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SUPPORTING REPORT NQO. 6

PRELIMINARY DESIGN

i. DESIGN CRITERIA FOR THE MASTER PLAN

i.1 General

There are several countermeasures to deal with the problem of river mouth clogging
and they can be classified into structural method and non-structural method. Structural
methods include the breakwater, the jetty, the training wall and the groin. The

non-structural methods are dredging and the reservoir.

1.2 Design Base
The design of countermeasures is based on the following design manuals:
(1) Shore Protection Manual, U.S. Army Corps of Engineers, 1984.

(2) - Technical Standards for Port and Harbour Facilities in Japan, The Overseas

Coastal Area Devélopment Institute of Japan, 1991,
(3) Dredging for Navigation, United Nations, 1991.

{4) Others (similar projects in Malaysia and Japan).

1.3  Design Criteria for Each Countermeasure

For the improvement of the representative river mouth, the alternative
countermeasures studied afé_ dredging, breakwater, jetty, training wall, groin and
reservoir.” The criteria for these countermeasures for river mouth improvement are

discussed below.
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Dredging

To design dredging, the dredging width, side slope, depth and stretch must be clarified.

The criteria to figure out the dimensions are as follows:

(0

2

Width
A two-lane navigation channel is provided to assure safe navigation. The
following equation to determine the width of the dredging channel, which is
commonly used for dredging a two-lane navigation channel in Malaysia such as
Kuala Sg. Sedili, is applied:

wW=10*B
where,

W . dredging width (m)

B : ship beam (m)
However, for the river .stretch where the river width is narrower than the above
"W", the following equation for dredging a one-lane navigation channel is
applied:

W-=5*B

Side Slope

The design side slope of the dredging channel varies from 1:2 to 1:5 deb_ending
on the soil conditions, In this stu_d.y, the side slope of 1:3 used in the Kuantan
River Mouth is applied to the sandy coast and that of 1:5 used in the Perlis
River Mouth is applied to the muddy coast.
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(3) Depth

- The desigﬁ depth below chart datum (CD) is decided by the draft of ship plus
allowance. The allowance is decided cons.idering the squat of ships, wave,
siltation, etc., which can be hardly identified unless detailed observation data
are available. Herein, the clearance of 97 cm, which is used for the dredging of

the Kuantan River Mouth, is applied.
(4) Stretch

The dredging stretch seaward is decided by the distance from the river mouth
‘to the point where the seabed height corresponds to the design water depth.
That of the inner channel employs the shorter distance between the fo_llowing
two cases as long as the river has enough width for dredging by the design
Width; one is from the river mouth to the point Where the river bed height
corresponds to the design water depth, and the other is from the river mouth to
the center of the port where ianding. facilities are supposed to be provided.
Otherwise, the stretch is decided to be the point where the design dredging

width corresponds to the river width.
Breakwater

The design features of breakwater are emphasized with the height, the length, the
crown width of breakwater, the width between breakwater and the side slope. The
following design criteria are applied to determine the design features of the

breakwater.
(1) Height

The breakwater adopts the height of the mean high water level (MHWL) plus
wave héight and wave run-up clearance, which has been applied to the Kemasin

Semarak Project.
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Jetty

Length

To prevent waves from coming into the navigation channel, the length of the

breakwater i as long as the affected stretch.

Crown Width_

The crown width of .10.0 m, enough to prevent overtopping waves, is applied.
Width between Breakwaters

In case two parallel breakwaters are provided, the width between breakwaters
is based on the average river width near the river mouth so as not to lower the

flow capacity of the river mouth.

Side Slope

The breakwater employs the side slope of 1 : 1.5, which has been adopted to

Chedering, Terengganu and Pelabuhan Kuantan, Pahang,

Since the structures are similar, the design criteria for jetties follows those of the

breakwaters, except the determination of héight.

