 l/s

altezza d'onda - m

distanza m

andamento altezza d'onda - distanza allagamento
beach = 0.058 emersa  0.071 sommersa

52.76

38.7

37.8

36

33.5

57.34

42.3

40.8

39.8

36.5

61.94

46

44.5

43

40.5

66.68

49.5

47.8

46.8

44.2

71.86

53.5

51.3

50.5

48.3



beach

		1		1		1		1		1

		2		2		2		2		2

		3		3		3		3		3

		4		4		4		4		4

		5		5		5		5		5

		6		6		6		6		6

		7		7		7		7		7

		8		8		8		8		8

		9		9		9		9		9

		10		10		10		10		10

		11		11		11		11		11

		12		12		12		12		12

		13		13		13		13		13

		14		14		14		14		14

		15		15		15		15		15

		16		16		16		16		16

		17		17		17		17		17

		18		18		18		18		18

		19		19		19		19		19

		20		20		20		20		20

		21		21		21		21		21

		22		22		22		22		22

		23		23		23		23		23

		24		24		24		24		24

		25		25		25		25		25

		26		26		26		26		26

		27		27		27		27		27

		28		28		28		28		28

		29		29		29		29		29

		30		30		30		30		30

		31		31		31		31		31

		32		32		32		32		32

		33		33		33		33		33

		34		34		34		34		34

		35		35		35		35		35

		36		36		36		36		36

		37		37		37		37		37

		38		38		38		38		38

		39		39		39		39		39

		40		40		40		40		40

		41		41		41		41		41

		41.5		41.5		41.5		41.5		41.5

		42		42		42		42		42

		42.5		42.5		42.5		42.5		42.5

		43		43		43		43		43

		43.5		43.5		43.5		43.5		43.5

		44		44		44		44		44

		44.5		44.5		44.5		44.5		44.5

		45		45		45		45		45

		45.5		45.5		45.5		45.5		45.5

		46		46		46		46		46

		46.5		46.5		46.5		46.5		46.5

		47		47		47		47		47

		47.5		47.5		47.5		47.5		47.5

		48		48		48		48		48

		48.5		48.5		48.5		48.5		48.5

		49		49		49		49		49

		49.5		49.5		49.5		49.5		49.5

		50		50		50		50		50

		50.5		50.5		50.5		50.5		50.5

		51		51		51		51		51

		51.5		51.5		51.5		51.5		51.5

		52		52		52		52		52

		52.5		52.5		52.5		52.5		52.5

		53		53		53		53		53

		53.5		53.5		53.5		53.5		53.5

		54		54		54		54		54



h5,70

h6,19

h6,69

h7,20

h7,76

distanza dalla battigia (m)

portata (mc/s m)

pendenza 0.058 emersa - 0.071 sommersa

609.03

697.48

782.7

875.21

979.95

570.2

651.01

730.69

836.13

928.54

538.74

610.39

694.98

781.63

880.61

495.5

579.02

654.6

747.85

845.63

462.4

535.5

615.66

694.79

800.37

443.06

510.85

579.6

661.45

761.73

422.73

488.63

557.83

634.73

719.95

392.02

460.61

530.62

607.48

695.48

370.13

438.57

508.55

583.33

670.77

353

416.12

477.53

555.74

638.49

335.46

394.35

456.72

528.27

613.16

321.96

379.79

435.3

503.94

590.19

311.87

366.61

419.5

489.85

563.51

300.82

352.1

404.65

470.57

544.82

290.74

342.37

385.77

456.79

524.06

286.64

332.75

380.08

438.41

509.26

279.09

329.88

366.94

428.84

492.02

265.05

325.57

360.78

418.31

480.93

253.51

315.89

358.59

405.38

470.19

237.48

304.85

345.64

410.6

456.02

232.63

292.16

339.42

399.84

449.4

225.05

276.41

325.1

395.51

450.49

216.44

273.34

314.82

378.19

437.91

204.35

256.57

303.47

363.36

421.98

183.73

254.47

291.44

347.28

412.84

182.16

241.98

280.07

336.56

395.59

191.13

218.8

275.46

330.86

381.61

210.77

208.29

261.56

319.2

368.62

209.66

202.08

234.46

311.2

361.41

196.59

239.5

224.53

297.75

341.17

194.26

238

214.35

268.73

331.37

197.93

231.47

243.85

252.36

324.52

207.24

237.87

259.98

244.49

305.99

165.92

236.91

272.63

259.69

274.29

133.92

215.63

285.36

293.62

270.35

94.09

219.27

276.03

306.46

255.76

65.18

189.59

287.9

297.58

284.36

33.69

147.21

254.92

287.77

307.77

14.99

110.93

246.42

316.34

315.1

0

81.43

212.79

319.64

309.25

44.54

177.88

262.82

314.17

30.96

152.95

295.98

321.83

25.24

145.3

287.41

314.88

17.91

116.28

263.09

305.22

0

100.06

233.5

340.72

79.2

215.39

320.68

72.02

202.74

316.66

49.1

188.44

289.64

43.54

161.96

312.82

26.9

132.98

297.58

18

126.07

287.45

0

107.86

263.41

86.28

237.84

65.68

211.89

47.77

203.85

49.64

178.86

32.16

157.64

19.43

133.76

0

120.93

101.78

80.36

64.33

45.69

43.79

33.4

16.73

0



beach2

		1		1		1		1		1
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		7		7		7		7		7

		8		8		8		8		8
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		10		10		10		10		10

		11		11		11		11		11

		12		12		12		12		12

		13		13		13		13		13

		14		14		14		14		14

		15		15		15		15		15

		16		16		16		16		16

		17		17		17		17		17

		18		18		18		18		18

		19		19		19		19		19

		20		20		20		20		20

		21		21		21		21		21

		22		22		22		22		22

		23		23		23		23		23

		24		24		24		24		24

		25		25		25		25		25

		26		26		26		26		26

		27		27		27		27		27



h5.70

h6.19

h6.69

h7.20

h7.76

distanza dalla battigia (m)

portata (mc/s m)

pendenza spiaggia 0.20 emersa - 0.098 immersa

944.78

1078.89

1227.76

1385.81

1546.34

849.21

976.54

1112.71

1266.23

1435.71

758.98

880.01

1013.51

1164.91

1312.54

686.71

801.4

924.64

1071.04

1209.29

613.58

733.42

836.84

976.6

1126.92

567.56

676.53

776.2

898.99

1041.16

506.42

613.91

714.58

842.88

975.46

492.39

564.12

651.81

760.01

893.92

446.17

532.42

606.32

702.72

832.66

404.28

495.73

577.3

681.28

778.65

358.2

449.08

537.9

638.79

740.18

316.27

421.14

479.31

594.23

707.13

284.69

390

452.08

531.26

647.33

262.59

354.56

406.52

512.58

607.27

254.81

300.56

357.41

450.6

566.15

239.9

272.76

317.57

417.07

514.96

158.56

260.52

297.96

351.21

465.87

148.32

235.53

319.44

310.66

414.48

25.56

129.43

294.65

298.03

389.02

0

96.28

187

316.67

331.2

0

202.05

262.7

355.38

48.78

152.72

416.02

0

113.03

287.71

23.54

151.47

0

123.78

16.91

0



beach1

		21		21		21		21		21

		22		22		22		22		22

		23		23		23		23		23

		24		24		24		24		24

		25		25		25		25		25

		26		26		26		26		26

		27		27		27		27		27

		28		28		28		28		28

		29		29		29		29		29

		30		30		30		30		30

		31		31		31		31		31

		32		32		32		32		32

		33		33		33		33		33

		34		34		34		34		34

		35		35		35		35		35

		36		36		36		36		36

		37		37		37		37		37

		38		38		38		38		38

		39		39		39		39		39

		40		40		40		40		40

		41		41		41		41		41

		41.5		41.5		41.5		41.5		41.5

		42		42		42		42		42

		42.5		42.5		42.5		42.5		42.5

		43		43		43		43		43

		43.5		43.5		43.5		43.5		43.5

		44		44		44		44		44

		44.5		44.5		44.5		44.5		44.5

		45		45		45		45		45

		45.5		45.5		45.5		45.5		45.5

		46		46		46		46		46

		46.5		46.5		46.5		46.5		46.5

		47		47		47		47		47

		47.5		47.5		47.5		47.5		47.5

		48		48		48		48		48

		48.5		48.5		48.5		48.5		48.5

		49		49		49		49		49

		49.5		49.5		49.5		49.5		49.5

		50		50		50		50		50

		50.5		50.5		50.5		50.5		50.5

		51		51		51		51		51

		51.5		51.5		51.5		51.5		51.5

		52		52		52		52		52

		52.5		52.5		52.5		52.5		52.5

		53		53		53		53		53

		53.5		53.5		53.5		53.5		53.5

		54		54		54		54		54

		54.5		54.5		54.5		54.5		54.5

		55		55		55		55		55

		55.5		55.5		55.5		55.5		55.5

		56		56		56		56		56

		56.5		56.5		56.5		56.5		56.5

		57		57		57		57		57

		57.5		57.5		57.5		57.5		57.5

		58		58		58		58		58

		58.5		58.5		58.5		58.5		58.5

		59		59		59		59		59

		59.5		59.5		59.5		59.5		59.5

		60		60		60		60		60

		60.5		60.5		60.5		60.5		60.5

		61		61		61		61		61

		61.5		61.5		61.5		61.5		61.5

		62		62		62		62		62

		62.5		62.5		62.5		62.5		62.5

		63		63		63		63		63

		63.5		63.5		63.5		63.5		63.5

		64		64		64		64		64

		64.5		64.5		64.5		64.5		64.5

		65		65		65		65		65

		65.5		65.5		65.5		65.5		65.5

		66		66		66		66		66

		66.5		66.5		66.5		66.5		66.5

		67		67		67		67		67

		67.5		67.5		67.5		67.5		67.5

		68		68		68		68		68

		68.5		68.5		68.5		68.5		68.5

		69		69		69		69		69

		69.5		69.5		69.5		69.5		69.5

		70		70		70		70		70

		70.5		70.5		70.5		70.5		70.5

		71		71		71		71		71

		71.5		71.5		71.5		71.5		71.5

		72		72		72		72		72

		72.5		72.5		72.5		72.5		72.5

		73		73		73		73		73

		73.5		73.5		73.5		73.5		73.5

		74		74		74		74		74

		74.5		74.5		74.5		74.5		74.5

		75		75		75		75		75

		75.5		75.5		75.5		75.5		75.5

		76		76		76		76		76



h5.70

h6.19

h6.69

h7.20

h7.76

distanza dalla battigia (m)

portata (mc/s m)

pendenza spiaggia 0.040 emersa - 0.087 sommersa

297.97

353.07

403.59

474.37

546.7

292.32

349.81

397.85

460.5

536.2

283.7

340.03

386.41

450.47

520.33

277.56

331.4

381.27

442.72

510

265.83

324.21

372.62

437.57

499.09

259.09

318.07

357.82

426.84

487.11

257.54

304.97

350.71

416.83

483.22

250.62

297.63

348.16

397.08

476.04

245.59

291.86

332.37

394.64

459.97

234.35

291.82

326.72

399.84

449.94

223.24

288.62

317.57

377.51

440.59

212.76

279.71

318.08

371.46

440.61

203.92

271.82

316.81

352.83

424.69

200.03

250.29

305.13

358.95

413.79

202.51

245.28

301.44

353.48

400.97

206.22

235.31

287.89

350.45

391.68

200.32

233.97

271.08

342.36

394.59

206.47

232.2

263.69

332.23

390.86

195.39

234.46

253.19

317.22

384.69

217.99

239.12

246.14

296.02

372.36

229.46

242.52

248.18

294

361.72

229.47

238.41

248.67

282.21

354.03

217.73

231.84

248.99

285.88

342.57

214.17

225.7

255.25

280.25

331.75

209.72

235.43

253.08

284.54

329.35

199.81

252.68

248.44

281.09

325.45

206.66

255.87

255.03

276.26

317.17

216.22

268.79

261.64

270.92

308.4

198.83

254.82

256.22

276.56

303.79

183.84

246.05

243.29

289.16

304.35

162.99

239.6

241.59

297.06

303.54

160.44

235.04

259.79

282.74

294.84

146.84

232.13

277.9

283.95

294.38

132.87

230.99

280.28

290.24

296.49

114.93

245.94

307.04

294.22

286.78

110.27

233.44

305.8

286.01

286.71

99.47

224.31

291.92

278.38

296.86

91.68

202.42

285.43

282.21

302.08

82.59

188.62

273.62

308.2

298.72

79.09

178.86

292.53

303.56

297.58

75.15

160.83

287.4

320.67

297.55

81.18

154.78

284.99

341.31

306.49

87.93

142.27

281.89

341.44

296.8

77.59

125.8

271.8

337.32

287.29

60.24

114.31

262.76

328.69

279.68

46.51

107.43

251.74

301.3

281.31

38.41

96.65

235.92

313.81

308

24.34

87.97

218.37

327.54

324.66

20.23

93.79

210.63

319.5

329.92

9.27

85.78

189.18

317.52

343.4

0

99.25

180.88

327.49

355.71

98.54

165.27

303.74

338.73

83.15

152.41

292.91

331.17

70.52

143.35

280.13

337.67

56.98

132.1

273.07

317.11

47.65

122.09

254.11

337.53

33.42

113.71

234.19

342.44

19.63

117.27

213.99

326.73

20.26

104.67

202.79

341.86

0

111.14

190.03

333.5

114.79

187.67

323.17

101.22

162.48

304.97

83.75

156.57

297.78

71.97

146.23

275.34

58.27

135.81

259.79

49.21

127.65

247.53

38.32

134.91

239.04

22

113.2

219.83

20.99

140.63

201.33

0

121.44

191.36

112.28

180

109.39

158.59

88.96

151.12

80.23

141.65

62.16

130.17

42.96

129.07

35.94

144.98

26.47

117.67

20.88

130.19

0

152.08

136.23

115.98

96.47

88.55

76.68

63.89

50.84

40.04

26.4

18.09

0



T-dis b2

		5		5		5		5		5

		10		10		10		10		10

		20		20		20		20		20

		50		50		50		50		50

		100		100		100		100		100



Van der Meer

flow 20 l/s

flow 50 l/s

flow 100 l/s

flow 200 l/s

Return time  (years)

Run up length  (meters)

Run up length  Vs  Return time
Beach slope : over SWL 20% - under SWL 9.8%

31.52

19.5

18.8

18.5

16.5

34.26

20.8

20.5

19.8

18.5

37.01

22.8

22

21.5

19.8

39.84

24.3

23.8

23

21.5

42.94

26

25.5

25.3

23.5



T-dis b1

		5		5		5		5		5

		10		10		10		10		10

		20		20		20		20		20

		50		50		50		50		50

		100		100		100		100		100



Van der Meer

flow 20 l/s

flow 50 l/s

flow 100 l/s

flow 200 l/s

Return time - (years)

Run up length - (meters)

Run up length  Vs  Return time 
Beach slope: over SWL 4% - under SWL  8.7%

65.67

55

53.5

49

45

71.36

60

58.5

53.7

49.5

77.1

65

63.5

61.5

55.3

83

70

68.3

66.8

60

89.44

75.5

74

71.8

65



T-dis b0

		5		5		5		5		5

		10		10		10		10		10

		20		20		20		20		20

		50		50		50		50		50

		100		100		100		100		100



Van der Meer

flow 20 l/s

flow 50 l/s

flow 100 l/s

flow 200 l/s

Return time (years)

