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Combined tide {a) New Moon
5 At new Moon, spring tides ocour as the Moon's and
un Sun's bulges are aligned with their maxima at the
O Moon +— same locatians.
(b} First Quarter
Al first quarter Moon, neap tides ocour as the Moon's
Sun and Sun's bulges ars aligned at 80° to each other and
— the maxima of the Moon's tide coincide with the minima
of the Sun's lide.
{c] Full Moon
Sun Al full Moon, spring tides with a graater tidal range
A (higher high and lower low tides) occur because the
lidal bulges caused by the Moon and the Sun are
aligned with their maxima at the same locations.
{d) Third {or Last) Quarter
Sun Al third quarler Moon, neap tides oceur becauss the
- Moan's bulge and Sun’s bulge are aligned at 9C° to
each other and the maxima of the Moon's tide coincide
with the minima of the Sun's tide.
Moon  3rd quarter  New moon 1st quarter Full moon {e)  Monthly lidel records show the twice monthly
phase: occumence of spring tides associated with new Moon
O . O O and full Moon, and the twice monthly occurrence cof
Tidas: Neap Spring Neap Spring neap tides associated with tha quarter Moons,
"rﬂie:' Water | HHW
. N Teeet A A
ws. Maanaif fitnan] IR i
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HLW
B 24h 48
T T T T
1 5 10 15 2t 25 30 Days Semi—diurnal Tide
Legend :
HHW = Higher high water
\} Earlh rotation LLW = Lowsr low water
LHW = Lower High water
N North Pole HLW = Higher low water
Notes:

1. The observed spring and neap sequences on Earth are mare complicated for reasons that the orbits of the Moon and Sun are not
in tha same plana as this simplified figure depicts. Thesa orbite are inclined to sach other and tha inclinatien changes with tima.

2. Lunar Tide : Tide due lo Moon only
Solar Tide : Tide due to Sun only

Figure 1 — Simplified Earth/Mcon/Sun System for Spring and Neap Tides
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Figure 2 — Locations of Tide Stations
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Legend:
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Figure 3 — Locations of Weather Stations
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Waglan Island Station Jan 1975 - Dec 1999
Annua Wind Rose

No. of Observations = 27444
No. of Varigble Winds (%) = 284 (0.1%)
No.of Calm Winds (%) = 1612 (0.7%)

Cheung Chau Station Jan 1970 - Dec 1991
AnnualWind Rose

No. of Qbservations = 192840
No. of Variable Winds (%} = 908 (0.5%)
No. of Calm Winds (%} = 3622 (1.9%)

Kai Tak Airport Southeast Station Jan 1968 - Dec 1997
Annual Wind Rose

No. of Observations
No. of Variable Winds (%)
No. of Gaim  Winds (%)

262891
a5 (1.6%)
7550 (2.9%)

132 3382 83142 >142 mh
1| T ]

Wind Speed

0 10 20 3¢
Perceniage Frequency

Note:

1.

The number in the inner circle is the percentage frequency of occurrence of calm and variable winds.

Figure 4 — Annual Wind Rose
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Notes:
1

1. Period = W

2. The figures on the two axes are indicative anly.

3. m; = i-th moment of the spectrum = ]: fIE)df ;

0,12 3... and t = time domain.

Figure 5 — General Shape of Wave Spectrum
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Notes:

1. Kau YiChau Recorder at: Longitude 114° 4.28° Latitude 22° 16.46' in 1994, moved to
Longitude 114° 3.7’ Lalitude 22° 16.00" on 26.1.1995

2. West Lamma Channel Recorder at: Longitude 114° 4.76' Latitude 22° 13.02’

Figure 6 - Locations of Wave Stations
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Wave Roses at West Lamma Channel

Notes:
1. Data Collection Period 1994-2000.

2. Wave heights with occurrence percentage less than 0.5% are not shown.

Figure 7 — Wave Roses at Kau Yi Chau and West Lamma Channel
Wave Stations
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Legend :

Wave Region 1
Wave Region 2

Wave Region 3

Wave Region 4

KOWLOCN

+
Point A See Figure 10 N o

HONG KONG ISLAND

Notes:

1.
2,

The coastline is the coastline in 1996,

Description of each wava region is given in Table 35.

Figure 9 — Wave Regions in the Harbour Area
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Significant Wave Height and Maximum Wave Height {m}

Wave Height Variation During a Typical Weekday Measured at Point A (See Figure 9)
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Figure 10 — Daily Wave Variation around a Harbour Wave Station close to Busy Fairways
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Probability, P per cent
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Legend:
T = return period of a particular extreme wave condition
p = the probabllity of a particular extreme wave condition occurring during design life N years

Source: BSI (2000}

Figure 11 — Relationship between Dasign Life, Return Period and Probability
of Exceedence
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Bow
Stern
Length between perpendiculars
1
Length overall
Port side
Astern -— C > — Ahead
L Starboard side
— —-——'—'__——___—_—‘—‘—-— _—
Fresboard
Moulded depth ——— Draft

- J

\i;Keel

Width or Beam

Figure 12 — Ship Definitions
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Note:
1. Descriplion of various formations is given in Table 38.