(D

@)

Height

The height of jetty adopts the mean high water level (MHWL) in accordance
with the Shore Protection Manual. In the land-side, the height is 1.0 m higher

than the beach elevation. -
Length

To prevent sedimentation of drifting sand or silt in the navigation channel, the
length of the jetty is as long as the dredging stretch or beyond the critical depth
of sedimentation. The shorter length is applied for the design.
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(5)

Crowrn Width
The crown width of 6.0 m is applied.
Width between Jetties

In case two parallel jetties are provided, the width between jetties is based on
the average river width near the river mouth so as not to lower the flow

capacity of the river mouth.
Side Slope

The side slope of 1:2 is applied to the muddy coast as adopted for the Perlis
Project, and 1:1.5 for the sandy coast as adopted for the Kemasin Semarak

Project.

Submerged Jetty

The design features of submerged jetties are emphasized with the height, the length,

the crown width of jetty, the width between jetties and the side slope. The following

design criteria are applied to determine the design features of the submerged jetty.

ay

(2)

(3)

Height .

The height of the submerged jetty adopts the mean still level (MSL) which is
the basis to prevent sedimentation in the navigation channel by overtopping

sand or silt at ordinary wave.
Length

The length of the submerged jetty is the same as the jetty, to block

sedimentation of drifting sand or silt in the navigation channel.
Crown Width

The crown width of the submerged jetty is 3.0 m.
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(4) Width between Jetties

In case of two parallel jeitics, the width between submerged jetties is as same

as those of the jetty.
(5) Side Slope

The submerged jetty employs the side slope of 1:2 for the muddy coast, same
as the jetty.

Training Wall

The design features of the training wall are emphasized with the height, the slope and

the stretch. The criteria to determine the features are as follows:
(1) Height

The design height of the training wall is ‘decided by the mean high :water
level (MHWL) or mean higher high water (MHHW) plus run-up.

(2) Side Slope
The side slope of 1:2.5 is ap'plied as adopted for the Langkawi, Kedah Project.
(3) Stretch

The stretch of the training 'wall in inner channel side is decided considering the
stretch influenced by the run-up of wave. That for the coastal zone is decided

by the stretch to be protected judging from the land use conditions.
River Groin

The design features of the river groin are emphasized with the height, the slope, the
length, the crown width and the interval. The criteria to determine the features are as

foltows:
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(1) Height

The height of the river groin is getlerafly decided by the mean high water level
(MHWL) pfus an additional height of 0.5 m to avoid unexpected influence to
the bank in the neighboring area. Since the groin is provided in the tidal
influence stretch, thé mean still level (MSL) used in Malaysia is adopted in this

study.
(2) Slope
The slope of 1:3 is adopted in accordance with the guidelines used in Malaysia.
(3) Length
The length corresponding to 1/10 up to 1/7 of the river width is applied.
(4) Crown Width. |
The crown width of 2.0 m is adopted.
(5) Interval
The interval corresponding to 1.7 to 3 times the groin length is applied.
Coastal &6in

There is no particular criteria for coastal groins where the design feature is emphasized
with the height, the slope, the length, the crown width and the interval, because of
different beach profiles, river mouth shape, incident wave conditions and alongshore
sediment. Therefore, the criteria for jetties and groins are applied considering the

similarity of structures and purpose.
{1) Height

The design seaward height is decided by the MHWS or MHHW for the
purpose of accumulating sand. The landward height is the high water level plus

up-rush.
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(2) Slope
The slope of 1:1.5 is applied, same as the jetty in sandy coést.
(3) Length
The Iength 15 extended to the wave breaking line at dotfﬁnant ordinary waves.
(4) Crown Width
The crown width of 2.0 m'is épplied, same as river groins.
(5) Interval

The interval between groins is equal to 2 to 3 times the groin length from bern

crest to the seaward end.
Reservoir

Since a swampy area or a lagoon is used for the reservoir in alternative case study, the
design of the reservoir shall consider the presently existing conditions such as the
swampy area or the lagoon. Hence, the design criteria is not herein specified. The -

general layout of structure and navigation dredging are shown in Fig. 6.1-1 and 6.1-2.