Run up length (meters)

Beach slope : over SWL 5.8% - under SWL 7.1%

52.76

38.7

37.8

36

33.5

57.34

42.3

40.8

39.8

36.5

61.94

46

44.5

43

40.5

66.68

49.5

47.8

46.8

44.2

71.86

53.5

51.3

50.5

48.3



calcoli

		beach 0		0.058 emersa				0.071 sommersa

		Distanza		H=5,70				H=6,19				H=6,69				H=7,20				H=7,76								Distanza dalla		H=5,70				H=6,19				H=6,69				H=7,20				H=7,76						van der meer beach 0						grafici dell'andamento allagamento portata

				Q m3/s		Q l/s		Q m3/s		Q l/s		Q m3/s		Q l/s		Q m3/s		Q l/s		Q m3/s		Q l/s						linea di batigia		Q m3/s		Q l/s		Q m3/s		Q l/s		Q m3/s		Q l/s		Q m3/s		Q l/s		Q m3/s		Q l/s				Tr		distanza

		1		0.60903		609.03		0.69748		697.48		0.7827		782.7		0.87521		875.21		0.97995		979.95		39.1		0.01038		10.38		-		-		-		-		-		-		-		-		0.97995		979.95				5		52.76				portata		tempo ritorno		distanza		altezza				portata		tempo ritorno		distanza		altezza				portata		tempo ritorno		distanza		altezza

		2		0.5702		570.2		0.65101		651.01		0.73069		730.69		0.83613		836.13		0.92854		928.54		39.2		0.00792		7.92		-		-		-		-		-		-		-		-		0.92854		928.54				10		57.34				10		5		39.1		5.2				10		5				5.2				10		5				5.2

		3		0.53874		538.74		0.61039		610.39		0.69498		694.98		0.78163		781.63		0.88061		880.61		39.3		0.00792		7.92		-		-		-		-		-		-		-		-		0.88061		880.61				20		61.94						10		42.7		6.19						10				6.19						10				6.19

		4		0.4955		495.5		0.57902		579.02		0.6546		654.6		0.74785		747.85		0.84563		845.63		39.4		0		0		-		-		-		-		-		-		-		-		0.84563		845.63				50		66.68				beach		20		46.7		6.69				beach		20				6.69				beach		20				6.69

		5		0.4624		462.4		0.5355		535.5		0.61566		615.66		0.69479		694.79		0.80037		800.37		42.6						0.01872		18.72		-		-		-		-		-		-		0.80037		800.37				100		71.86				0		50		49.7		7.2				1		50				7.2				2		50				7.2

		6		0.44306		443.06		0.51085		510.85		0.5796		579.6		0.66145		661.45		0.76173		761.73		42.7						0		0		-		-		-		-		-		-		0.76173		761.73												100		53.7		7.76						100				7.76						100				7.76

		7		0.42273		422.73		0.48863		488.63		0.55783		557.83		0.63473		634.73		0.71995		719.95		46.1										0.01449		14.49		-		-		-		-		0.71995		719.95				van der meer beach 1

		8		0.39202		392.02		0.46061		460.61		0.53062		530.62		0.60748		607.48		0.69548		695.48		46.2										0.01449		14.49		-		-		-		-								Tr		distanza				portata		tempo ritorno		distanza		altezza				portata		tempo ritorno		distanza		altezza				portata		tempo ritorno		distanza		altezza

		9		0.37013		370.13		0.43857		438.57		0.50855		508.55		0.58333		583.33		0.67077		670.77		46.3										0		0		-		-		-		-								5		65.67				20		5		38.7		5.2				20		5		55		5.2				20		5		19.5		5.2

		10		0.353		353		0.41612		416.12		0.47753		477.53		0.55574		555.74		0.63849		638.49		49.6														0.01943		19.43		-		-								10		71.36						10		42.3		6.19						10		60		6.19						10		20.8		6.19

		11		0.33546		335.46		0.39435		394.35		0.45672		456.72		0.52827		528.27		0.61316		613.16		49.7														0.01192		11.92		-		-								20		77.1				beach		20		46		6.69				beach		20		65		6.69				beach		20		22.8		6.69

		12		0.32196		321.96		0.37979		379.79		0.4353		435.3		0.50394		503.94		0.59019		590.19		49.8														0		0		-		-								50		83				0		50		49.5		7.2				1		50		70		7.2				2		50		24.3		7.2

		13		0.31187		311.87		0.36661		366.61		0.4195		419.5		0.48985		489.85		0.56351		563.51		51																						0.08036						100		89.44						100		53.5		7.76						100		75.5		7.76						100		26		7.76

		14		0.30082		300.82		0.3521		352.1		0.40465		404.65		0.47057		470.57		0.54482		544.82		51.5																						0.06433

		15		0.29074		290.74		0.34237		342.37		0.38577		385.77		0.45679		456.79		0.52406		524.06		52.5																						0.04379						van der meer beach 2						portata		tempo ritorno		distanza		altezza				portata		tempo ritorno		distanza		altezza				portata		tempo ritorno		distanza		altezza

		16		0.28664		286.64		0.33275		332.75		0.38008		380.08		0.43841		438.41		0.50926		509.26		53.1																						0.02241						Tr		distanza				50		5		37.8		5.2				50		5		53.5		5.2				50		5		18.8		5.2

		17		0.27909		279.09		0.32988		329.88		0.36694		366.94		0.42884		428.84		0.49202		492.02		53.2																						0.02241						5		31.52						10		40.8		6.19						10		58.5		6.19						10		20.5		6.19

		18		0.26505		265.05		0.32557		325.57		0.36078		360.78		0.41831		418.31		0.48093		480.93		53.3																						0.0178						10		34.26				beach		20		44.5		6.69				beach		20		63.5		6.69				beach		20		22		6.69

		19		0.25351		253.51		0.31589		315.89		0.35859		358.59		0.40538		405.38		0.47019		470.19		53.4																						0.0178						20		37.01				0		50		47.8		7.2				1		50		68.3		7.2				2		50		23.8		7.2

		20		0.23748		237.48		0.30485		304.85		0.34564		345.64		0.4106		410.6		0.45602		456.02		53.5																						0.01673						50		39.84						100		51.3		7.76						100		74		7.76						100		25.5		7.76

		21		0.23263		232.63		0.29216		292.16		0.33942		339.42		0.39984		399.84		0.4494		449.4		53.6																						0.01673						100		42.94

		22		0.22505		225.05		0.27641		276.41		0.3251		325.1		0.39551		395.51		0.45049		450.49		53.7																						0												portata		tempo ritorno		distanza		altezza				portata		tempo ritorno		distanza		altezza				portata		tempo ritorno		distanza		altezza

		23		0.21644		216.44		0.27334		273.34		0.31482		314.82		0.37819		378.19		0.43791		437.91																																				100		5		36		5.2				100		5		49		5.2				100		5		18.5		5.2

		24		0.20435		204.35		0.25657		256.57		0.30347		303.47		0.36336		363.36		0.42198		421.98																																						10		39.8		6.19						10		53.7		6.19						10		19.8		6.19

		25		0.18373		183.73		0.25447		254.47		0.29144		291.44		0.34728		347.28		0.41284		412.84																																				beach		20		43		6.69				beach		20		61.5		6.69				beach		20		21.5		6.69

		26		0.18216		182.16		0.24198		241.98		0.28007		280.07		0.33656		336.56		0.39559		395.59																																				0		50		46.8		7.2				1		50		66.8		7.2				2		50		23		7.2

		27		0.19113		191.13		0.2188		218.8		0.27546		275.46		0.33086		330.86		0.38161		381.61																																						100		50.5		7.76						100		71.8		7.76						100		25.3		7.76

		28		0.21077		210.77		0.20829		208.29		0.26156		261.56		0.3192		319.2		0.36862		368.62

		29		0.20966		209.66		0.20208		202.08		0.23446		234.46		0.3112		311.2		0.36141		361.41																																				portata		tempo ritorno		distanza		altezza				portata		tempo ritorno		distanza		altezza				portata		tempo ritorno		distanza		altezza

		30		0.19659		196.59		0.2395		239.5		0.22453		224.53		0.29775		297.75		0.34117		341.17																																				200		5		33.5		5.2				200		5		45		5.2				200		5		16.5		5.2

		31		0.19426		194.26		0.238		238		0.21435		214.35		0.26873		268.73		0.33137		331.37																																						10		36.5		6.19						10		49.5		6.19						10		18.5		6.19

		32		0.19793		197.93		0.23147		231.47		0.24385		243.85		0.25236		252.36		0.32452		324.52																																				beach		20		40.5		6.69				beach		20		55.3		6.69				beach		20		19.8		6.69

		33		0.20724		207.24		0.23787		237.87		0.25998		259.98		0.24449		244.49		0.30599		305.99																																				0		50		44.2		7.2				1		50		60		7.2				2		50		21.5		7.2

		34		0.16592		165.92		0.23691		236.91		0.27263		272.63		0.25969		259.69		0.27429		274.29																																						100		48.3		7.76						100		65		7.76						100		23.5		7.76

		35		0.13392		133.92		0.21563		215.63		0.28536		285.36		0.29362		293.62		0.27035		270.35

		36		0.09409		94.09		0.21927		219.27		0.27603		276.03		0.30646		306.46		0.25576		255.76

		37		0.06518		65.18		0.18959		189.59		0.2879		287.9		0.29758		297.58		0.28436		284.36

		38		0.03369		33.69		0.14721		147.21		0.25492		254.92		0.28777		287.77		0.30777		307.77

		39		0.01499		14.99		0.11093		110.93		0.24642		246.42		0.31634		316.34		0.3151		315.1

		40		0		0		0.08143		81.43		0.21279		212.79		0.31964		319.64		0.30925		309.25

		41						0.04454		44.54		0.17788		177.88		0.26282		262.82		0.31417		314.17

		41.5						0.03096		30.96		0.15295		152.95		0.29598		295.98		0.32183		321.83

		42						0.02524		25.24		0.1453		145.3		0.28741		287.41		0.31488		314.88

		42.5						0.01791		17.91		0.11628		116.28		0.26309		263.09		0.30522		305.22

		43						0		0		0.10006		100.06		0.2335		233.5		0.34072		340.72

		43.5										0.0792		79.2		0.21539		215.39		0.32068		320.68

		44										0.07202		72.02		0.20274		202.74		0.31666		316.66

		44.5										0.0491		49.1		0.18844		188.44		0.28964		289.64

		45										0.04354		43.54		0.16196		161.96		0.31282		312.82

		45.5										0.0269		26.9		0.13298		132.98		0.29758		297.58

		46										0.018		18		0.12607		126.07		0.28745		287.45

		46.5										0		0		0.10786		107.86		0.26341		263.41

		47														0.08628		86.28		0.23784		237.84

		47.5														0.06568		65.68		0.21189		211.89

		48														0.04777		47.77		0.20385		203.85

		48.5														0.04964		49.64		0.17886		178.86

		49														0.03216		32.16		0.15764		157.64

		49.5														0.01943		19.43		0.13376		133.76

		50														0		0		0.12093		120.93

		50.5																		0.10178		101.78

		51																		0.08036		80.36

		51.5																		0.06433		64.33

		52																		0.04569		45.69

		52.5																		0.04379		43.79

		53																		0.0334		33.4

		53.5																		0.01673		16.73

		54																		0		0

		beach 1		0.040 emersa				0.087 sommersa

		Distanza		H=5,70				H=6,19				H=6,69				H=7,20				H=7,76

				Q m3/s		Q l/s		Q m3/s		Q l/s		Q m3/s		Q l/s		Q m3/s		Q l/s		Q m3/s		Q l/s

		1				0				0				0				0				0

		2				0				0				0				0				0

		3				0				0				0				0				0

		4				0				0				0				0				0

		5				0				0				0				0				0

		6				0				0				0				0				0

		7				0				0				0				0				0

		8				0				0				0				0				0

		9				0				0				0				0				0

		10				0				0				0				0				0

		11				0				0				0				0				0

		12				0				0				0				0				0

		13				0				0				0				0				0

		14				0				0				0				0				0

		15				0				0				0				0				0

		16				0				0				0				0				0

		17				0				0				0				0				0

		18				0				0				0				0				0

		19				0				0				0				0				0

		20				0				0				0				0				0

		21		0.29797		297.97		0.35307		353.07		0.40359		403.59		0.47437		474.37		0.5467		546.7

		22		0.29232		292.32		0.34981		349.81		0.39785		397.85		0.4605		460.5		0.5362		536.2

		23		0.2837		283.7		0.34003		340.03		0.38641		386.41		0.45047		450.47		0.52033		520.33

		24		0.27756		277.56		0.3314		331.4		0.38127		381.27		0.44272		442.72		0.51		510

		25		0.26583		265.83		0.32421		324.21		0.37262		372.62		0.43757		437.57		0.49909		499.09

		26		0.25909		259.09		0.31807		318.07		0.35782		357.82		0.42684		426.84		0.48711		487.11

		27		0.25754		257.54		0.30497		304.97		0.35071		350.71		0.41683		416.83		0.48322		483.22

		28		0.25062		250.62		0.29763		297.63		0.34816		348.16		0.39708		397.08		0.47604		476.04

		29		0.24559		245.59		0.29186		291.86		0.33237		332.37		0.39464		394.64		0.45997		459.97

		30		0.23435		234.35		0.29182		291.82		0.32672		326.72		0.39984		399.84		0.44994		449.94

		31		0.22324		223.24		0.28862		288.62		0.31757		317.57		0.37751		377.51		0.44059		440.59

		32		0.21276		212.76		0.27971		279.71		0.31808		318.08		0.37146		371.46		0.44061		440.61

		33		0.20392		203.92		0.27182		271.82		0.31681		316.81		0.35283		352.83		0.42469		424.69

		34		0.20003		200.03		0.25029		250.29		0.30513		305.13		0.35895		358.95		0.41379		413.79

		35		0.20251		202.51		0.24528		245.28		0.30144		301.44		0.35348		353.48		0.40097		400.97

		36		0.20622		206.22		0.23531		235.31		0.28789		287.89		0.35045		350.45		0.39168		391.68

		37		0.20032		200.32		0.23397		233.97		0.27108		271.08		0.34236		342.36		0.39459		394.59

		38		0.20647		206.47		0.2322		232.2		0.26369		263.69		0.33223		332.23		0.39086		390.86

		39		0.19539		195.39		0.23446		234.46		0.25319		253.19		0.31722		317.22		0.38469		384.69

		40		0.21799		217.99		0.23912		239.12		0.24614		246.14		0.29602		296.02		0.37236		372.36

		41		0.22946		229.46		0.24252		242.52		0.24818		248.18		0.294		294		0.36172		361.72

		41.5		0.22947		229.47		0.23841		238.41		0.24867		248.67		0.28221		282.21		0.35403		354.03

		42		0.21773		217.73		0.23184		231.84		0.24899		248.99		0.28588		285.88		0.34257		342.57

		42.5		0.21417		214.17		0.2257		225.7		0.25525		255.25		0.28025		280.25		0.33175		331.75

