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(£~ g) Transmitted wave height/incident significant wave height versus relative freeboard for
wave transmission by overtopping due to irregular waves.

(E-1) Value of r for various slope characteristics (after Battjes,

1974).

Slope Surface Characteristics Placement T
Smooth, impermeable —————e 1.00
Concrete blocks Fitted 0.90
Basalt blocks Fltted 0.85 to 0.90
Gobi blocks Fitted 0.85 to 0.90
Grass ———— 0.85 to 0.90
One layer of quarrystone Random 0.80
(impermeable foundation)

Quarrystone Fitted 0.75 to 0.80
Rounded quarrystone Random 0.60 to 0+65
Three layers of quarrystone Random 0.60 to 0.65
(impermeable foundation)

Quarrystone Random 0.50 ro 0.535
Concrete armor units Random 0.45 ro 0.50

(~ 50 percent void ratio)

The use of the figures to estimate wave runup 1is {llustrated by the
following example.

E-2 Hudsono| AI3ZT Kd
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# 3. Suggested K, Values for Use in Determining Armor Unit Weight

*

random
random
random

random

random
specialep

random

random
random
random
random

uniform

random

39

2.1 24 1.7 1.9 15 to 3.0

238 3.2 2.1 2.3 !
t 2.9 t 2.3 I
2.9 3.2 15
35 40 25 2.8 2.0
2.0 2.3 3.0
45 37 42 I
48 55 35 45 i
5.9 6.6 15
7.2 8.3 5.5 6.1 2.0
4.0 44 3.0
8.3 9.0 15
9.0 10.4 7.8 8.5 2.0
70 7.7 3.0

22.0 25.0 15.0 16,5 2.0 #
135 15.0 3.0
6.8 78 - 5.0 [
8.2 9.5 5.0 7.0 I
120 15.0 75 95 I

2.2 2.5

n is number of units comprising the thickness of the armor layer.

t The use of single layer of quarrystome armor units subjects to breaking waves is not re—
commended, and only under special conditions for nonbreaking waves. When it is used,
the stone should be carefully placed.

% Special placement with long axis of stone placed perpendicular to structure face.

§ Applicable to slopes ranging from 1 on 1.5 to 1 on 5.

I Until more information is available on the variation of Ky Value with slope, the use of
Ky should be limited to slopes ranging from 1 on 15 to 1 on 3. Some armor units tested

on a structure head indicate a Ky slope dependence.

# Stability of dolosse on slopes steeper than 1 on 2 should be substantiated by site specific

model tests.
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¥ 4. Suggested Ky Values for Use in Determining Armor Unit Weight'

No ~-Da,mage Criteria and Mmor Overtoppl g
~ Structure Trunk -
Placemeh’t ' Ky? . ; ,
, S | Breaking Wave Nonbreaking,wave Br‘eakizringaVé;f‘Nonbi"eaking: Wy'ya'ye‘ SoCorf
arrystone :
meoth rounded random 1.2 2.4 1.1 1.9 1.5 to 3.0

nde random 1.6 3.2 14 2.3 5
random* 4 2.9 ¢ 2.3 >

1.9 3.2 1.5

random 2.0 4.0 1.6 2.8 2.0

1.3 2.3 3.0

random | 2.2 45 2.1 4.2 5

special® 5.8 7.0 5.3 6.4 5

speciall 7.0~20.0 85~24.0 - —

5.0 6.0 1.5

random 7.0 8.0 4.5 55 2.0

3.5 4.0 3.0

8.3 9.0 1.5

random 9.0 10.0 7.8 8.5 2.0

6.0 6.5 3.0

random 15.88 31.8° 8.0 16.0 2.0°

7.0 14.0 3.0

random 6.5 7.5 — 5.0 5

random 8.0 9.5 5.0 7.0 5

random 11.0 22.0 — - 5

uniform 12.0 15.0 7.5 9.5 5

random 2.2 25 - —

' CAUTION : Those Ky values shown in italics are unsupported by test results and are only
provided for preliminary design purposes.

Z Applicabel to slopes ranging from 1 on 1.5 to 1 on 5.

% n is the number of units comprising the thickness of the armor layer.

* The use of single layer of quarrystone armor units is not recommended for structures sub—
ject to breaking waves, and only under special conditions for structures subject to nonbreaking
waves. When it is used, the stone should be carefully placed.

5 Until more information is available on the variation of Kp value with slope, the use of Ky
should be limited to slopes ranging from 1 on 1.5 to 1 on 3. Some armor units tested on
a structure head indicate Kn~slope dependence.

b Special placement with long axis of stone placed perpendlcular to structure face.

7 Parallelepiped —shaped stone : long alab—like stone with the long dimension about 3 times
the shortest dimension(Markle and Davidson, 1979).

8 refers to no—damage criteria(<5 percent displacemnt, recking, ets.) ; if no rocking(<2 per—
cent)is desired, reduce Kp 50 percent(Zwamborn and Van Niekerk, 1982).

% Stability of dolosseon slopes steeper than 1 on 2 should be substantiated by site-specific model tests.
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