1.4  Selection of Structural Type

The structural . countermeasures proposed in the Master Plan for river mouth
improvement are (a) Breakwater, (b) Jetty, (c) Submerged Jetty, (d) Training Wall,
and (e) Groin. The first three are of various types and the selection of the optimum
type is based on foundation conditions, exposure to wave action and availability of

materials.

Foundation conditions may have a significant influence on the selection of the type of
structure. For structural stability, a rock bottom is not suitable and a stone mat or
geo-textile filter could be used for soft bottom. As the location of high waves, light
structures such as timber for light rip-rap cannot be used; hence, wave exposure may

control the selection of both the structural type and the detail geometrical design. The



materials for the structure can be of stone, wooden, steel sheet pile, concrete caisson
and sand-filled tube. Only the sand-filled tube is not available in Malaysia, but it is
proposed in this projebt because it has been successfully used in coast protection
works. Aite_mat_ive types for each countermeasure are set up as below, and selection

of the most suitable type is based on the comparison of costs.

(1) Breakwater (Fig. 6.1-3)

Alternative 1: Rubble Mound
Alternative 2: Double Steel Sheet Pile Wall with Top Concrete
Alternative3:  Rubble Mound with Concrete Type

(2) Jetty (Fig. 6.1-4)

Alternative 1 Double Concrete Sheet Pile Wall

Alternative 2: Rubble Mound

Alternative 3: Rubble Mound with Concrete Sheet Pile Wall
Alternative 4: Rubble Mound with Sand-Filled Tube |

(3) Submerged Jetty (Fig. 6.1-5)
Alternative 1: Rubble Mound
Alternative 2: Rubble Mound with Sand-Filled Tube

Alternative 3: Sand-Filled Tube
Alternative 4: Rubble Mound with Concrete Pile Wall

(4) Training Wall and Groin (Fig. 6.1-6)
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1.5 Work Volume

Based on th.e design c'riteria.and the results of the stfuctur_al alternative study, the work
volume of each countermeasure was caloulated for each of the ten representative river
mouths. The combination of countermeasures fof each repres'entat.ive river mouth is as
shown in Table 6.1-1 and the 'respeétive work volumes .aré:given inT éblé 6.1-2 to
Table 6.1-5. The work volume of countermeasures for the other 65 river mouths was

obtained on the following éoncepts (refer to Table 6.1-6):
(1) Capital Dredging

The volume of capital dredging is related to the dredging strefch, width and

depth of both the outer and inner channels. Since the orﬂy source of |
information available for the calculation of these parameters are the chart with
a scale of 1/200,000 and the river mouth depth observed at the field
investigation, the dredging volume for the outer channel is estimated based on
the presumed parameters using .th'e chart and the observed river mouth depth
and design width, while the vohxm.e_ for thé inner channel is estimated using the
ratio between the volumes for the .outer channel and the inner channel of the

representative river mouth.

V=Vo+Vi
Vo=DxBx[xkI
Vi= Vo x k2

ki =Vro/(Dr x Brx Lr)

k2 =Vri/ Vro

where,

V. Vo, Vi . dredging vdlume for outer channel, inner channel and total of

each river mouth.
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Vro, Pri dredging volume for outer channe! and inner channel of
representative river mouth based on bathymetric survey result.

D B L dredging depth, width and stretch of each river mouth.

Dr, Br, Lr average dredging depth, width and stretch of representative
river mouth.

il ratio between volume of outer channel by bathymetric survey
result and DrBrLr.

k2 ratio between volume of outer and inner channels of
representative river mouth.

Maintenance Dredging

The volume of maintenance dredging in the muddy coast is estimated based on

the siltation rate at the representative river mouth and the dredging width and

stretch. That in the sandy coast adopts the volume for the representative river

mouth unless the volume of maintenance dredging is more than the volume of

capital dredging. In case that the volume of maintenance dredging is more than

the volume of capital dredging, the volume of maintenance dredging is assumed

as the volume of capital dredging.

Jetty

The volume of the jetty is estimated based on the stretch, width and depth of

each river mouth vsing the following equation:

Jv o= L xkjl

kil = Jwr/Lr



“

(5)

where,

Jv, Jvr : volume of jetty pro'posed at each river mouth and

representative river mouth.