		43		0.20972		209.72		0.23543		235.43		0.25308		253.08		0.28454		284.54		0.32935		329.35

		43.5		0.19981		199.81		0.25268		252.68		0.24844		248.44		0.28109		281.09		0.32545		325.45

		44		0.20666		206.66		0.25587		255.87		0.25503		255.03		0.27626		276.26		0.31717		317.17

		44.5		0.21622		216.22		0.26879		268.79		0.26164		261.64		0.27092		270.92		0.3084		308.4

		45		0.19883		198.83		0.25482		254.82		0.25622		256.22		0.27656		276.56		0.30379		303.79

		45.5		0.18384		183.84		0.24605		246.05		0.24329		243.29		0.28916		289.16		0.30435		304.35

		46		0.16299		162.99		0.2396		239.6		0.24159		241.59		0.29706		297.06		0.30354		303.54

		46.5		0.16044		160.44		0.23504		235.04		0.25979		259.79		0.28274		282.74		0.29484		294.84

		47		0.14684		146.84		0.23213		232.13		0.2779		277.9		0.28395		283.95		0.29438		294.38

		47.5		0.13287		132.87		0.23099		230.99		0.28028		280.28		0.29024		290.24		0.29649		296.49

		48		0.11493		114.93		0.24594		245.94		0.30704		307.04		0.29422		294.22		0.28678		286.78

		48.5		0.11027		110.27		0.23344		233.44		0.3058		305.8		0.28601		286.01		0.28671		286.71

		49		0.09947		99.47		0.22431		224.31		0.29192		291.92		0.27838		278.38		0.29686		296.86

		49.5		0.09168		91.68		0.20242		202.42		0.28543		285.43		0.28221		282.21		0.30208		302.08

		50		0.08259		82.59		0.18862		188.62		0.27362		273.62		0.3082		308.2		0.29872		298.72

		50.5		0.07909		79.09		0.17886		178.86		0.29253		292.53		0.30356		303.56		0.29758		297.58

		51		0.07515		75.15		0.16083		160.83		0.2874		287.4		0.32067		320.67		0.29755		297.55

		51.5		0.08118		81.18		0.15478		154.78		0.28499		284.99		0.34131		341.31		0.30649		306.49

		52		0.08793		87.93		0.14227		142.27		0.28189		281.89		0.34144		341.44		0.2968		296.8

		52.5		0.07759		77.59		0.1258		125.8		0.2718		271.8		0.33732		337.32		0.28729		287.29

		53		0.06024		60.24		0.11431		114.31		0.26276		262.76		0.32869		328.69		0.27968		279.68

		53.5		0.04651		46.51		0.10743		107.43		0.25174		251.74		0.3013		301.3		0.28131		281.31

		54		0.03841		38.41		0.09665		96.65		0.23592		235.92		0.31381		313.81		0.308		308

		54.5		0.02434		24.34		0.08797		87.97		0.21837		218.37		0.32754		327.54		0.32466		324.66

		55		0.02023		20.23		0.09379		93.79		0.21063		210.63		0.3195		319.5		0.32992		329.92

		55.5		0.00927		9.27		0.08578		85.78		0.18918		189.18		0.31752		317.52		0.3434		343.4

		56		0		0		0.09925		99.25		0.18088		180.88		0.32749		327.49		0.35571		355.71

		56.5						0.09854		98.54		0.16527		165.27		0.30374		303.74		0.33873		338.73

		57						0.08315		83.15		0.15241		152.41		0.29291		292.91		0.33117		331.17

		57.5						0.07052		70.52		0.14335		143.35		0.28013		280.13		0.33767		337.67

		58						0.05698		56.98		0.1321		132.1		0.27307		273.07		0.31711		317.11

		58.5						0.04765		47.65		0.12209		122.09		0.25411		254.11		0.33753		337.53

		59						0.03342		33.42		0.11371		113.71		0.23419		234.19		0.34244		342.44

		59.5						0.01963		19.63		0.11727		117.27		0.21399		213.99		0.32673		326.73

		60						0.02026		20.26		0.10467		104.67		0.20279		202.79		0.34186		341.86

		60.5						0		0		0.11114		111.14		0.19003		190.03		0.3335		333.5

		61										0.11479		114.79		0.18767		187.67		0.32317		323.17

		61.5										0.10122		101.22		0.16248		162.48		0.30497		304.97

		62										0.08375		83.75		0.15657		156.57		0.29778		297.78

		62.5										0.07197		71.97		0.14623		146.23		0.27534		275.34

		63										0.05827		58.27		0.13581		135.81		0.25979		259.79

		63.5										0.04921		49.21		0.12765		127.65		0.24753		247.53

		64										0.03832		38.32		0.13491		134.91		0.23904		239.04

		64.5										0.022		22		0.1132		113.2		0.21983		219.83

		65										0.02099		20.99		0.14063		140.63		0.20133		201.33

		65.5										0		0		0.12144		121.44		0.19136		191.36

		66														0.11228		112.28		0.18		180

		66.5														0.10939		109.39		0.15859		158.59

		67														0.08896		88.96		0.15112		151.12

		67.5														0.08023		80.23		0.14165		141.65

		68														0.06216		62.16		0.13017		130.17

		68.5														0.04296		42.96		0.12907		129.07

		69														0.03594		35.94		0.14498		144.98

		69.5														0.02647		26.47		0.11767		117.67

		70														0.02088		20.88		0.13019		130.19

		70.5														0		0		0.15208		152.08

		71																		0.13623		136.23

		71.5																		0.11598		115.98

		72																		0.09647		96.47

		72.5																		0.08855		88.55

		73																		0.07668		76.68

		73.5																		0.06389		63.89

		74																		0.05084		50.84

		74.5																		0.04004		40.04

		75																		0.0264		26.4

		75.5																		0.01809		18.09

		76																		0		0

		beach 2		0.2 emersa				0.098 sommersa

		Distanza		H=5,70				H=6,19				H=6,69				H=7,20				H=7,76

				Q m3/s		Q l/s		Q m3/s		Q l/s		Q m3/s		Q l/s		Q m3/s		Q l/s		Q m3/s		Q l/s

		1		0.94478		944.78		1.07889		1078.89		1.22776		1227.76		1.38581		1385.81		1.54634		1546.34

		2		0.84921		849.21		0.97654		976.54		1.11271		1112.71		1.26623		1266.23		1.43571		1435.71

		3		0.75898		758.98		0.88001		880.01		1.01351		1013.51		1.16491		1164.91		1.31254		1312.54

		4		0.68671		686.71		0.8014		801.4		0.92464		924.64		1.07104		1071.04		1.20929		1209.29

		5		0.61358		613.58		0.73342		733.42		0.83684		836.84		0.9766		976.6		1.12692		1126.92

		6		0.56756		567.56		0.67653		676.53		0.7762		776.2		0.89899		898.99		1.04116		1041.16

		7		0.50642		506.42		0.61391		613.91		0.71458		714.58		0.84288		842.88		0.97546		975.46

		8		0.49239		492.39		0.56412		564.12		0.65181		651.81		0.76001		760.01		0.89392		893.92

		9		0.44617		446.17		0.53242		532.42		0.60632		606.32		0.70272		702.72		0.83266		832.66

		10		0.40428		404.28		0.49573		495.73		0.5773		577.3		0.68128		681.28		0.77865		778.65

		11		0.3582		358.2		0.44908		449.08		0.5379		537.9		0.63879		638.79		0.74018		740.18

		12		0.31627		316.27		0.42114		421.14		0.47931		479.31		0.59423		594.23		0.70713		707.13

		13		0.28469		284.69		0.39		390		0.45208		452.08		0.53126		531.26		0.64733		647.33

		14		0.26259		262.59		0.35456		354.56		0.40652		406.52		0.51258		512.58		0.60727		607.27

		15		0.25481		254.81		0.30056		300.56		0.35741		357.41		0.4506		450.6		0.56615		566.15

		16		0.2399		239.9		0.27276		272.76		0.31757		317.57		0.41707		417.07		0.51496		514.96

		17		0.15856		158.56		0.26052		260.52		0.29796		297.96		0.35121		351.21		0.46587		465.87

		18		0.14832		148.32		0.23553		235.53		0.31944		319.44		0.31066		310.66		0.41448		414.48

		19		0.02556		25.56		0.12943		129.43		0.29465		294.65		0.29803		298.03		0.38902		389.02

		20		0		0		0.09628		96.28		0.187		187		0.31667		316.67		0.3312		331.2

		21				0				0		0.20205		202.05		0.2627		262.7		0.35538		355.38

		22				0				0		0.04878		48.78		0.15272		152.72		0.41602		416.02

		23				0				0				0		0.11303		113.03		0.28771		287.71

		24				0				0				0		0.02354		23.54		0.15147		151.47

		25				0				0				0		0		0		0.12378		123.78

		26				0				0				0				0		0.01691		16.91

		27				0				0				0				0		0		0






_1065853855.xls
H-dis b2

		5.2		5.2		5.2		5.2		5.2

		6.19		6.19		6.19		6.19		6.19
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Van der Meer

portata 20 l/s

portata 50 l/s

portata 100 l/s

portata 200 l/s

altezza d'onda - (m)

distanza allagamento m

andamento altezza d'onda - distanza allagamento
beach = 0.20 emersa 0.098 sommersa

31.52

19.5

18.8

18.5

16.5

34.26

20.8

20.5

19.8

18.5

37.01

22.8

22

21.5

19.8

39.84

24.3

23.8

23

21.5

42.94

26

25.5

25.3

23.5



H-dis b1

		5.2		5.2		5.2		5.2		5.2

		6.19		6.19		6.19		6.19		6.19

		6.69		6.69		6.69		6.69		6.69

		7.2		7.2		7.2		7.2		7.2

		7.76		7.76		7.76		7.76		7.76



Van der Meer

flow 20 l/s

flow 50 l/s

flow 100 l/s

flow 200 l/s

Wave heights - (meters)

Run up length - (meters)

Run up length Vs Wave heights
Beach slope : over SWL 4%  - under SWL 8.7%

65.67

55

53.5

49

45

71.36

60

58.5

53.7

49.5

77.1

65

63.5

61.5

55.3

83

70

68.3

66.8

60

89.44

75.5

74

71.8

65



H-dis b0

		5.2		5.2		5.2		5.2		5.2

		6.19		6.19		6.19		6.19		6.19

		6.69		6.69		6.69		6.69		6.69

		7.2		7.2		7.2		7.2		7.2

		7.76		7.76		7.76		7.76		7.76



Van der Meer

flow 20 l/s

flow 50 l/s

flow 100 l/s

flow 200 l/s

Wave height - (meters)

Run up length - (meters)

Beach slope : over SWL 5.8%  - under SWL 7,1%

52.76

38.7

37.8

36

33.5

57.34

42.3

40.8

39.8

36.5

61.94

46

44.5

43

40.5

66.68

49.5

47.8

46.8

44.2

71.86

53.5

51.3

50.5

48.3



beach

		1		1		1		1		1

		2		2		2		2		2

		3		3		3		3		3

		4		4		4		4		4

		5		5		5		5		5

		6		6		6		6		6

		7		7		7		7		7

		8		8		8		8		8

		9		9		9		9		9

		10		10		10		10		10

		11		11		11		11		11

		12		12		12		12		12

		13		13		13		13		13

		14		14		14		14		14

		15		15		15		15		15

		16		16		16		16		16

		17		17		17		17		17

		18		18		18		18		18

		19		19		19		19		19

		20		20		20		20		20

		21		21		21		21		21

		22		22		22		22		22

		23		23		23		23		23

		24		24		24		24		24

		25		25		25		25		25

		26		26		26		26		26

		27		27		27		27		27

		28		28		28		28		28

		29		29		29		29		29

		30		30		30		30		30

		31		31		31		31		31

		32		32		32		32		32

		33		33		33		33		33

		34		34		34		34		34

		35		35		35		35		35

		36		36		36		36		36

		37		37		37		37		37

		38		38		38		38		38

		39		39		39		39		39

		40		40		40		40		40

		41		41		41		41		41

		41.5		41.5		41.5		41.5		41.5

		42		42		42		42		42

		42.5		42.5		42.5		42.5		42.5

		43		43		43		43		43

		43.5		43.5		43.5		43.5		43.5

		44		44		44		44		44

		44.5		44.5		44.5		44.5		44.5

		45		45		45		45		45

		45.5		45.5		45.5		45.5		45.5

		46		46		46		46		46

		46.5		46.5		46.5		46.5		46.5

		47		47		47		47		47

		47.5		47.5		47.5		47.5		47.5

		48		48		48		48		48

		48.5		48.5		48.5		48.5		48.5

		49		49		49		49		49

		49.5		49.5		49.5		49.5		49.5

		50		50		50		50		50

		50.5		50.5		50.5		50.5		50.5

		51		51		51		51		51

		51.5		51.5		51.5		51.5		51.5

		52		52		52		52		52

		52.5		52.5		52.5		52.5		52.5

		53		53		53		53		53

		53.5		53.5		53.5		53.5		53.5

		54		54		54		54		54



h5,70

h6,19

h6,69

h7,20

h7,76

distanza dalla battigia (m)

portata (mc/s m)

pendenza 0.058 emersa - 0.071 sommersa

609.03

697.48

782.7

875.21

979.95

570.2

651.01

730.69

836.13

928.54

538.74

610.39

694.98

781.63

880.61

495.5

579.02

654.6

747.85

845.63

462.4

535.5

615.66

694.79

800.37

443.06

510.85

579.6

661.45

761.73

422.73

488.63

557.83

634.73

719.95

392.02

460.61

530.62

607.48

695.48

370.13

438.57

508.55

583.33

670.77

353

416.12

477.53

555.74

638.49

335.46

394.35

456.72

528.27

613.16

321.96

379.79

435.3

503.94

590.19

311.87

366.61

419.5

489.85

563.51

300.82

352.1

404.65

470.57

544.82

290.74

342.37

385.77

456.79

524.06

286.64

332.75

380.08

438.41

509.26

279.09

329.88

366.94

428.84

492.02

265.05

325.57

360.78

418.31

480.93

253.51

315.89

358.59

405.38

470.19

237.48

304.85

345.64

410.6

456.02

232.63

292.16

339.42

399.84

449.4

225.05

276.41

325.1

395.51

450.49

216.44

273.34

314.82

378.19

437.91

204.35

256.57

303.47

363.36

421.98

183.73

254.47

291.44

347.28

412.84

182.16

241.98

280.07

336.56

395.59

191.13

218.8

275.46

330.86

381.61

210.77

208.29

261.56

319.2

368.62

209.66

202.08

234.46

311.2

361.41

196.59

239.5

224.53

297.75

341.17

194.26

238

214.35

268.73

331.37

197.93

231.47

243.85

252.36

324.52

207.24

237.87

259.98

244.49

305.99

165.92

236.91

272.63

259.69

274.29

133.92

215.63

285.36

293.62

270.35

94.09

219.27

276.03

306.46

255.76

65.18

189.59

287.9

297.58

284.36

33.69

147.21

254.92

287.77

307.77

14.99

110.93

246.42

316.34

315.1

0

81.43

212.79

319.64

309.25

44.54

177.88

262.82

314.17

30.96

152.95

295.98

321.83

25.24

145.3

287.41

314.88

17.91

116.28

263.09

305.22

0

100.06

233.5

340.72

79.2

215.39

320.68

72.02

202.74

316.66

49.1

188.44

289.64

43.54

161.96

312.82

26.9

132.98

297.58

18

126.07

287.45

0

107.86

263.41

86.28

237.84

65.68

211.89

47.77

203.85

49.64

178.86

32.16

157.64

19.43

133.76

0

120.93

101.78

80.36

64.33

45.69

43.79

33.4

16.73

0



beach2

		1		1		1		1		1

		2		2		2		2		2

		3		3		3		3		3

		4		4		4		4		4

		5		5		5		5		5

		6		6		6		6		6

		7		7		7		7		7

		8		8		8		8		8

		9		9		9		9		9

		10		10		10		10		10

		11		11		11		11		11

		12		12		12		12		12

		13		13		13		13		13

		14		14		14		14		14

		15		15		15		15		15

		16		16		16		16		16

		17		17		17		17		17

		18		18		18		18		18

		19		19		19		19		19

		20		20		20		20		20

		21		21		21		21		21

		22		22		22		22		22

		23		23		23		23		23

		24		24		24		24		24

		25		25		25		25		25

		26		26		26		26		26

		27		27		27		27		27



h5.70

h6.19

h6.69

h7.20

h7.76

distanza dalla battigia (m)