Figure 13 — Schematic Diagram of Ofishore Quaternary Stratigraphy of Hong Kong
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paving

assumed
water level

Minimum tidal lag {ah}to be :

0.7m for Normal Loading Conditions
1.0m for Extreme Loading Conditions

flow from
landward sources ~

Note:

1. Assumptions - land behind seawallis paved.
- flow from landward sources is negligible.
- adequate surface and back drainage are provided.

Figure 14 — Ground Water Profile behind Seawalls — Area Paved
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{hydrostatic pressure and bucyancy not shown)

The elevation lo which wave pressure is exerled :
% = 075(1+ cosf)Hp

Where 8 is the nominal angle belween the direction of wave approach and a line normal
lo the structure. When the actual angle between the direction of approach and the
normal is 15°or less, 8 =0. When the actual angle exceeds 15° B =actual angle of 15°

*

Wave pressure on the front face of the structure {Hydrostatic pressure not included) :

1
Pt 3(1 + cosB)(a +&, cos?g)Y, H,

Puz = T3 Py

Uplift pressure at the toe of the structure {bucyancy not included) :

Py = 510!1 as(1+ cosB) ¥, Hp
where »
1 47d /L
a =06+ - |———
2 { sinh(4md /L)
) 1., d, _d Hp .2 2d
O, s the lesser of —( —2——m ) (D = m
2 3( a )(dm) or a, Mo
ag =13 —L

1
d cosh2rd /L)

Note:
1. o ,a, and oy may also be estimated from design curves in Figure 18

Source: BSI (2000}

Figure 15 — Maximum Wave Pressure on Vertical Structures

(Breaking and Non-breaking Waves) — Pressure Distribution
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Legend:

L = wawelenglh of design wave in depth d comespending to T
H, = design wave height

Note:
1. See Figure 15 for d, d', dp, and dp

Source : BSI (2000)

Figure 16 — Maximum Wave Pressure on Vertical Structures
(Breaking and Non-breaking Waves) — Alpha Values
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Crest of clapotis

Mean level of clapotis\
Free incident

wave 3 ,I’ \\\

—_ — — 2HD—- !I_ A ]
H SWL }_Hoc R \\
D17 S

AR AR AR AR AR AR R

Water level
o behind seawall

Seawall

|

d

T ey

Yol

I
i Piin Uplift due to
7}7\@/5 combined effect .
of buoyancy and | Ywd
waves

Pressure atthe toe of the structure (Effect of hydrostatic pressure included) :

Pmin = Ywd —%Hp /cosh(27d/L) under trough condition

~

Height of clapotis = 2 times height of free incident wave

THp?

Clapotis sel-up, Hos = i

coth {297d /L)

Notes:
1. The wave pressure distribution on the wall, based on the theory of Sainflou, is assumed to be linear with depth.

2. The figure of 0.7 might nol ba corrgct for steep wave conditions, sleaply sloping seabeds and composite structures.

Source: BSI (2000)

Figure 17 — Wave Pressure under Wave Trough
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Z
e
=n=H X _t
I=7= > cos[Z‘rr( L T)}
‘nmax=% 1
- 3 X
du
U, gt
Az-J
1 fIiAZ
Wave height: H d r fpaz : p : Water density
Wave length: L .
W iod: T 7 : Height of water surface
ave period: D above still water level
z=—d
Seabed ‘_
7z 77, 7. 7. 7.
¢ o p9mD’ H{l cosh [2w{z+d)/L] }
limax = 2177y L~ cosh [2wd/L]
P pgDHz[g_Tz [cosh Loz 4] ]2]
Dimax = D57 1"4LZ | cosh [2#d/L]
Where f; = inertia force per unit length at depth z; ; 'max’ denotes its maximum value.
fpp = drag force per unit length at depth z; ; ‘max’ denoles its maximum value.
Cr = inertia coefficient
Cp = drag coefficient
D = pile diameter
g = acceleration due lo gravity
For DWp > 0.2, inertia force is dominant:
Wave Force on Pile = 1.4 x [Summation of f; .., from water surface to seabed]

1.4 % 3 flimex AZ
I

For D/Wp <0.2, drag force is dominant:
Wave Force on Pile = 1.4 x [Summation of fp may frem water surface to seabed)
= 14 X zf[}imax AZ
I

and Wp

orbit width of water particles at the surface
H

tanh{_2'rLr_d)

Notes:

1. Forinclined piles, the maximum force per unit length perpendicular to the actual inclined pile is taken
to the horizontal force per unit length of a fictitious vertical pile atthe same location.

2. The pile diameter should include an allowance for wave growth.

3. The above expression is based on linear wave {Airy} theory.
Source: BSI (2000)

Figure 18 — Wave Forces on Piles
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Figure 19 -

Drag Coefficient Values for Circular Cylinders
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Velocity veclor

Paint of impact

Legend:

Ry = distance between the point of cantact from the centre of mass

Y = angle between the line joining the point of contact to the centre to mass and the velocity vector
Ly = length of the hull between perpendiculars

Source : BSI (1994b)

Figure 20 — Geometry of Vessel Approach to Berth
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Hull line at
impact level

Fender unit

- af

Face of copej

(@) Horizontal Geometry

Deflections A1, Az, Aj elc.
10 be determined to
establish the angle of

application of loads \
\/

==

Lo VN7
= (b} Vertical Geometry

Note;

1. A4, A, As are deflections of the fender unit.

Source: BSI (1994b)

Figure 21 — Hull and Fender Geometry at Impact
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