L . length of jetty ﬁroposed at each river mouth.

Lr . length of jetty proposed at representative river mouth.
kil | . ratio between volume of jetty and Lr.

Breakwater

As mentioned in the possible combination of countermeasures for
representative river mouths, the breakwater in combination with the jeity and

offshore breakwater is adopted.

The work volume of the breakwater is difficult. to obtain from the currently
available data, while the work volume of the jetty can be calculated in the
manner mentioned above. Since the volume of breakwater is related to that of

the jetty, the volume of the breakwater is calculated using the ratio between the

jeﬁy and the breakwater for the representative river mouth. As for the offshore

breakwater, the ratio between the proposed and the representative river mouth

widths is adopted.

River Groin, Coastal Groin, Training Wall and Reservoir

‘The work volume of the river groin, the coastal groin, the training wall and {he

reservoir is hardly pertinent to mention with the data currently available.

-The construction costs of river groin, coastal groin, training wall and reservoir

are small amounts compared with the total construction cost. For example, the
Marang River Mouth is calculated at 5% of the total construction cost.

Therefore, these costs will not affect the project cost very much.
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. The volume for each river is calculated using the ratio between the construction

cost and the total construction cost for the representative river mouth.
2, DESIGN CRITERIA FOR THE FEASIBILITY STUDY

2.1.  Project Criteria
The major criteria outlined for the Project are:

(1) The Project should provide improved navigation conditions at the river mouth
in terms of both accessibility and greater depth allowing vessels of increased

dréﬂ;
(2) To maintain the navigation channel after capita! constructions;

(3) From the sociological perspective, the Project should enhance the economic

and social well-being of the local population; and
(4) From the environmental point of view, the Project should conserve the existing

focal conditions,

2.2 Design Base

221 Definitions

In the specifications and on the drawings the following terminologies are used:
(1) Head - the end of the'br.eakwater most offshore.
(2) Trunk - the part of the breakwater between head and connection to the. shore.
(3) Crest - thg horizontal platform on top of the bréakwater, i.e., the highest part.
(4) Core - the center inside of the breakwater.

(5) Cover-layer - the outside layer of the breakwater.covering the side slopes and

the crest.
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(6) Underlayer - the layer covering the side slopes and top of the core, and forming

the base of the cover-layer.

(7) Toe - a separate rubble formation supporting the cover-layer, or the deepest

part of a cover-layer when no separate rubble formation exist.

(8) Berm - horizontal platform on top of the toe of a separately existing rubble

formation.

2.2.2 Stability Equation

The structural design of the breakwater is based mainly on the Shore Protection
Manual, Breakwater. The design of the structures is based on the results of the model
tests carried out by the Ampang Research Station and past experiences with similar

projects.

For determining the weight of armor units, Hudson's formula is used. Hudson (1953)
developed this empirical formula to determine the weight of armor units based upon his
analysis of mode! data obtained at the United States Army Corps of Engineers

Waterways Experiment Station. The equation is given as follows:

w, - i W, . H
wo— _ _
Kp (S, - 1)’ cot o - Kp (W/W, - 1) cot a
where,
W : minimum weight of rubble or concrete block
W, : mass density of armor unit
H © wave height
Kp : stability coefficient determined by the armoring material and
damage rate

Sy . specific gravity of armor unit, relative to the water at the

structure

6-14



o . slope of breakwater

W, : mass density of seawater

However, for the armor material placed deeper than 1.5H beneath the still water

surface, a weight smaller than that given by the formula may be used.

2.3 Design Criteria for Tanjung Piandang River Mouth .

Tg. Piandang River Mouth is located in the west coast of Peninsular Malaysia. The
river mouth is covered with siltation materials and the bed slope is very gentle.