portata (mc/s m)

pendenza spiaggia 0.20 emersa - 0.098 immersa

944.78

1078.89

1227.76

1385.81

1546.34

849.21

976.54

1112.71

1266.23

1435.71

758.98

880.01

1013.51

1164.91

1312.54

686.71

801.4

924.64

1071.04

1209.29

613.58

733.42

836.84

976.6

1126.92

567.56

676.53

776.2

898.99

1041.16

506.42

613.91

714.58

842.88

975.46

492.39

564.12

651.81

760.01

893.92

446.17

532.42

606.32

702.72

832.66

404.28

495.73

577.3

681.28

778.65

358.2

449.08

537.9

638.79

740.18

316.27

421.14

479.31

594.23

707.13

284.69

390

452.08

531.26

647.33

262.59

354.56

406.52

512.58

607.27

254.81

300.56

357.41

450.6

566.15

239.9

272.76

317.57

417.07

514.96

158.56

260.52

297.96

351.21

465.87

148.32

235.53

319.44

310.66

414.48

25.56

129.43

294.65

298.03

389.02

0

96.28

187

316.67

331.2

0

202.05

262.7

355.38

48.78

152.72

416.02

0

113.03

287.71

23.54

151.47

0

123.78

16.91

0



beach1

		21		21		21		21		21

		22		22		22		22		22

		23		23		23		23		23

		24		24		24		24		24

		25		25		25		25		25

		26		26		26		26		26

		27		27		27		27		27

		28		28		28		28		28

		29		29		29		29		29

		30		30		30		30		30

		31		31		31		31		31

		32		32		32		32		32

		33		33		33		33		33

		34		34		34		34		34

		35		35		35		35		35

		36		36		36		36		36

		37		37		37		37		37

		38		38		38		38		38

		39		39		39		39		39

		40		40		40		40		40

		41		41		41		41		41

		41.5		41.5		41.5		41.5		41.5

		42		42		42		42		42

		42.5		42.5		42.5		42.5		42.5

		43		43		43		43		43

		43.5		43.5		43.5		43.5		43.5

		44		44		44		44		44

		44.5		44.5		44.5		44.5		44.5

		45		45		45		45		45

		45.5		45.5		45.5		45.5		45.5

		46		46		46		46		46

		46.5		46.5		46.5		46.5		46.5

		47		47		47		47		47

		47.5		47.5		47.5		47.5		47.5

		48		48		48		48		48

		48.5		48.5		48.5		48.5		48.5

		49		49		49		49		49

		49.5		49.5		49.5		49.5		49.5

		50		50		50		50		50

		50.5		50.5		50.5		50.5		50.5

		51		51		51		51		51

		51.5		51.5		51.5		51.5		51.5

		52		52		52		52		52

		52.5		52.5		52.5		52.5		52.5

		53		53		53		53		53

		53.5		53.5		53.5		53.5		53.5

		54		54		54		54		54

		54.5		54.5		54.5		54.5		54.5

		55		55		55		55		55

		55.5		55.5		55.5		55.5		55.5

		56		56		56		56		56

		56.5		56.5		56.5		56.5		56.5

		57		57		57		57		57

		57.5		57.5		57.5		57.5		57.5

		58		58		58		58		58

		58.5		58.5		58.5		58.5		58.5

		59		59		59		59		59

		59.5		59.5		59.5		59.5		59.5

		60		60		60		60		60

		60.5		60.5		60.5		60.5		60.5

		61		61		61		61		61

		61.5		61.5		61.5		61.5		61.5

		62		62		62		62		62

		62.5		62.5		62.5		62.5		62.5

		63		63		63		63		63

		63.5		63.5		63.5		63.5		63.5

		64		64		64		64		64

		64.5		64.5		64.5		64.5		64.5

		65		65		65		65		65

		65.5		65.5		65.5		65.5		65.5

		66		66		66		66		66

		66.5		66.5		66.5		66.5		66.5

		67		67		67		67		67

		67.5		67.5		67.5		67.5		67.5

		68		68		68		68		68

		68.5		68.5		68.5		68.5		68.5

		69		69		69		69		69

		69.5		69.5		69.5		69.5		69.5

		70		70		70		70		70

		70.5		70.5		70.5		70.5		70.5

		71		71		71		71		71

		71.5		71.5		71.5		71.5		71.5

		72		72		72		72		72

		72.5		72.5		72.5		72.5		72.5

		73		73		73		73		73

		73.5		73.5		73.5		73.5		73.5

		74		74		74		74		74

		74.5		74.5		74.5		74.5		74.5

		75		75		75		75		75

		75.5		75.5		75.5		75.5		75.5

		76		76		76		76		76



h5.70

h6.19

h6.69

h7.20

h7.76

distanza dalla battigia (m)

portata (mc/s m)

pendenza spiaggia 0.040 emersa - 0.087 sommersa

297.97

353.07

403.59

474.37

546.7

292.32

349.81

397.85

460.5

536.2

283.7

340.03

386.41

450.47

520.33

277.56

331.4

381.27

442.72

510

265.83

324.21

372.62

437.57

499.09

259.09

318.07

357.82

426.84

487.11

257.54

304.97

350.71

416.83

483.22

250.62

297.63

348.16

397.08

476.04

245.59

291.86

332.37

394.64

459.97

234.35

291.82

326.72

399.84

449.94

223.24

288.62

317.57

377.51

440.59

212.76

279.71

318.08

371.46

440.61

203.92

271.82

316.81

352.83

424.69

200.03

250.29

305.13

358.95

413.79

202.51

245.28

301.44

353.48

400.97

206.22

235.31

287.89

350.45

391.68

200.32

233.97

271.08

342.36

394.59

206.47

232.2

263.69

332.23

390.86

195.39

234.46

253.19

317.22

384.69

217.99

239.12

246.14

296.02

372.36

229.46

242.52

248.18

294

361.72

229.47

238.41

248.67

282.21

354.03

217.73

231.84

248.99

285.88

342.57

214.17

225.7

255.25

280.25

331.75

209.72

235.43

253.08

284.54

329.35

199.81

252.68

248.44

281.09

325.45

206.66

255.87

255.03

276.26

317.17

216.22

268.79

261.64

270.92

308.4

198.83

254.82

256.22

276.56

303.79

183.84

246.05

243.29

289.16

304.35

162.99

239.6

241.59

297.06

303.54

160.44

235.04

259.79

282.74

294.84

146.84

232.13

277.9

283.95

294.38

132.87

230.99

280.28

290.24

296.49

114.93

245.94

307.04

294.22

286.78

110.27

233.44

305.8

286.01

286.71

99.47

224.31

291.92

278.38

296.86

91.68

202.42

285.43

282.21

302.08

82.59

188.62

273.62

308.2

298.72

79.09

178.86

292.53

303.56

297.58

75.15

160.83

287.4

320.67

297.55

81.18

154.78

284.99

341.31

306.49

87.93

142.27

281.89

341.44

296.8

77.59

125.8

271.8

337.32

287.29

60.24

114.31

262.76

328.69

279.68

46.51

107.43

251.74

301.3

281.31

38.41

96.65

235.92

313.81

308

24.34

87.97

218.37

327.54

324.66

20.23

93.79

210.63

319.5

329.92

9.27

85.78

189.18

317.52

343.4

0

99.25

180.88

327.49

355.71

98.54

165.27

303.74

338.73

83.15

152.41

292.91

331.17

70.52

143.35

280.13

337.67

56.98

132.1

273.07

317.11

47.65

122.09

254.11

337.53

33.42

113.71

234.19

342.44

19.63

117.27

213.99

326.73

20.26

104.67

202.79

341.86

0

111.14

190.03

333.5

114.79

187.67

323.17

101.22

162.48

304.97

83.75

156.57

297.78

71.97

146.23

275.34

58.27

135.81

259.79

49.21

127.65

247.53

38.32

134.91

239.04

22

113.2

219.83

20.99

140.63

201.33

0

121.44

191.36

112.28

180

109.39

158.59

88.96

151.12

80.23

141.65

62.16

130.17

42.96

129.07

35.94

144.98

26.47

117.67

20.88

130.19

0

152.08

136.23

115.98

96.47

88.55

76.68

63.89

50.84

40.04

26.4

18.09

0



T-dis b2

		5		5		5		5		5

		10		10		10		10		10

		20		20		20		20		20

		50		50		50		50		50

		100		100		100		100		100



Van der Meer

flow 20 l/s

flow 50 l/s

flow 100 l/s

flow 200 l/s

Return time  (years)

Run up length  (meters)

Run up length  Vs  Return time
Beach slope : over SWL 20% - under SWL 9.8%

31.52

19.5

18.8

18.5

16.5

34.26

20.8

20.5

19.8

18.5

37.01

22.8

22

21.5

19.8

39.84

24.3

23.8

23

21.5

42.94

26

25.5

25.3

23.5



T-dis b1

		5		5		5		5		5

		10		10		10		10		10

		20		20		20		20		20

		50		50		50		50		50

		100		100		100		100		100



Van der Meer

flow 20 l/s

flow 50 l/s

flow 100 l/s

flow 200 l/s

Return time - (years)

Run up length - (meters)

Run up length  Vs  Return time 
Beach slope: over SWL 4% - under SWL  8.7%

65.67

55

53.5

49

45

71.36

60

58.5

53.7

49.5

77.1

65

63.5

61.5

55.3

83

70

68.3

66.8

60

89.44

75.5

74

71.8

65



T-dis b0

		5		5		5		5		5

		10		10		10		10		10

		20		20		20		20		20

		50		50		50		50		50

		100		100		100		100		100



Van der Meer

flow 20 l/s

flow 50 l/s

flow 100 l/s

flow 200 l/s

Return time (years)

Run up length (meters)

Run up length  Vs  Return time
Beach slope : over SWL 5.8% - under SWL 7.1%

52.76

38.7

37.8

36

33.5

57.34

42.3

40.8

39.8

36.5

61.94

46

44.5

43

40.5

66.68

49.5

47.8

46.8

44.2

71.86

53.5

51.3

50.5

48.3



calcoli

		beach 0		0.058 emersa				0.071 sommersa

		Distanza		H=5,70				H=6,19				H=6,69				H=7,20				H=7,76								Distanza dalla		H=5,70				H=6,19				H=6,69				H=7,20				H=7,76						van der meer beach 0						grafici dell'andamento allagamento portata

				Q m3/s		Q l/s		Q m3/s		Q l/s		Q m3/s		Q l/s		Q m3/s		Q l/s		Q m3/s		Q l/s						linea di batigia		Q m3/s		Q l/s		Q m3/s		Q l/s		Q m3/s		Q l/s		Q m3/s		Q l/s		Q m3/s		Q l/s				Tr		distanza

		1		0.60903		609.03		0.69748		697.48		0.7827		782.7		0.87521		875.21		0.97995		979.95		39.1		0.01038		10.38		-		-		-		-		-		-		-		-		0.97995		979.95				5		52.76				portata		tempo ritorno		distanza		altezza				portata		tempo ritorno		distanza		altezza				portata		tempo ritorno		distanza		altezza

		2		0.5702		570.2		0.65101		651.01		0.73069		730.69		0.83613		836.13		0.92854		928.54		39.2		0.00792		7.92		-		-		-		-		-		-		-		-		0.92854		928.54				10		57.34				10		5		39.1		5.2				10		5				5.2				10		5				5.2

		3		0.53874		538.74		0.61039		610.39		0.69498		694.98		0.78163		781.63		0.88061		880.61		39.3		0.00792		7.92		-		-		-		-		-		-		-		-		0.88061		880.61				20		61.94						10		42.7		6.19						10				6.19						10				6.19

		4		0.4955		495.5		0.57902		579.02		0.6546		654.6		0.74785		747.85		0.84563		845.63		39.4		0		0		-		-		-		-		-		-		-		-		0.84563		845.63				50		66.68				beach		20		46.7		6.69				beach		20				6.69				beach		20				6.69

		5		0.4624		462.4		0.5355		535.5		0.61566		615.66		0.69479		694.79		0.80037		800.37		42.6						0.01872		18.72		-		-		-		-		-		-		0.80037		800.37				100		71.86				0		50		49.7		7.2				1		50				7.2				2		50				7.2

		6		0.44306		443.06		0.51085		510.85		0.5796		579.6		0.66145		661.45		0.76173		761.73		42.7						0		0		-		-		-		-		-		-		0.76173		761.73												100		53.7		7.76						100				7.76						100				7.76

		7		0.42273		422.73		0.48863		488.63		0.55783		557.83		0.63473		634.73		0.71995		719.95		46.1										0.01449		14.49		-		-		-		-		0.71995		719.95				van der meer beach 1

		8		0.39202		392.02		0.46061		460.61		0.53062		530.62		0.60748		607.48		0.69548		695.48		46.2										0.01449		14.49		-		-		-		-								Tr		distanza				portata		tempo ritorno		distanza		altezza				portata		tempo ritorno		distanza		altezza				portata		tempo ritorno		distanza		altezza

		9		0.37013		370.13		0.43857		438.57		0.50855		508.55		0.58333		583.33		0.67077		670.77		46.3										0		0		-		-		-		-								5		65.67				20		5		38.7		5.2				20		5		55		5.2				20		5		19.5		5.2

		10		0.353		353		0.41612		416.12		0.47753		477.53		0.55574		555.74		0.63849		638.49		49.6														0.01943		19.43		-		-								10		71.36						10		42.3		6.19						10		60		6.19						10		20.8		6.19

		11		0.33546		335.46		0.39435		394.35		0.45672		456.72		0.52827		528.27		0.61316		613.16		49.7														0.01192		11.92		-		-								20		77.1				beach		20		46		6.69				beach		20		65		6.69				beach		20		22.8		6.69

		12		0.32196		321.96		0.37979		379.79		0.4353		435.3		0.50394		503.94		0.59019		590.19		49.8														0		0		-		-								50		83				0		50		49.5		7.2				1		50		70		7.2				2		50		24.3		7.2

