Chapter 12: design practice for

closure dams

ct5308 Breakwaters and Closure Dams
H.J. Verhagen

March 28, 2012

Faculty of Civil Engineering and Geosciences
Section Hydraulic Engineering

“]
TUDelft

Delft University of Technology




Design practice
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very basic equations (the “model”)
for the Stone Closure
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results of the re-analysis
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Example: channel, 4000 m wide, storage area 200 km?,
channel depth 17.5 m, tidal amplitude 2.5 m
Determine velocities and stone sizes, using simple equation
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Values of ADy as a function of B/B, and d’ {on vertical axig)
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strategy requir
vertical 0.7
combined 0.98
horizontal 0.5
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the feni-dam
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Closure of the § e
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rock closure
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vertical closure, smooth current pattern
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cailssons
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principle of a caisson
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some examples (2)
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cross section (1)
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some examples (4)
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some examples (5)
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Caisson closure time before  velocity

slack water above sill

- salling in the caisson -70 min

- positioning caisson above sill -55 min

- connect caisson to already -30 min <0.75m/s

placed ones

- sinking down of caisson -15 min < 0.30 m/s
- caisson on sill - 5 min

- moment of slack water 0 min

- removal of wooden floating planks +10 min

- dumping of extra stone for ballast +60 min
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current velocities (m/s)
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window for caisson closure (1)
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window for caisson closure (2)
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sand closure
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production vs. loss
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equment and borrow area
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dredges needed

number of dredges crest width of the dam
1 less than 40 m
2 40 - 55 m

3 65-75m

4

7/5-100 m
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slopes

under water 1:15-1: 30
Intertidal area 1:50 - 1:100
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loss calculation

\PZUZ/CZA%O ks roughness (0.1)
C=18log(12h/k,)

CD:S/ \/ gAds,

H waterdepth

b=1.75-25
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loss calculation (2)
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loss calculation (3)
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a more complicated example

foreshore, 250 m wide, 0.5 m below msl
gully of 200 m wide, depth of 4 m below msl
tidal flat 300 m wide, at msl

main gully, 250 m wide, 6.5 m below ms|

profile 4000 m? at high water and 1800 m? at low
water

tidal range 2x tidal amplitude) is 3 m

storage area is 20 km? at high water and 5 km? at low
water

flow analysis is done with Duflow
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original state, phase O
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Blocking the shallows first

foreshore sec. gully tidal flat  main gully
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original state, phase 2
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option: shallows first
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Check on velocities

Uin mis secondary gap
Qinm’s during ebb during flood during ebb during flood
phese | Sitaion | U | Qno | Uno | Qo | Une | Quur | U | Qo

U, becomes too high for closed
caissons
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closing steps using sluice caissons

phase action foreshore  sec.gully  tidal flat maingully  sluice gate
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shallows first, phase 4
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velocities with sluice caissons
(velocities In the caissons)

Uin ms secondary gap
Qinm%s during ebb during flood during ebb during flood

“prase | Sit6tion | Uns | Ome | U | O | Ume | Ome | Um | O
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velocities In case of three sluice
cailssons

Uinms secondary gap
Qinm’s during ebb during flood during ebb during flood
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Blocking the main channel first

raise sills in both channels somewhat (to the maximum
allowed)

place caissons in main channel

close secondary channel and tidal flats by dumping
rock

keep a small gully open
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seguence of closing (main channel
first)

action foreshore sec. qully tidal flat  island  main gully
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velocities (main channel first)

Uin mis secondary gap **
Qinm’s during ebb during flood during ebb during flood
phese | Swaion | Unac | Qur | Uno | Ono | Unoc | Qror | Uroc | Qo
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main channel first, phase 9
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maln channel first, water levels In

“option: main gulley first
water levels in the basin:

phases: 5 6 7 8

tup of layer
phase 6to7
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closing steps secondary gully

phase action foreshore sec. gully tidal flat
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flow velocities In several stages

_phase | situation | ebb | flood | ebb | flood | ebb | flood | ebb | flood
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pure vertical closure (both channels

simultaneously)
 raising the level simultaneously in all channels
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full length vertically, phase: all
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option: full length vertically
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steps In the vertical closure

foreshore sec. gully tidal flat main gully
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velocities In the vertical closure
(phase 1-4)

Uin ms secondary gap
Qinm’/s during ebb during flood during ebb during flood
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full length vertically, phase 4

option:  full length
phase 4

c bdb

%///////////////%7/

O

o

—
—
—
—
e

—

@ N .
Lt e e

flow velocities (m/s)

%
TUDelft



velocities In the vertical closure
(phase 1-4)

three

_phase | situation | ebb | flood | ebb | flood | ebb | flood | ebb | flood
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full length, phase 3to4 and 4 to 5
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option: full length

phase 3 to 4 option: full length
phase 4 to 5
water levels n the basin:
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uplift of impermeable bed protection

impermeable bed-protection
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