2.3.1. Determination of‘Design Conditions

The countermeasure design conditions for Tg. Piandang River Mouth consider the

following factors:
(1) Optimum Countermeasures

The optimum countermeasures selected for Tg. Piandang River Mouth are a
combination of capital and maintenance dredging as mentioned in Volume 1,
Master Plan Study. In addition, shipping jetty and bank protection are selected
in the Feasibility Study because there are a number of smali boats that cannot
use their own jetty inside of the estuary beyond the dredging stretch in low tide.

Bank protection works are placed in front of the proposed shipping jetty.

(2) Tide Level

The tide levels at Tg. Piandang River Mouth are as follows:

HAT : 1L.7m(LSD)
MHWS : 10m
MHWN : 03m

MSL o 0lm
MILHW : -0lm
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MLWS : -1.0m
LAT : -15m

(3) Design Boat Size .

In the Master Plan Study Stage, the design boat size of 40 GRT was given as
the design criteria. In the Feasibility Study, the design boat size is examined
considerihg the present and the expected future distribution of boat size.
Although the future distribution of boat size is difficult to project because of
unknown factors involved such as fishing resources, market and government

policy, DOF presumes the following future distribution:

Distribution of Boat Size (No.)

Period

10 GRT> 10-40 GRT 40-GRT<
Present 481 5 0
1995 476 0 0
2000 456 0 0
2005 - 438 0 0

According to this table, it is expected that only boats with the size of less than
10 GRT will engage in fishing at the Tg. Piandang River Mouth even in 2005.
There is no plan to accommodate fishing boats from the other river mouths
nearby. Thérefore, the design boat size of 10 GRT with the 1ength of 14.02 m,
beam of 2.80 m, depth of 1.00 m and draft of 1.00 m is applied to the design of
dredging in the Feasibility Study.
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(4) Siltation Rate

2.3.2.

)

To design the maintenance dredging volume, it is necessary to figure out the

rate of annual siltation, Based on the siltation rate analysis, the rate of siltation

is 0.9 m in the outer and 0.3 m in the inner channel.

Design Criteria

Capital Dredging

To design dredging, the dredging width, side slope, depth and stretch must be

clarified. The criteria to figure out the dimensions are as follows:

(a)

(b)

Width

A two-lane navigation channel is provided to assure safety to
navigation. ~The following equation to determine the width of the
dredging channel, which is commonly used for dredging a two-lane

navigation in Malaysia such as Kuala Sg. Sedili, is applied:

W=10*B = 28.0m

where,

W :  dredging width (m)
. B . ship beam (i)

Side Slope

The design side slope od the dredging channel varies from 1:2 to 1:5
depending on the soil conditions. In this study, 1:5 is applied to the

muddy coast.
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(c)

(d)

-

Diepth

The design depth below chart datum (CD) is decided by the draft of
ship plus allowance. The allowance is decided considering the squat of

ship, draft, wave, siltation, etc., which can be hardly identified in the

‘side. Herein, the clearance of 1.0 m is used for the 40 GRT and 0.5 m

is applied for the 10 GRT design boat size.
Stretch

The general idea is based on the Master Plan design; the dredging
stretch seaward is decided by the distance frbm the river mouth to the
point where the seabed height corresponds to the design water depth.
That of the inner channel is decided to be the point where the design
dredging width corresponds to the river width or until the public

facilities such as jetty or gate structure.

Quter Channel

The dredging stretch seaward is decided by the distance from the river |
mouth to the point where the sea bed height corresponds tolthe design
water depth. As shown in Fig. 6.2-1, the stretch will be 1.9 km from
the river mouth in the Feasibility Study due to the reduction of the

design dredging depth, while it was 2.3 km in the Master Plan Study.

Inner Channel

The dredging stretch of the inner channel is from the river mouth to the
0.9 km point where the design dredging width corresponds to the river

width from the following reasons: -

- The river width becomes narrower from some ien meters to a few
meters at 0.9 km from the river mouth. A number of private jetties

have been constructed on soft mud along the inner channel with only
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(2)

(3)

(4)

a few meters in width, where fishermen maneuver their boats_ for
going out and coming in. Although it is desirable to dredge the
whole stretch where the fishing boats navigate for landing their
catch, dredging is not realistic for such a narrow channel because it
causes collapse of private jetties and evacuation problem on houses

and loading facilities.