		13		0.31187		311.87		0.36661		366.61		0.4195		419.5		0.48985		489.85		0.56351		563.51		51																						0.08036						100		89.44						100		53.5		7.76						100		75.5		7.76						100		26		7.76

		14		0.30082		300.82		0.3521		352.1		0.40465		404.65		0.47057		470.57		0.54482		544.82		51.5																						0.06433

		15		0.29074		290.74		0.34237		342.37		0.38577		385.77		0.45679		456.79		0.52406		524.06		52.5																						0.04379						van der meer beach 2						portata		tempo ritorno		distanza		altezza				portata		tempo ritorno		distanza		altezza				portata		tempo ritorno		distanza		altezza

		16		0.28664		286.64		0.33275		332.75		0.38008		380.08		0.43841		438.41		0.50926		509.26		53.1																						0.02241						Tr		distanza				50		5		37.8		5.2				50		5		53.5		5.2				50		5		18.8		5.2

		17		0.27909		279.09		0.32988		329.88		0.36694		366.94		0.42884		428.84		0.49202		492.02		53.2																						0.02241						5		31.52						10		40.8		6.19						10		58.5		6.19						10		20.5		6.19

		18		0.26505		265.05		0.32557		325.57		0.36078		360.78		0.41831		418.31		0.48093		480.93		53.3																						0.0178						10		34.26				beach		20		44.5		6.69				beach		20		63.5		6.69				beach		20		22		6.69

		19		0.25351		253.51		0.31589		315.89		0.35859		358.59		0.40538		405.38		0.47019		470.19		53.4																						0.0178						20		37.01				0		50		47.8		7.2				1		50		68.3		7.2				2		50		23.8		7.2

		20		0.23748		237.48		0.30485		304.85		0.34564		345.64		0.4106		410.6		0.45602		456.02		53.5																						0.01673						50		39.84						100		51.3		7.76						100		74		7.76						100		25.5		7.76

		21		0.23263		232.63		0.29216		292.16		0.33942		339.42		0.39984		399.84		0.4494		449.4		53.6																						0.01673						100		42.94

		22		0.22505		225.05		0.27641		276.41		0.3251		325.1		0.39551		395.51		0.45049		450.49		53.7																						0												portata		tempo ritorno		distanza		altezza				portata		tempo ritorno		distanza		altezza				portata		tempo ritorno		distanza		altezza

		23		0.21644		216.44		0.27334		273.34		0.31482		314.82		0.37819		378.19		0.43791		437.91																																				100		5		36		5.2				100		5		49		5.2				100		5		18.5		5.2

		24		0.20435		204.35		0.25657		256.57		0.30347		303.47		0.36336		363.36		0.42198		421.98																																						10		39.8		6.19						10		53.7		6.19						10		19.8		6.19

		25		0.18373		183.73		0.25447		254.47		0.29144		291.44		0.34728		347.28		0.41284		412.84																																				beach		20		43		6.69				beach		20		61.5		6.69				beach		20		21.5		6.69

		26		0.18216		182.16		0.24198		241.98		0.28007		280.07		0.33656		336.56		0.39559		395.59																																				0		50		46.8		7.2				1		50		66.8		7.2				2		50		23		7.2

		27		0.19113		191.13		0.2188		218.8		0.27546		275.46		0.33086		330.86		0.38161		381.61																																						100		50.5		7.76						100		71.8		7.76						100		25.3		7.76

		28		0.21077		210.77		0.20829		208.29		0.26156		261.56		0.3192		319.2		0.36862		368.62

		29		0.20966		209.66		0.20208		202.08		0.23446		234.46		0.3112		311.2		0.36141		361.41																																				portata		tempo ritorno		distanza		altezza				portata		tempo ritorno		distanza		altezza				portata		tempo ritorno		distanza		altezza

		30		0.19659		196.59		0.2395		239.5		0.22453		224.53		0.29775		297.75		0.34117		341.17																																				200		5		33.5		5.2				200		5		45		5.2				200		5		16.5		5.2

		31		0.19426		194.26		0.238		238		0.21435		214.35		0.26873		268.73		0.33137		331.37																																						10		36.5		6.19						10		49.5		6.19						10		18.5		6.19

		32		0.19793		197.93		0.23147		231.47		0.24385		243.85		0.25236		252.36		0.32452		324.52																																				beach		20		40.5		6.69				beach		20		55.3		6.69				beach		20		19.8		6.69

		33		0.20724		207.24		0.23787		237.87		0.25998		259.98		0.24449		244.49		0.30599		305.99																																				0		50		44.2		7.2				1		50		60		7.2				2		50		21.5		7.2

		34		0.16592		165.92		0.23691		236.91		0.27263		272.63		0.25969		259.69		0.27429		274.29																																						100		48.3		7.76						100		65		7.76						100		23.5		7.76

		35		0.13392		133.92		0.21563		215.63		0.28536		285.36		0.29362		293.62		0.27035		270.35

		36		0.09409		94.09		0.21927		219.27		0.27603		276.03		0.30646		306.46		0.25576		255.76

		37		0.06518		65.18		0.18959		189.59		0.2879		287.9		0.29758		297.58		0.28436		284.36

		38		0.03369		33.69		0.14721		147.21		0.25492		254.92		0.28777		287.77		0.30777		307.77

		39		0.01499		14.99		0.11093		110.93		0.24642		246.42		0.31634		316.34		0.3151		315.1

		40		0		0		0.08143		81.43		0.21279		212.79		0.31964		319.64		0.30925		309.25

		41						0.04454		44.54		0.17788		177.88		0.26282		262.82		0.31417		314.17

		41.5						0.03096		30.96		0.15295		152.95		0.29598		295.98		0.32183		321.83

		42						0.02524		25.24		0.1453		145.3		0.28741		287.41		0.31488		314.88

		42.5						0.01791		17.91		0.11628		116.28		0.26309		263.09		0.30522		305.22

		43						0		0		0.10006		100.06		0.2335		233.5		0.34072		340.72

		43.5										0.0792		79.2		0.21539		215.39		0.32068		320.68

		44										0.07202		72.02		0.20274		202.74		0.31666		316.66

		44.5										0.0491		49.1		0.18844		188.44		0.28964		289.64

		45										0.04354		43.54		0.16196		161.96		0.31282		312.82

		45.5										0.0269		26.9		0.13298		132.98		0.29758		297.58

		46										0.018		18		0.12607		126.07		0.28745		287.45

		46.5										0		0		0.10786		107.86		0.26341		263.41

		47														0.08628		86.28		0.23784		237.84

		47.5														0.06568		65.68		0.21189		211.89

		48														0.04777		47.77		0.20385		203.85

		48.5														0.04964		49.64		0.17886		178.86

		49														0.03216		32.16		0.15764		157.64

		49.5														0.01943		19.43		0.13376		133.76

		50														0		0		0.12093		120.93

		50.5																		0.10178		101.78

		51																		0.08036		80.36

		51.5																		0.06433		64.33

		52																		0.04569		45.69

		52.5																		0.04379		43.79

		53																		0.0334		33.4

		53.5																		0.01673		16.73

		54																		0		0

		beach 1		0.040 emersa				0.087 sommersa

		Distanza		H=5,70				H=6,19				H=6,69				H=7,20				H=7,76

				Q m3/s		Q l/s		Q m3/s		Q l/s		Q m3/s		Q l/s		Q m3/s		Q l/s		Q m3/s		Q l/s

		1				0				0				0				0				0

		2				0				0				0				0				0

		3				0				0				0				0				0

		4				0				0				0				0				0

		5				0				0				0				0				0

		6				0				0				0				0				0

		7				0				0				0				0				0

		8				0				0				0				0				0

		9				0				0				0				0				0

		10				0				0				0				0				0

		11				0				0				0				0				0

		12				0				0				0				0				0

		13				0				0				0				0				0

		14				0				0				0				0				0

		15				0				0				0				0				0

		16				0				0				0				0				0

		17				0				0				0				0				0

		18				0				0				0				0				0

		19				0				0				0				0				0

		20				0				0				0				0				0

		21		0.29797		297.97		0.35307		353.07		0.40359		403.59		0.47437		474.37		0.5467		546.7

		22		0.29232		292.32		0.34981		349.81		0.39785		397.85		0.4605		460.5		0.5362		536.2

		23		0.2837		283.7		0.34003		340.03		0.38641		386.41		0.45047		450.47		0.52033		520.33

		24		0.27756		277.56		0.3314		331.4		0.38127		381.27		0.44272		442.72		0.51		510

		25		0.26583		265.83		0.32421		324.21		0.37262		372.62		0.43757		437.57		0.49909		499.09

		26		0.25909		259.09		0.31807		318.07		0.35782		357.82		0.42684		426.84		0.48711		487.11

		27		0.25754		257.54		0.30497		304.97		0.35071		350.71		0.41683		416.83		0.48322		483.22

		28		0.25062		250.62		0.29763		297.63		0.34816		348.16		0.39708		397.08		0.47604		476.04

		29		0.24559		245.59		0.29186		291.86		0.33237		332.37		0.39464		394.64		0.45997		459.97

		30		0.23435		234.35		0.29182		291.82		0.32672		326.72		0.39984		399.84		0.44994		449.94

		31		0.22324		223.24		0.28862		288.62		0.31757		317.57		0.37751		377.51		0.44059		440.59

		32		0.21276		212.76		0.27971		279.71		0.31808		318.08		0.37146		371.46		0.44061		440.61

		33		0.20392		203.92		0.27182		271.82		0.31681		316.81		0.35283		352.83		0.42469		424.69

		34		0.20003		200.03		0.25029		250.29		0.30513		305.13		0.35895		358.95		0.41379		413.79

		35		0.20251		202.51		0.24528		245.28		0.30144		301.44		0.35348		353.48		0.40097		400.97

		36		0.20622		206.22		0.23531		235.31		0.28789		287.89		0.35045		350.45		0.39168		391.68

		37		0.20032		200.32		0.23397		233.97		0.27108		271.08		0.34236		342.36		0.39459		394.59

		38		0.20647		206.47		0.2322		232.2		0.26369		263.69		0.33223		332.23		0.39086		390.86

		39		0.19539		195.39		0.23446		234.46		0.25319		253.19		0.31722		317.22		0.38469		384.69

		40		0.21799		217.99		0.23912		239.12		0.24614		246.14		0.29602		296.02		0.37236		372.36

		41		0.22946		229.46		0.24252		242.52		0.24818		248.18		0.294		294		0.36172		361.72

		41.5		0.22947		229.47		0.23841		238.41		0.24867		248.67		0.28221		282.21		0.35403		354.03

		42		0.21773		217.73		0.23184		231.84		0.24899		248.99		0.28588		285.88		0.34257		342.57

		42.5		0.21417		214.17		0.2257		225.7		0.25525		255.25		0.28025		280.25		0.33175		331.75

		43		0.20972		209.72		0.23543		235.43		0.25308		253.08		0.28454		284.54		0.32935		329.35

		43.5		0.19981		199.81		0.25268		252.68		0.24844		248.44		0.28109		281.09		0.32545		325.45

		44		0.20666		206.66		0.25587		255.87		0.25503		255.03		0.27626		276.26		0.31717		317.17

		44.5		0.21622		216.22		0.26879		268.79		0.26164		261.64		0.27092		270.92		0.3084		308.4

		45		0.19883		198.83		0.25482		254.82		0.25622		256.22		0.27656		276.56		0.30379		303.79

		45.5		0.18384		183.84		0.24605		246.05		0.24329		243.29		0.28916		289.16		0.30435		304.35

		46		0.16299		162.99		0.2396		239.6		0.24159		241.59		0.29706		297.06		0.30354		303.54

		46.5		0.16044		160.44		0.23504		235.04		0.25979		259.79		0.28274		282.74		0.29484		294.84

		47		0.14684		146.84		0.23213		232.13		0.2779		277.9		0.28395		283.95		0.29438		294.38

		47.5		0.13287		132.87		0.23099		230.99		0.28028		280.28		0.29024		290.24		0.29649		296.49

		48		0.11493		114.93		0.24594		245.94		0.30704		307.04		0.29422		294.22		0.28678		286.78

		48.5		0.11027		110.27		0.23344		233.44		0.3058		305.8		0.28601		286.01		0.28671		286.71

		49		0.09947		99.47		0.22431		224.31		0.29192		291.92		0.27838		278.38		0.29686		296.86

		49.5		0.09168		91.68		0.20242		202.42		0.28543		285.43		0.28221		282.21		0.30208		302.08

		50		0.08259		82.59		0.18862		188.62		0.27362		273.62		0.3082		308.2		0.29872		298.72

		50.5		0.07909		79.09		0.17886		178.86		0.29253		292.53		0.30356		303.56		0.29758		297.58

		51		0.07515		75.15		0.16083		160.83		0.2874		287.4		0.32067		320.67		0.29755		297.55

		51.5		0.08118		81.18		0.15478		154.78		0.28499		284.99		0.34131		341.31		0.30649		306.49

		52		0.08793		87.93		0.14227		142.27		0.28189		281.89		0.34144		341.44		0.2968		296.8

		52.5		0.07759		77.59		0.1258		125.8		0.2718		271.8		0.33732		337.32		0.28729		287.29

		53		0.06024		60.24		0.11431		114.31		0.26276		262.76		0.32869		328.69		0.27968		279.68

		53.5		0.04651		46.51		0.10743		107.43		0.25174		251.74		0.3013		301.3		0.28131		281.31

		54		0.03841		38.41		0.09665		96.65		0.23592		235.92		0.31381		313.81		0.308		308

		54.5		0.02434		24.34		0.08797		87.97		0.21837		218.37		0.32754		327.54		0.32466		324.66

		55		0.02023		20.23		0.09379		93.79		0.21063		210.63		0.3195		319.5		0.32992		329.92

		55.5		0.00927		9.27		0.08578		85.78		0.18918		189.18		0.31752		317.52		0.3434		343.4

