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Shape and Dimensions |

@ Shape and Dimensions of Dolos

Advantages of Dolos L B
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High Wave-Dissipati

Dolos wave-dissipating works maintain large surface roughness and suitable porosity. They allow
the reduction of wave pressure on the breakwater, wave runup, and wave reflection.

High Stability

Combining two anchors forms shape of a single Dolos. Dolos wave-dissipating work realizes
high stability due to the interlocking of blocks caused by such an anchor-like shape.

Superior Economy

High stability of Dolos enable required mass against waves to be reduced up to a half of other
conventional blocks. Therefore, the machinery for transport and installation can be reduced in
size. Moreover, the high porosity of Dolos wave-dissipating works makes the total number of
blocks fewer. Due to the characteristic above, Dolos wave-dissipating works indicate superior

® Dimensions of Dolos .
units in mm

1 %2
Type (t) Actual Mass  Actual Weight Volume ~ Form area f

(® (KN) (m?) (m?) |

economy.

Ease of Fabrication a

Thanks to the reduction in block size, we can freely select machinery, ships and the area of
fabrication yard. No particular skill for block placement is needed because we can naturally obtain
the entanglement of blocks caused by the shape of the block.

40 41.12 403.25 17.391 50.041 4823 1543 986 830 1441 1401 270 78

50 51.42 504.26 21.739 58.067 5196 1663 1062 894 1552 1510 291 84

80 82.32 807.28 34.787 79.443 6077 1945 1242 1045 1816 1765 340 99

%1 Actual Mass and Actual Weight include Reinforcing Steel Weight
%2 Actual Weight=9.80665 X Actual Mass




Reinforcing Bar Arrangement

® 40ton

@®50ton
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M Main Reinforcement M Reinforcement for Haunch

()16-032 14,500

B Main Reinforcement B Reinforcement for Haunch
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®380ton lI Hudson Formula
In general, the required mass is calculated by using the following Hudson formula:
6,077
8 714 .. 714 _332.5 12@170=2,040 332.5 714 714 258
Where M : Mass of Dolos (t)
g 3 / pr: Density of Dolos (2.36 t/m)
M,
ff i Sr : Specific gravity of Dolos to the seawater (pr / pw)
g I’ \\ L Pr-H’ : Density of (pw=1.03t/m) i
§$L I T 5 o o M= Eq.(1) pw: f.ensnyo s:a‘w:ter pw=1.03t/m
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~ ® m - NEN 2 | Ko : Stability constant determined by the shape of the armor units
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= : 0 2 Hudson Formula with the Stability Number (Ns)

Recently, the “Hudson Formula with the Stability Number (Ns)” has become popular in ports and harbors design.

(“Technical Standards and Commentaries for Port and Harbour Facilities in Japan”, http://www.ocdi.or.jp/en/technical-st-en.html)

B Main Reinforcement B Reinforcement for Haunch

Where M : Mass of Dolos (t)
® 16-D415,300 .
(® 8-D41X3,310 pr: Density of Dolos (2.36 t/m)
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Sr : Specific gravity of Dolos to the seawater (pr/ pw)

pw : Density of sea water (pw = 1.03 t/m)
H : Design wave height (m)

264
264

Ns : Stability number determined by the shape of

1,922 | 1,550 | 1,922

. . the armor unit, slope angle and degree of damage
M Table for Reinforcing Bars (sp. peang 9 9
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B Shear Reinforcement " @ o bom | o) | g | ShePe Equation(1) is an expression obtained by replacing Ns’ by Ko-cota in Equation(2).
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! & ! § ! & ! S L) py—— The following equation for wave-dissipating concrete blocks that are randomly placed in all the front face of an upright wall
. g
! _._!_._ [ —- I — — @ [on5] soo0] 13] 358 | 22606] 4358 () have been proposed. In this formulation, various wave and structural conditions can be taken into account.
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Typlcal Sec‘“onal DlmenS|OnS Typical inclination is 1:(1.3~1.5)

II Upright Wall

@ Two layer placement

Thickness ‘ B |

@ Entire cross-section placement

of two layer

@ Dimensions (Typical slope angles)

Type (t) Thickness
of two layer B
40 8.6 8.6
50 93 9.3
80 10.9 10.9

2 Sloping Type Breakwater

Thickness }_—.‘

@ Dimensions (Typical slope angles)

Type (1) Thickness
of two layer B
40 8.6 13.0
50 93 14.0
80 109 16.4

B
F—
,-/\9
05
N
units in m
2 rows width 2 rows width
B’ B’
B
1:13 1:4/3 1:15 1:13 1:4/3 1:15
57 5.7 6.0 13.0 10.1 10.1 104
6.1 6.2 6.5 14.0 10.8 10.9 11.2
7.2 73 7.6 16.4 12.7 12.8 13.1
@ Entire cross-section placement
B
F—
7.
<) .
N f/ja,
\\?D N,
N &
@Owner : Kagoshima Prefecture.
@Year Built  :1977-1978
o @Tonnage : 50 ton
units in m
3 rows width L s ek @ Design Wave : Ho=11.80m,To=16.80s
B’ B’
B
1:13 1:4/3 1:15 1:13 1:4/3 1:15
7.1 7.3 7.8 173 11.4 11.6 12.1
7.7 7.8 84 18.7 124 125 13.1
9.0 9.1 9.8 21.8 14.4 14.5 15.2

® The dimensions above are default values. Please contact us for other desighs.

Calculation of Required Number

The required number is calculated by using the following equation:

V(1-p)
N=——

1%

Where N
V
v
P

: Required Number of Dolosse

: Volume to be filled with Dolosse (m)
:Volume of a Dolos (m)

: Porosity (57.5%)

. 9 5ne
Cross section




Naha Port

@O0wner

. Okinawa General Bureau

@ Year Built

$ 1980

@ton type

: 40 ton. 50 ton

@ design wave

: Ho=11.50m,To=15.10s
: H13=9.70m,T13=15.10s

Plan view

New port breakwaterno.1)

Cross section

Naha Port Urazoe breakwaterno.1)

@O0wner : Okinawa General Bureau
@Year Built 1981~
@ton type : 50 ton

@design wave : Ho=11.50m,To=15.10s
: H13=10.70m,T13=15.10s

Plan view

Cross section
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Fabrication Process

s

S B e S I e
Assembly needs support frames.

3 Concrete pourin