- The first piivate jetty is located 0.6 km inward from the river mouth
and fishermen can somehow land their catch even in low tide should

common jetties be provided in the section around 0.6 km.

In this connection, common jetties are proposed to assure landing the

catch even at low tide.
Maintenance Dredging

The design criteria for maintenance dredging are the same as those for capital
dredging. The calculation of maintenance dredging volume is based on the rate

of siltation mentioned in the design conditions.

Jetty

Jetty works will be located 0.55 km from the river mouth. They will be

constrﬁcted.of wooden pile and board; the length of the jetty will be 40.0 m
from the bank and the number of jeity is three. The height of the ship jetty is
MLWS+1.0 m for easier loading of fish. The facilities for fish loading consist
ofa simplé house and an open space with pavement of reddish sand and gravel
stone. An approach road is also provided from the existing road. (Refer to

Fig. 6.2-2))
Bank Protection

Gabion mattress is used for bank protection in front of the jetty and the slope

will follow the existing condition. The size of gabion mattress is 3.0 m by
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1.5 m by 0.5 m. Stone masonry will be placed on top of the gabion mattress

0.3 m high, -

2.3.3  Principal Features of Countermeasures for Tanjung Piandang River Mouth

Based on the above design criteria, the principal features of countermeasures for

Tg. Piandang River Mouth are given as below, and the calculation of dredging volume

is as shown in the annex hereto attached.

Design Boat Size

Countermeasures

Dredging Stretch
- Inner Channel

~  Quter Channel

Dresign Cross Section
- Bottom Width

- Depth

- - Slope Gradient

Volume of Capital Dredging
- Inner Channel

- Quter Channel
Volume of Maintenance Dredging
- Inner Channel

- QOuter Channel

Common Jetty for Landing

Bank Protection

6-20

10 GRT

Capital and Maintenance

" Dredging

0.9 km
1.9km

28 m
LSD-25m
1:5

58,900 m®
56,500 m’

7,500 m®

47,900 m*

1 unit

1 unit



2.4 Design Criteria for Marang River Mouth

The Marang River Mouth is locafed in the east coast of Peninsular Malaysia. Vast
quantities of sediment has been transport_ed' around the Marang river area and this
material has either deposited as part of the growth of the delta or become part of the
"system" which.inc!udes wave action and littoral processes. The predominant wave
directions are NNE and ENE, and the deposited sediment is transported to the south
direction. The proposed countermeasures for the improvement of Marang River

Mouth are breakwater, jetty, river and coastal groin, reservoir and dredging.

2.4.1. Determination of Design Conditions

The design conditions for the breakwater, the jetty and the groin consider the

following factors:
(1) Optimum Countermeasures

The proposed countermeasures for the improvement of Marang River Mouth
are breakwater, jetty, river groin, coastal groin, reservoir and dredging, same as

in the Master Plan Study.
(2) Wind

The.DID has a database of deepwater waves around the territory of Malaysia
that were observed. on shipboard from 1949 to 1983, Wave statistics were
obtained for each square area, called Marsden Square, with a scale of 1 degree
(latitude) by 1 degree (longitude). To de\?elop wind roses for each of the
subject river mouths, the wave data of one or two closest squares were applied

statistically. The dominant wave direction is NNE to ENE.
(3) Tide Level

The tidal difference between mean higher high water and mean lower low water
is 2.1 m and surface ocean cusrent is about 0.3 m/s in December from

northwest to southeast. The tidal prism of the Marang River Mouth is large
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with a 20 km of the tidal intrusion stretch and the river width of 80 m. The tide

levels at the Marang River Mouth are as shown below:

HAT ©2.0m(LSD)
MHHW : 13m
MHW ;. 0.6m

MSL . 03m
MLW  : -01m
MLLW : -08m
LAT =13 m

(4) Wave

There are two kinds of design wave for this Study; one is for sediment
movement and the other is for structural stability. ‘Both design wave heights

have to be used for their specific purposes.
(a)  Design Wave for Sediment Movement

The design wave for sediment movement can be determined from two
data; one is the survey data from October to November 1992 and the
other is the statistical analysis of 34 year's data. In general, the design
wave is not the biggest wave. It depends on the frequency and interval
of waves. H_eré, the significant wave height of one-third can be
introduced for the design wave height, which ié a statistical term
relating to the one-third highest waves of a given wave group and

defined by the average of their heights.