		56		0		0		0.09925		99.25		0.18088		180.88		0.32749		327.49		0.35571		355.71

		56.5						0.09854		98.54		0.16527		165.27		0.30374		303.74		0.33873		338.73

		57						0.08315		83.15		0.15241		152.41		0.29291		292.91		0.33117		331.17

		57.5						0.07052		70.52		0.14335		143.35		0.28013		280.13		0.33767		337.67

		58						0.05698		56.98		0.1321		132.1		0.27307		273.07		0.31711		317.11

		58.5						0.04765		47.65		0.12209		122.09		0.25411		254.11		0.33753		337.53

		59						0.03342		33.42		0.11371		113.71		0.23419		234.19		0.34244		342.44

		59.5						0.01963		19.63		0.11727		117.27		0.21399		213.99		0.32673		326.73

		60						0.02026		20.26		0.10467		104.67		0.20279		202.79		0.34186		341.86

		60.5						0		0		0.11114		111.14		0.19003		190.03		0.3335		333.5

		61										0.11479		114.79		0.18767		187.67		0.32317		323.17

		61.5										0.10122		101.22		0.16248		162.48		0.30497		304.97

		62										0.08375		83.75		0.15657		156.57		0.29778		297.78

		62.5										0.07197		71.97		0.14623		146.23		0.27534		275.34

		63										0.05827		58.27		0.13581		135.81		0.25979		259.79

		63.5										0.04921		49.21		0.12765		127.65		0.24753		247.53

		64										0.03832		38.32		0.13491		134.91		0.23904		239.04

		64.5										0.022		22		0.1132		113.2		0.21983		219.83

		65										0.02099		20.99		0.14063		140.63		0.20133		201.33

		65.5										0		0		0.12144		121.44		0.19136		191.36

		66														0.11228		112.28		0.18		180

		66.5														0.10939		109.39		0.15859		158.59

		67														0.08896		88.96		0.15112		151.12

		67.5														0.08023		80.23		0.14165		141.65

		68														0.06216		62.16		0.13017		130.17

		68.5														0.04296		42.96		0.12907		129.07

		69														0.03594		35.94		0.14498		144.98

		69.5														0.02647		26.47		0.11767		117.67

		70														0.02088		20.88		0.13019		130.19

		70.5														0		0		0.15208		152.08

		71																		0.13623		136.23

		71.5																		0.11598		115.98

		72																		0.09647		96.47

		72.5																		0.08855		88.55

		73																		0.07668		76.68

		73.5																		0.06389		63.89

		74																		0.05084		50.84

		74.5																		0.04004		40.04

		75																		0.0264		26.4

		75.5																		0.01809		18.09

		76																		0		0

		beach 2		0.2 emersa				0.098 sommersa

		Distanza		H=5,70				H=6,19				H=6,69				H=7,20				H=7,76

				Q m3/s		Q l/s		Q m3/s		Q l/s		Q m3/s		Q l/s		Q m3/s		Q l/s		Q m3/s		Q l/s

		1		0.94478		944.78		1.07889		1078.89		1.22776		1227.76		1.38581		1385.81		1.54634		1546.34

		2		0.84921		849.21		0.97654		976.54		1.11271		1112.71		1.26623		1266.23		1.43571		1435.71

		3		0.75898		758.98		0.88001		880.01		1.01351		1013.51		1.16491		1164.91		1.31254		1312.54

		4		0.68671		686.71		0.8014		801.4		0.92464		924.64		1.07104		1071.04		1.20929		1209.29

		5		0.61358		613.58		0.73342		733.42		0.83684		836.84		0.9766		976.6		1.12692		1126.92

		6		0.56756		567.56		0.67653		676.53		0.7762		776.2		0.89899		898.99		1.04116		1041.16

		7		0.50642		506.42		0.61391		613.91		0.71458		714.58		0.84288		842.88		0.97546		975.46

		8		0.49239		492.39		0.56412		564.12		0.65181		651.81		0.76001		760.01		0.89392		893.92

		9		0.44617		446.17		0.53242		532.42		0.60632		606.32		0.70272		702.72		0.83266		832.66

		10		0.40428		404.28		0.49573		495.73		0.5773		577.3		0.68128		681.28		0.77865		778.65

		11		0.3582		358.2		0.44908		449.08		0.5379		537.9		0.63879		638.79		0.74018		740.18

		12		0.31627		316.27		0.42114		421.14		0.47931		479.31		0.59423		594.23		0.70713		707.13

		13		0.28469		284.69		0.39		390		0.45208		452.08		0.53126		531.26		0.64733		647.33

		14		0.26259		262.59		0.35456		354.56		0.40652		406.52		0.51258		512.58		0.60727		607.27

		15		0.25481		254.81		0.30056		300.56		0.35741		357.41		0.4506		450.6		0.56615		566.15

		16		0.2399		239.9		0.27276		272.76		0.31757		317.57		0.41707		417.07		0.51496		514.96

		17		0.15856		158.56		0.26052		260.52		0.29796		297.96		0.35121		351.21		0.46587		465.87

		18		0.14832		148.32		0.23553		235.53		0.31944		319.44		0.31066		310.66		0.41448		414.48

		19		0.02556		25.56		0.12943		129.43		0.29465		294.65		0.29803		298.03		0.38902		389.02

		20		0		0		0.09628		96.28		0.187		187		0.31667		316.67		0.3312		331.2

		21				0				0		0.20205		202.05		0.2627		262.7		0.35538		355.38

		22				0				0		0.04878		48.78		0.15272		152.72		0.41602		416.02

		23				0				0				0		0.11303		113.03		0.28771		287.71

		24				0				0				0		0.02354		23.54		0.15147		151.47

		25				0				0				0		0		0		0.12378		123.78

		26				0				0				0				0		0.01691		16.91

		27				0				0				0				0		0		0
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H-dis b2

		5.2		5.2		5.2		5.2		5.2

		6.19		6.19		6.19		6.19		6.19

		6.69		6.69		6.69		6.69		6.69

		7.2		7.2		7.2		7.2		7.2

		7.76		7.76		7.76		7.76		7.76



Van der Meer

portata 20 l/s

portata 50 l/s

portata 100 l/s

portata 200 l/s

altezza d'onda - (m)

distanza allagamento m

andamento altezza d'onda - distanza allagamento
beach = 0.20 emersa 0.098 sommersa

31.52

19.5

18.8

18.5

16.5

34.26

20.8

20.5

19.8

18.5

37.01

22.8

22

21.5

19.8

39.84

24.3

23.8

23

21.5

42.94

26

25.5

25.3

23.5



H-dis b1

		5.2		5.2		5.2		5.2		5.2

		6.19		6.19		6.19		6.19		6.19

		6.69		6.69		6.69		6.69		6.69

		7.2		7.2		7.2		7.2		7.2

		7.76		7.76		7.76		7.76		7.76



Van der Meer

flow 20 l/s

flow 50 l/s

flow 100 l/s

flow 200 l/s

Wave heights - (meters)

Run up length - (meters)

Beach slope : over SWL 4%  - under SWL 8.7%

65.67

55

53.5

49

45

71.36

60

58.5

53.7

49.5

77.1

65

63.5

61.5

55.3

83

70

68.3

66.8

60

89.44

75.5

74

71.8

65



H-dis b0

		5.2		5.2		5.2		5.2		5.2

		6.19		6.19		6.19		6.19		6.19

		6.69		6.69		6.69		6.69		6.69

		7.2		7.2		7.2		7.2		7.2

		7.76		7.76		7.76		7.76		7.76



Van der Meer

portata 20 l/s

portata 50 l/s

portata 100 l/s

portata 200 l/s

altezza d'onda - m

distanza m

andamento altezza d'onda - distanza allagamento
beach = 0.058 emersa  0.071 sommersa

52.76

38.7

37.8

36

33.5

57.34

42.3

40.8

39.8

36.5

61.94

46

44.5

43

40.5

66.68

49.5

47.8

46.8

44.2

71.86

53.5

51.3

50.5

48.3



beach

		1		1		1		1		1

		2		2		2		2		2

		3		3		3		3		3

		4		4		4		4		4

		5		5		5		5		5

		6		6		6		6		6

		7		7		7		7		7

		8		8		8		8		8

		9		9		9		9		9

		10		10		10		10		10

		11		11		11		11		11

		12		12		12		12		12

		13		13		13		13		13

		14		14		14		14		14

		15		15		15		15		15

		16		16		16		16		16

		17		17		17		17		17

		18		18		18		18		18

		19		19		19		19		19

		20		20		20		20		20

		21		21		21		21		21

		22		22		22		22		22

		23		23		23		23		23

		24		24		24		24		24

		25		25		25		25		25

		26		26		26		26		26

		27		27		27		27		27

		28		28		28		28		28

		29		29		29		29		29

		30		30		30		30		30

		31		31		31		31		31

		32		32		32		32		32

		33		33		33		33		33

		34		34		34		34		34

		35		35		35		35		35

		36		36		36		36		36

		37		37		37		37		37

		38		38		38		38		38

		39		39		39		39		39

		40		40		40		40		40

		41		41		41		41		41

		41.5		41.5		41.5		41.5		41.5

		42		42		42		42		42

		42.5		42.5		42.5		42.5		42.5

		43		43		43		43		43

		43.5		43.5		43.5		43.5		43.5

		44		44		44		44		44

		44.5		44.5		44.5		44.5		44.5

		45		45		45		45		45

		45.5		45.5		45.5		45.5		45.5

		46		46		46		46		46

		46.5		46.5		46.5		46.5		46.5

		47		47		47		47		47

		47.5		47.5		47.5		47.5		47.5

		48		48		48		48		48

		48.5		48.5		48.5		48.5		48.5

		49		49		49		49		49

		49.5		49.5		49.5		49.5		49.5

		50		50		50		50		50

		50.5		50.5		50.5		50.5		50.5

		51		51		51		51		51

		51.5		51.5		51.5		51.5		51.5

		52		52		52		52		52

		52.5		52.5		52.5		52.5		52.5

		53		53		53		53		53

		53.5		53.5		53.5		53.5		53.5

		54		54		54		54		54



h5,70

h6,19

h6,69

h7,20

h7,76

distanza dalla battigia (m)

portata (mc/s m)

pendenza 0.058 emersa - 0.071 sommersa

609.03

697.48

782.7

875.21

979.95

570.2

651.01

730.69

836.13

928.54

538.74

610.39

694.98

781.63

880.61

495.5

579.02

654.6

747.85

845.63

462.4

535.5

615.66

694.79

800.37

443.06

510.85

579.6

661.45

761.73

422.73

488.63

557.83

634.73

719.95

392.02

460.61

530.62

607.48

695.48

370.13

438.57

508.55

583.33

670.77

353

416.12

477.53

555.74

638.49

335.46

394.35

456.72

528.27

613.16

321.96

379.79

435.3

503.94

590.19

311.87

366.61

419.5

489.85

563.51

300.82

352.1

404.65

470.57

544.82

290.74

342.37

385.77

456.79

524.06

286.64

332.75

380.08

438.41

509.26

279.09

329.88

366.94

428.84

492.02

265.05

325.57

360.78

418.31

480.93

253.51

315.89

358.59

405.38

470.19

237.48

304.85

345.64

410.6

456.02

232.63

292.16

339.42

399.84

449.4

225.05

276.41

325.1

395.51

450.49

216.44

273.34

314.82

378.19

437.91

204.35

256.57

303.47

363.36

421.98

183.73

254.47

291.44

347.28

412.84

182.16

241.98

280.07

336.56

395.59

191.13

218.8

275.46

330.86

381.61

210.77

208.29

261.56

319.2

368.62

209.66

202.08

234.46

311.2

361.41

196.59

239.5

224.53

297.75

341.17

194.26

238

214.35

268.73

331.37

197.93

231.47

243.85

252.36

324.52

207.24

237.87

259.98

244.49

305.99

165.92

236.91

272.63

259.69

274.29

133.92

215.63

285.36

293.62

270.35

94.09

219.27

276.03

306.46

255.76

65.18

189.59

287.9

297.58

284.36

33.69

147.21

254.92

287.77

307.77

14.99

110.93

246.42

316.34

315.1

0

81.43

212.79

319.64

309.25

44.54

177.88

262.82

314.17

30.96

152.95

295.98

321.83

25.24

145.3

287.41

314.88

17.91

116.28

263.09

305.22

0

100.06

233.5

340.72

79.2

215.39

320.68

72.02

202.74

316.66

49.1

188.44

289.64

43.54

161.96

312.82

26.9

132.98

297.58

18

126.07

287.45

0

107.86

263.41

86.28

237.84

65.68

211.89

47.77

203.85

49.64

178.86

32.16

157.64

19.43

133.76

0

120.93

101.78

80.36

64.33

45.69

43.79

33.4

16.73

0



beach2

		1		1		1		1		1

		2		2		2		2		2

		3		3		3		3		3

		4		4		4		4		4

		5		5		5		5		5

		6		6		6		6		6

		7		7		7		7		7

		8		8		8		8		8

		9		9		9		9		9

		10		10		10		10		10

		11		11		11		11		11

		12		12		12		12		12

		13		13		13		13		13

		14		14		14		14		14

		15		15		15		15		15

		16		16		16		16		16

		17		17		17		17		17

		18		18		18		18		18

		19		19		19		19		19

		20		20		20		20		20

		21		21		21		21		21

		22		22		22		22		22

		23		23		23		23		23

		24		24		24		24		24

		25		25		25		25		25

		26		26		26		26		26

		27		27		27		27		27



h5.70

h6.19

h6.69

h7.20

h7.76

distanza dalla battigia (m)

portata (mc/s m)

pendenza spiaggia 0.20 emersa - 0.098 immersa

944.78

1078.89

1227.76

1385.81

1546.34

849.21

976.54

1112.71

1266.23

1435.71

758.98

880.01

1013.51

1164.91

1312.54

686.71

801.4

924.64

1071.04

1209.29

613.58

733.42

836.84

976.6

1126.92

567.56

676.53

776.2

898.99

1041.16

506.42

613.91

714.58

842.88

975.46

492.39

564.12

651.81

760.01

893.92

446.17

532.42

606.32

702.72

832.66

404.28

495.73

577.3

681.28

778.65

358.2

449.08

537.9

638.79

740.18

316.27

421.14

479.31

594.23

707.13

284.69

390

452.08

531.26

647.33

262.59

354.56

406.52

512.58

607.27

254.81

300.56

357.41

450.6

566.15

239.9

272.76

317.57

417.07

514.96

158.56

260.52

297.96

351.21

465.87

148.32

235.53

319.44

310.66

414.48

25.56

129.43

294.65

298.03

389.02

0

96.28

187

316.67

331.2

0

202.05

262.7

355.38

48.78

152.72

416.02

0

113.03

287.71

23.54

151.47

0

123.78

16.91

0



beach1

		21		21		21		21		21

		22		22		22		22		22

		23		23		23		23		23

		24		24		24		24		24

		25		25		25		25		25

		26		26		26		26		26

		27		27		27		27		27

		28		28		28		28		28

		29		29		29		29		29

		30		30		30		30		30

		31		31		31		31		31

		32		32		32		32		32

		33		33		33		33		33

		34		34		34		34		34

		35		35		35		35		35

		36		36		36		36		36

		37		37		37		37		37

		38		38		38		38		38

		39		39		39		39		39

		40		40		40		40		40

		41		41		41		41		41

		41.5		41.5		41.5		41.5		41.5

		42		42		42		42		42

		42.5		42.5		42.5		42.5		42.5

		43		43		43		43		43

		43.5		43.5		43.5		43.5		43.5

		44		44		44		44		44

		44.5		44.5		44.5		44.5		44.5

		45		45		45		45		45

		45.5		45.5		45.5		45.5		45.5

		46		46		46		46		46

		46.5		46.5		46.5		46.5		46.5

		47		47		47		47		47

		47.5		47.5		47.5		47.5		47.5

		48		48		48		48		48

		48.5		48.5		48.5		48.5		48.5

		49		49		49		49		49

		49.5		49.5		49.5		49.5		49.5

		50		50		50		50		50

		50.5		50.5		50.5		50.5		50.5

		51		51		51		51		51

		51.5		51.5		51.5		51.5		51.5

		52		52		52		52		52

		52.5		52.5		52.5		52.5		52.5

		53		53		53		53		53

		53.5		53.5		53.5		53.5		53.5

		54		54		54		54		54

		54.5		54.5		54.5		54.5		54.5

		55		55		55		55		55

		55.5		55.5		55.5		55.5		55.5

		56		56		56		56		56

		56.5		56.5		56.5		56.5		56.5

		57		57		57		57		57

		57.5		57.5		57.5		57.5		57.5

		58		58		58		58		58

		58.5		58.5		58.5		58.5		58.5

		59		59		59		59		59

		59.5		59.5		59.5		59.5		59.5

		60		60		60		60		60

		60.5		60.5		60.5		60.5		60.5

		61		61		61		61		61

		61.5		61.5		61.5		61.5		61.5

		62		62		62		62		62

		62.5		62.5		62.5		62.5		62.5

		63		63		63		63		63

		63.5		63.5		63.5		63.5		63.5

		64		64		64		64		64

		64.5		64.5		64.5		64.5		64.5

		65		65		65		65		65

		65.5		65.5		65.5		65.5		65.5

		66		66		66		66		66

		66.5		66.5		66.5		66.5		66.5

		67		67		67		67		67

		67.5		67.5		67.5		67.5		67.5

		68		68		68		68		68

		68.5		68.5		68.5		68.5		68.5

		69		69		69		69		69

		69.5		69.5		69.5		69.5		69.5

		70		70		70		70		70

		70.5		70.5		70.5		70.5		70.5

		71		71		71		71		71

		71.5		71.5		71.5		71.5		71.5

		72		72		72		72		72

		72.5		72.5		72.5		72.5		72.5

		73		73		73		73		73

		73.5		73.5		73.5		73.5		73.5

		74		74		74		74		74

		74.5		74.5		74.5		74.5		74.5

		75		75		75		75		75

		75.5		75.5		75.5		75.5		75.5

		76		76		76		76		76



h5.70

h6.19

h6.69

h7.20

h7.76

distanza dalla battigia (m)

portata (mc/s m)

pendenza spiaggia 0.040 emersa - 0.087 sommersa

297.97

353.07

403.59

474.37

546.7

292.32

349.81

397.85

460.5

536.2

283.7

340.03

386.41

450.47

520.33

277.56

331.4

381.27

442.72

510

265.83

324.21

372.62

437.57

499.09

259.09

318.07

357.82

426.84

487.11

257.54

304.97

350.71

416.83

483.22

250.62

297.63

348.16

397.08

476.04

245.59

291.86

332.37

394.64

459.97

234.35

291.82

326.72

399.84

449.94

223.24

288.62

317.57

377.51

440.59

212.76

279.71

318.08

371.46

440.61

203.92

271.82

316.81

352.83

424.69

200.03

250.29

305.13

358.95

413.79

202.51

245.28

301.44

353.48

400.97

206.22

235.31

287.89

350.45

391.68

200.32

233.97

271.08

342.36

394.59

206.47

232.2

263.69

332.23

390.86

195.39

234.46

253.19

317.22

384.69

217.99

239.12

246.14

296.02

372.36

229.46

242.52

248.18

294

361.72

229.47

238.41

248.67

282.21

354.03

217.73

231.84

248.99

285.88

342.57

214.17

225.7

255.25

280.25

331.75

209.72

235.43

253.08

284.54

329.35

199.81

252.68

248.44

281.09

325.45

206.66

255.87

255.03

276.26

317.17

216.22

268.79

261.64

270.92

308.4

198.83

254.82

256.22

276.56

303.79

183.84

246.05

243.29

289.16

304.35

162.99

239.6

241.59

297.06

303.54

160.44

235.04

259.79

282.74

294.84

146.84

232.13

277.9

283.95

294.38

132.87

230.99

280.28

290.24

296.49

114.93

245.94

307.04

294.22

286.78

110.27

233.44

305.8

286.01

286.71

99.47

224.31

291.92

278.38

296.86

91.68

202.42

285.43

282.21

302.08

82.59

188.62

273.62

308.2

298.72

79.09

178.86

292.53

303.56

297.58

75.15

160.83

287.4

320.67

297.55

81.18

154.78

284.99

341.31

306.49

87.93

142.27

281.89

341.44

296.8

77.59

125.8

271.8

337.32

287.29

60.24

114.31

262.76

328.69

279.68

46.51

107.43

251.74

301.3

281.31

38.41

96.65

235.92

313.81

308

24.34

87.97

218.37

327.54

324.66

20.23

93.79

210.63

319.5

329.92

9.27

85.78

189.18

317.52

343.4

0

99.25

180.88

327.49

355.71

98.54

165.27

303.74

338.73

83.15

152.41

292.91

331.17

70.52

143.35

280.13

337.67

56.98

132.1

273.07

317.11

47.65

122.09

254.11

337.53

33.42

113.71

234.19

342.44

19.63

117.27

213.99

326.73

20.26

104.67

202.79

341.86

0

111.14

190.03

333.5

114.79

187.67

323.17

101.22

162.48

304.97

83.75

156.57

297.78

71.97

146.23

275.34

58.27

135.81

259.79

49.21

127.65

247.53

38.32

134.91

239.04

22

113.2

219.83

20.99

140.63

201.33

0

121.44

191.36

112.28

180

109.39

158.59

88.96

151.12

80.23

141.65

62.16

130.17

42.96

129.07

35.94

144.98

26.47

117.67

20.88

130.19

0

152.08

136.23

115.98

96.47

88.55

76.68

63.89

50.84

40.04

26.4

18.09

0



T-dis b2

		5		5		5		5		5

		10		10		10		10		10

		20		20		20		20		20

		50		50		50		50		50

		100		100		100		100		100



Van der Meer

flow 20 l/s

flow 50 l/s

flow 100 l/s

flow 200 l/s

Return time  (years)

Run up length  (meters)

Run up length  Vs  Return time
Beach slope : over SWL 20% - under SWL 9.8%

31.52

19.5

18.8

18.5

16.5

34.26

20.8

20.5

19.8

18.5

37.01

22.8

22

21.5

19.8

39.84

24.3

23.8

23

21.5

42.94

26

25.5

25.3

23.5



T-dis b1

		5		5		5		5		5

		10		10		10		10		10

		20		20		20		20		20

		50		50		50		50		50

		100		100		100		100		100



Van der Meer

flow 20 l/s

flow 50 l/s

flow 100 l/s

flow 200 l/s

Return time - (years)

Run up length - (meters)

Run up length  Vs  Return time 
Beach slope: over SWL 4% - under SWL  8.7%

65.67

55

53.5

49

45

71.36

60

58.5

53.7

49.5

77.1

65

63.5

61.5

55.3

83

70

68.3

66.8

60

89.44

75.5

74

71.8

65



T-dis b0

		5		5		5		5		5

		10		10		10		10		10

		20		20		20		20		20

		50		50		50		50		50

		100		100		100		100		100



Van der Meer

flow 20 l/s

flow 50 l/s

flow 100 l/s

flow 200 l/s

Return time (years)

Run up length (meters)

Run up length  Vs  Return time
Beach slope : over SWL 5.8% - under SWL 7.1%

52.76

38.7

37.8

36

33.5

57.34

42.3

40.8

39.8

36.5

61.94

46

44.5

43

40.5

66.68

49.5

47.8

46.8

44.2

71.86

53.5

51.3

50.5

48.3



calcoli

		beach 0		0.058 emersa				0.071 sommersa

		Distanza		H=5,70				H=6,19				H=6,69				H=7,20				H=7,76								Distanza dalla		H=5,70				H=6,19				H=6,69				H=7,20				H=7,76						van der meer beach 0						grafici dell'andamento allagamento portata

				Q m3/s		Q l/s		Q m3/s		Q l/s		Q m3/s		Q l/s		Q m3/s		Q l/s		Q m3/s		Q l/s						linea di batigia		Q m3/s		Q l/s		Q m3/s		Q l/s		Q m3/s		Q l/s		Q m3/s		Q l/s		Q m3/s		Q l/s				Tr		distanza

		1		0.60903		609.03		0.69748		697.48		0.7827		782.7		0.87521		875.21		0.97995		979.95		39.1		0.01038		10.38		-		-		-		-		-		-		-		-		0.97995		979.95				5		52.76				portata		tempo ritorno		distanza		altezza				portata		tempo ritorno		distanza		altezza				portata		tempo ritorno		distanza		altezza

		2		0.5702		570.2		0.65101		651.01		0.73069		730.69		0.83613		836.13		0.92854		928.54		39.2		0.00792		7.92		-		-		-		-		-		-		-		-		0.92854		928.54				10		57.34				10		5		39.1		5.2				10		5				5.2				10		5				5.2

		3		0.53874		538.74		0.61039		610.39		0.69498		694.98		0.78163		781.63		0.88061		880.61		39.3		0.00792		7.92		-		-		-		-		-		-		-		-		0.88061		880.61				20		61.94						10		42.7		6.19						10				6.19						10				6.19

		4		0.4955		495.5		0.57902		579.02		0.6546		654.6		0.74785		747.85		0.84563		845.63		39.4		0		0		-		-		-		-		-		-		-		-		0.84563		845.63				50		66.68				beach		20		46.7		6.69				beach		20				6.69				beach		20				6.69

		5		0.4624		462.4		0.5355		535.5		0.61566		615.66		0.69479		694.79		0.80037		800.37		42.6						0.01872		18.72		-		-		-		-		-		-		0.80037		800.37				100		71.86				0		50		49.7		7.2				1		50				7.2				2		50				7.2

		6		0.44306		443.06		0.51085		510.85		0.5796		579.6		0.66145		661.45		0.76173		761.73		42.7						0		0		-		-		-		-		-		-		0.76173		761.73												100		53.7		7.76						100				7.76						100				7.76

		7		0.42273		422.73		0.48863		488.63		0.55783		557.83		0.63473		634.73		0.71995		719.95		46.1										0.01449		14.49		-		-		-		-		0.71995		719.95				van der meer beach 1

		8		0.39202		392.02		0.46061		460.61		0.53062		530.62		0.60748		607.48		0.69548		695.48		46.2										0.01449		14.49		-		-		-		-								Tr		distanza				portata		tempo ritorno		distanza		altezza				portata		tempo ritorno		distanza		altezza				portata		tempo ritorno		distanza		altezza

		9		0.37013		370.13		0.43857		438.57		0.50855		508.55		0.58333		583.33		0.67077		670.77		46.3										0		0		-		-		-		-								5		65.67				20		5		38.7		5.2				20		5		55		5.2				20		5		19.5		5.2

		10		0.353		353		0.41612		416.12		0.47753		477.53		0.55574		555.74		0.63849		638.49		49.6														0.01943		19.43		-		-								10		71.36						10		42.3		6.19						10		60		6.19						10		20.8		6.19

		11		0.33546		335.46		0.39435		394.35		0.45672		456.72		0.52827		528.27		0.61316		613.16		49.7														0.01192		11.92		-		-								20		77.1				beach		20		46		6.69				beach		20		65		6.69				beach		20		22.8		6.69

		12		0.32196		321.96		0.37979		379.79		0.4353		435.3		0.50394		503.94		0.59019		590.19		49.8														0		0		-		-								50		83				0		50		49.5		7.2				1		50		70		7.2				2		50		24.3		7.2

		13		0.31187		311.87		0.36661		366.61		0.4195		419.5		0.48985		489.85		0.56351		563.51		51																						0.08036						100		89.44						100		53.5		7.76						100		75.5		7.76						100		26		7.76

		14		0.30082		300.82		0.3521		352.1		0.40465		404.65		0.47057		470.57		0.54482		544.82		51.5																						0.06433

		15		0.29074		290.74		0.34237		342.37		0.38577		385.77		0.45679		456.79		0.52406		524.06		52.5																						0.04379						van der meer beach 2						portata		tempo ritorno		distanza		altezza				portata		tempo ritorno		distanza		altezza				portata		tempo ritorno		distanza		altezza

		16		0.28664		286.64		0.33275		332.75		0.38008		380.08		0.43841		438.41		0.50926		509.26		53.1																						0.02241						Tr		distanza				50		5		37.8		5.2				50		5		53.5		5.2				50		5		18.8		5.2

		17		0.27909		279.09		0.32988		329.88		0.36694		366.94		0.42884		428.84		0.49202		492.02		53.2																						0.02241						5		31.52						10		40.8		6.19						10		58.5		6.19						10		20.5		6.19

		18		0.26505		265.05		0.32557		325.57		0.36078		360.78		0.41831		418.31		0.48093		480.93		53.3																						0.0178						10		34.26				beach		20		44.5		6.69				beach		20		63.5		6.69				beach		20		22		6.69

		19		0.25351		253.51		0.31589		315.89		0.35859		358.59		0.40538		405.38		0.47019		470.19		53.4																						0.0178						20		37.01				0		50		47.8		7.2				1		50		68.3		7.2				2		50		23.8		7.2

		20		0.23748		237.48		0.30485		304.85		0.34564		345.64		0.4106		410.6		0.45602		456.02		53.5																						0.01673						50		39.84						100		51.3		7.76						100		74		7.76						100		25.5		7.76

		21		0.23263		232.63		0.29216		292.16		0.33942		339.42		0.39984		399.84		0.4494		449.4		53.6																						0.01673						100		42.94

		22		0.22505		225.05		0.27641		276.41		0.3251		325.1		0.39551		395.51		0.45049		450.49		53.7																						0												portata		tempo ritorno		distanza		altezza				portata		tempo ritorno		distanza		altezza				portata		tempo ritorno		distanza		altezza

		23		0.21644		216.44		0.27334		273.34		0.31482		314.82		0.37819		378.19		0.43791		437.91																																				100		5		36		5.2				100		5		49		5.2				100		5		18.5		5.2

		24		0.20435		204.35		0.25657		256.57		0.30347		303.47		0.36336		363.36		0.42198		421.98																																						10		39.8		6.19						10		53.7		6.19						10		19.8		6.19

		25		0.18373		183.73		0.25447		254.47		0.29144		291.44		0.34728		347.28		0.41284		412.84																																				beach		20		43		6.69				beach		20		61.5		6.69				beach		20		21.5		6.69

		26		0.18216		182.16		0.24198		241.98		0.28007		280.07		0.33656		336.56		0.39559		395.59																																				0		50		46.8		7.2				1		50		66.8		7.2				2		50		23		7.2

		27		0.19113		191.13		0.2188		218.8		0.27546		275.46		0.33086		330.86		0.38161		381.61																																						100		50.5		7.76						100		71.8		7.76						100		25.3		7.76

		28		0.21077		210.77		0.20829		208.29		0.26156		261.56		0.3192		319.2		0.36862		368.62

		29		0.20966		209.66		0.20208		202.08		0.23446		234.46		0.3112		311.2		0.36141		361.41																																				portata		tempo ritorno		distanza		altezza				portata		tempo ritorno		distanza		altezza				portata		tempo ritorno		distanza		altezza

		30		0.19659		196.59		0.2395		239.5		0.22453		224.53		0.29775		297.75		0.34117		341.17																																				200		5		33.5		5.2				200		5		45		5.2				200		5		16.5		5.2

		31		0.19426		194.26		0.238		238		0.21435		214.35		0.26873		268.73		0.33137		331.37																																						10		36.5		6.19						10		49.5		6.19						10		18.5		6.19

		32		0.19793		197.93		0.23147		231.47		0.24385		243.85		0.25236		252.36		0.32452		324.52																																				beach		20		40.5		6.69				beach		20		55.3		6.69				beach		20		19.8		6.69

		33		0.20724		207.24		0.23787		237.87		0.25998		259.98		0.24449		244.49		0.30599		305.99																																				0		50		44.2		7.2				1		50		60		7.2				2		50		21.5		7.2

		34		0.16592		165.92		0.23691		236.91		0.27263		272.63		0.25969		259.69		0.27429		274.29																																						100		48.3		7.76						100		65		7.76						100		23.5		7.76

		35		0.13392		133.92		0.21563		215.63		0.28536		285.36		0.29362		293.62		0.27035		270.35

		36		0.09409		94.09		0.21927		219.27		0.27603		276.03		0.30646		306.46		0.25576		255.76

		37		0.06518		65.18		0.18959		189.59		0.2879		287.9		0.29758		297.58		0.28436		284.36

		38		0.03369		33.69		0.14721		147.21		0.25492		254.92		0.28777		287.77		0.30777		307.77

		39		0.01499		14.99		0.11093		110.93		0.24642		246.42		0.31634		316.34		0.3151		315.1

		40		0		0		0.08143		81.43		0.21279		212.79		0.31964		319.64		0.30925		309.25

		41						0.04454		44.54		0.17788		177.88		0.26282		262.82		0.31417		314.17

		41.5						0.03096		30.96		0.15295		152.95		0.29598		295.98		0.32183		321.83

		42						0.02524		25.24		0.1453		145.3		0.28741		287.41		0.31488		314.88

		42.5						0.01791		17.91		0.11628		116.28		0.26309		263.09		0.30522		305.22

		43						0		0		0.10006		100.06		0.2335		233.5		0.34072		340.72

		43.5										0.0792		79.2		0.21539		215.39		0.32068		320.68

		44										0.07202		72.02		0.20274		202.74		0.31666		316.66

		44.5										0.0491		49.1		0.18844		188.44		0.28964		289.64

		45										0.04354		43.54		0.16196		161.96		0.31282		312.82

		45.5										0.0269		26.9		0.13298		132.98		0.29758		297.58

		46										0.018		18		0.12607		126.07		0.28745		287.45

		46.5										0		0		0.10786		107.86		0.26341		263.41

		47														0.08628		86.28		0.23784		237.84

		47.5														0.06568		65.68		0.21189		211.89

		48														0.04777		47.77		0.20385		203.85

		48.5														0.04964		49.64		0.17886		178.86

		49														0.03216		32.16		0.15764		157.64

		49.5														0.01943		19.43		0.13376		133.76

		50														0		0		0.12093		120.93

		50.5																		0.10178		101.78

		51																		0.08036		80.36

		51.5																		0.06433		64.33

		52																		0.04569		45.69

		52.5																		0.04379		43.79

		53																		0.0334		33.4

		53.5																		0.01673		16.73

		54																		0		0

		beach 1		0.040 emersa				0.087 sommersa

		Distanza		H=5,70				H=6,19				H=6,69				H=7,20				H=7,76

				Q m3/s		Q l/s		Q m3/s		Q l/s		Q m3/s		Q l/s		Q m3/s		Q l/s		Q m3/s		Q l/s

		1				0				0				0				0				0

		2				0				0				0				0				0

		3				0				0				0				0				0

		4				0				0				0				0				0

		5				0				0				0				0				0

		6				0				0				0				0				0

		7				0				0				0				0				0

		8				0				0				0				0				0

		9				0				0				0				0				0

		10				0				0				0				0				0

		11				0				0				0				0				0

		12				0				0				0				0				0

		13				0				0				0				0				0

		14				0				0				0				0				0

		15				0				0				0				0				0

		16				0				0				0				0				0

		17				0				0				0				0				0

		18				0				0				0				0				0

		19				0				0				0				0				0

		20				0				0				0				0				0

		21		0.29797		297.97		0.35307		353.07		0.40359		403.59		0.47437		474.37		0.5467		546.7

		22		0.29232		292.32		0.34981		349.81		0.39785		397.85		0.4605		460.5		0.5362		536.2

		23		0.2837		283.7		0.34003		340.03		0.38641		386.41		0.45047		450.47		0.52033		520.33

		24		0.27756		277.56		0.3314		331.4		0.38127		381.27		0.44272		442.72		0.51		510

		25		0.26583		265.83		0.32421		324.21		0.37262		372.62		0.43757		437.57		0.49909		499.09

		26		0.25909		259.09		0.31807		318.07		0.35782		357.82		0.42684		426.84		0.48711		487.11

		27		0.25754		257.54		0.30497		304.97		0.35071		350.71		0.41683		416.83		0.48322		483.22

		28		0.25062		250.62		0.29763		297.63		0.34816		348.16		0.39708		397.08		0.47604		476.04

		29		0.24559		245.59		0.29186		291.86		0.33237		332.37		0.39464		394.64		0.45997		459.97

		30		0.23435		234.35		0.29182		291.82		0.32672		326.72		0.39984		399.84		0.44994		449.94

		31		0.22324		223.24		0.28862		288.62		0.31757		317.57		0.37751		377.51		0.44059		440.59

		32		0.21276		212.76		0.27971		279.71		0.31808		318.08		0.37146		371.46		0.44061		440.61

		33		0.20392		203.92		0.27182		271.82		0.31681		316.81		0.35283		352.83		0.42469		424.69

		34		0.20003		200.03		0.25029		250.29		0.30513		305.13		0.35895		358.95		0.41379		413.79

		35		0.20251		202.51		0.24528		245.28		0.30144		301.44		0.35348		353.48		0.40097		400.97

		36		0.20622		206.22		0.23531		235.31		0.28789		287.89		0.35045		350.45		0.39168		391.68

		37		0.20032		200.32		0.23397		233.97		0.27108		271.08		0.34236		342.36		0.39459		394.59

		38		0.20647		206.47		0.2322		232.2		0.26369		263.69		0.33223		332.23		0.39086		390.86

		39		0.19539		195.39		0.23446		234.46		0.25319		253.19		0.31722		317.22		0.38469		384.69

		40		0.21799		217.99		0.23912		239.12		0.24614		246.14		0.29602		296.02		0.37236		372.36

		41		0.22946		229.46		0.24252		242.52		0.24818		248.18		0.294		294		0.36172		361.72

		41.5		0.22947		229.47		0.23841		238.41		0.24867		248.67		0.28221		282.21		0.35403		354.03

		42		0.21773		217.73		0.23184		231.84		0.24899		248.99		0.28588		285.88		0.34257		342.57

		42.5		0.21417		214.17		0.2257		225.7		0.25525		255.25		0.28025		280.25		0.33175		331.75

		43		0.20972		209.72		0.23543		235.43		0.25308		253.08		0.28454		284.54		0.32935		329.35

		43.5		0.19981		199.81		0.25268		252.68		0.24844		248.44		0.28109		281.09		0.32545		325.45

		44		0.20666		206.66		0.25587		255.87		0.25503		255.03		0.27626		276.26		0.31717		317.17

		44.5		0.21622		216.22		0.26879		268.79		0.26164		261.64		0.27092		270.92		0.3084		308.4

		45		0.19883		198.83		0.25482		254.82		0.25622		256.22		0.27656		276.56		0.30379		303.79

		45.5		0.18384		183.84		0.24605		246.05		0.24329		243.29		0.28916		289.16		0.30435		304.35

		46		0.16299		162.99		0.2396		239.6		0.24159		241.59		0.29706		297.06		0.30354		303.54

		46.5		0.16044		160.44		0.23504		235.04		0.25979		259.79		0.28274		282.74		0.29484		294.84

		47		0.14684		146.84		0.23213		232.13		0.2779		277.9		0.28395		283.95		0.29438		294.38

		47.5		0.13287		132.87		0.23099		230.99		0.28028		280.28		0.29024		290.24		0.29649		296.49

		48		0.11493		114.93		0.24594		245.94		0.30704		307.04		0.29422		294.22		0.28678		286.78

		48.5		0.11027		110.27		0.23344		233.44		0.3058		305.8		0.28601		286.01		0.28671		286.71

		49		0.09947		99.47		0.22431		224.31		0.29192		291.92		0.27838		278.38		0.29686		296.86

		49.5		0.09168		91.68		0.20242		202.42		0.28543		285.43		0.28221		282.21		0.30208		302.08

		50		0.08259		82.59		0.18862		188.62		0.27362		273.62		0.3082		308.2		0.29872		298.72

		50.5		0.07909		79.09		0.17886		178.86		0.29253		292.53		0.30356		303.56		0.29758		297.58

		51		0.07515		75.15		0.16083		160.83		0.2874		287.4		0.32067		320.67		0.29755		297.55

		51.5		0.08118		81.18		0.15478		154.78		0.28499		284.99		0.34131		341.31		0.30649		306.49

		52		0.08793		87.93		0.14227		142.27		0.28189		281.89		0.34144		341.44		0.2968		296.8

		52.5		0.07759		77.59		0.1258		125.8		0.2718		271.8		0.33732		337.32		0.28729		287.29

		53		0.06024		60.24		0.11431		114.31		0.26276		262.76		0.32869		328.69		0.27968		279.68

		53.5		0.04651		46.51		0.10743		107.43		0.25174		251.74		0.3013		301.3		0.28131		281.31

		54		0.03841		38.41		0.09665		96.65		0.23592		235.92		0.31381		313.81		0.308		308

		54.5		0.02434		24.34		0.08797		87.97		0.21837		218.37		0.32754		327.54		0.32466		324.66

		55		0.02023		20.23		0.09379		93.79		0.21063		210.63		0.3195		319.5		0.32992		329.92

		55.5		0.00927		9.27		0.08578		85.78		0.18918		189.18		0.31752		317.52		0.3434		343.4

		56		0		0		0.09925		99.25		0.18088		180.88		0.32749		327.49		0.35571		355.71

		56.5						0.09854		98.54		0.16527		165.27		0.30374		303.74		0.33873		338.73

		57						0.08315		83.15		0.15241		152.41		0.29291		292.91		0.33117		331.17

		57.5						0.07052		70.52		0.14335		143.35		0.28013		280.13		0.33767		337.67

		58						0.05698		56.98		0.1321		132.1		0.27307		273.07		0.31711		317.11

		58.5						0.04765		47.65		0.12209		122.09		0.25411		254.11		0.33753		337.53

		59						0.03342		33.42		0.11371		113.71		0.23419		234.19		0.34244		342.44

		59.5						0.01963		19.63		0.11727		117.27		0.21399		213.99		0.32673		326.73

		60						0.02026		20.26		0.10467		104.67		0.20279		202.79		0.34186		341.86

		60.5						0		0		0.11114		111.14		0.19003		190.03		0.3335		333.5

		61										0.11479		114.79		0.18767		187.67		0.32317		323.17

		61.5										0.10122		101.22		0.16248		162.48		0.30497		304.97

		62										0.08375		83.75		0.15657		156.57		0.29778		297.78

		62.5										0.07197		71.97		0.14623		146.23		0.27534		275.34

		63										0.05827		58.27		0.13581		135.81		0.25979		259.79

		63.5										0.04921		49.21		0.12765		127.65		0.24753		247.53

		64										0.03832		38.32		0.13491		134.91		0.23904		239.04

		64.5										0.022		22		0.1132		113.2		0.21983		219.83

		65										0.02099		20.99		0.14063		140.63		0.20133		201.33

		65.5										0		0		0.12144		121.44		0.19136		191.36

		66														0.11228		112.28		0.18		180

		66.5														0.10939		109.39		0.15859		158.59

		67														0.08896		88.96		0.15112		151.12

		67.5														0.08023		80.23		0.14165		141.65

		68														0.06216		62.16		0.13017		130.17

		68.5														0.04296		42.96		0.12907		129.07

		69														0.03594		35.94		0.14498		144.98

		69.5														0.02647		26.47		0.11767		117.67

		70														0.02088		20.88		0.13019		130.19

		70.5														0		0		0.15208		152.08

		71																		0.13623		136.23

		71.5																		0.11598		115.98

		72																		0.09647		96.47

		72.5																		0.08855		88.55

		73																		0.07668		76.68

		73.5																		0.06389		63.89

		74																		0.05084		50.84

		74.5																		0.04004		40.04

		75																		0.0264		26.4

		75.5																		0.01809		18.09

		76																		0		0

		beach 2		0.2 emersa				0.098 sommersa

		Distanza		H=5,70				H=6,19				H=6,69				H=7,20				H=7,76

				Q m3/s		Q l/s		Q m3/s		Q l/s		Q m3/s		Q l/s		Q m3/s		Q l/s		Q m3/s		Q l/s

		1		0.94478		944.78		1.07889		1078.89		1.22776		1227.76		1.38581		1385.81		1.54634		1546.34

		2		0.84921		849.21		0.97654		976.54		1.11271		1112.71		1.26623		1266.23		1.43571		1435.71

		3		0.75898		758.98		0.88001		880.01		1.01351		1013.51		1.16491		1164.91		1.31254		1312.54

		4		0.68671		686.71		0.8014		801.4		0.92464		924.64		1.07104		1071.04		1.20929		1209.29

		5		0.61358		613.58		0.73342		733.42		0.83684		836.84		0.9766		976.6		1.12692		1126.92

		6		0.56756		567.56		0.67653		676.53		0.7762		776.2		0.89899		898.99		1.04116		1041.16

		7		0.50642		506.42		0.61391		613.91		0.71458		714.58		0.84288		842.88		0.97546		975.46

		8		0.49239		492.39		0.56412		564.12		0.65181		651.81		0.76001		760.01		0.89392		893.92

		9		0.44617		446.17		0.53242		532.42		0.60632		606.32		0.70272		702.72		0.83266		832.66

		10		0.40428		404.28		0.49573		495.73		0.5773		577.3		0.68128		681.28		0.77865		778.65

		11		0.3582		358.2		0.44908		449.08		0.5379		537.9		0.63879		638.79		0.74018		740.18

		12		0.31627		316.27		0.42114		421.14		0.47931		479.31		0.59423		594.23		0.70713		707.13

		13		0.28469		284.69		0.39		390		0.45208		452.08		0.53126		531.26		0.64733		647.33

		14		0.26259		262.59		0.35456		354.56		0.40652		406.52		0.51258		512.58		0.60727		607.27

		15		0.25481		254.81		0.30056		300.56		0.35741		357.41		0.4506		450.6		0.56615		566.15

		16		0.2399		239.9		0.27276		272.76		0.31757		317.57		0.41707		417.07		0.51496		514.96

		17		0.15856		158.56		0.26052		260.52		0.29796		297.96		0.35121		351.21		0.46587		465.87

		18		0.14832		148.32		0.23553		235.53		0.31944		319.44		0.31066		310.66		0.41448		414.48

		19		0.02556		25.56		0.12943		129.43		0.29465		294.65		0.29803		298.03		0.38902		389.02

		20		0		0		0.09628		96.28		0.187		187		0.31667		316.67		0.3312		331.2

		21				0				0		0.20205		202.05		0.2627		262.7		0.35538		355.38

		22				0				0		0.04878		48.78		0.15272		152.72		0.41602		416.02

		23				0				0				0		0.11303		113.03		0.28771		287.71

		24				0				0				0		0.02354		23.54		0.15147		151.47

		25				0				0				0		0		0		0.12378		123.78

		26				0				0				0				0		0.01691		16.91

		27				0				0				0				0		0		0






_1065357375.dwg