Therefore, the design wave height H, can be estimated as follows:

H, = H(1/3) — 2.36m

T, = T(l/3) = & sec.
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where;

H,

7,

H(1/3)
T3

design wave height (m)
design wave period (sec.)
1/3 significant wave height (m)

1/3 significant wave period (sec.)

(b)  Design Wave for Structural Stability

The design wave for structural stability can be estimated at the critical

situation, which is the existing highest wave in front of the structure,

Therefore, the design wave depends on the water depth from the sea

bottom.

Tide is chosen as HWWL + 1.3 m (LSD), design wave period

7, =8 sec., and design wave length L, = 99.84 m. The design wave

height is calculated as shown in the following table, using Fig. 6.2-3.

Depth (m) Ay (m)  hs(m) Hym*1- Hy(m) HyH,*2 H,(m)

3.5
32
3.1
-3.0
2.5
2.0

+4.8 0.048 073  3.50 1.10 3.18
+45 0045 073 320 LIl 2.96
+44  0.044 073  3.21 1.11 2.89
+4.3 0043 074 318 112 2.84
+38 0038 074 28} 1.14 2.46
+33 0033 075 247 116 2.13

Note:

Elevation is based on LSD; *1 and *2 are based on Fig. 6.2-3;
hy, = breaking wave depth; A, = breaking wave height.

(5) Sea Bottom Conditions

Bed materials were sampled at S0 locations for'the'Feasibility Study, from

1.1 km upstream of the river mouth to 500 m offshore. Gradation analysis and
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(6)

specific gravity tests were conducted for these samples. Median diameter d50

of the samples is 0.356 mm and the predominant material is sand.
Critical Water Depth for Sediment Movement

The structure to be constructed on a coast to prevent alongshore sediment has
to consider the critical water depth for sediment movement (h,), because b is
an important factor to determine the seaward lfength of the structure. Using
several ways such as the calculation equation, comparison of bathymetric
survey results and model experimentation, the approximate amount of h. was

determined at around -4.5 m (LSD), as follows:
(a) By Calculation

Using the formula belbw, the critical water depth (hc) for sediment

movement is calculated.

H,2 Lo
Yi=a (—)(—=)"
L, d
where;
H, : deepwater wave height (m)
L, . deepwater wave length (m)
d . diameter of sand (imm)
Y,  coefficient of A,/ L,
h, . critical water depth for sediment movement (m)
a,n . constant number

assumed (o = 0.417, n = 1/3)
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By given:

H,=236m
Lo=99.84m
d = 0356 mm

Y, can be calculated as 0.644, using the figure
he/ Ly = 0.055
Thus,

be=-5.49 = -5.5m (LSD)

(b) By Bathymetric Survey Results

By comparison of the.bathymetric survey results, the critical water

depth for sediment movement is determined at around -4.5 m {(LSD).
{c) By Model Experimentation

From the observations of the model experimentation, the critical water

depth is noticed at around -4.0 m (LSD).
(7) Design Boat Size

In the Master Plan Study Stage, the design boat size of 40 GRT was given as
the design criteria. In the Feasibility Study, the design boat size is examined
considering the present and the expected future distribution of boat size.
Although the future distribution of boat size is difficult to project because of
unknown factors involved such as fishing resources, market and government

policy, DOF presumes the following future distribution:
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Distribution of Boat Size (No.)

Period o
10 GRT> 10-40 GRT 40 GRT<
Present 140 48% 0
1995 130 40 0
2000 110 30 10
2005 90 20 20

* Qutof 48 ﬁshing boats, the size of 42 boats are smaller than
21 GRT, while 6 are farger than 21 GRT.

According to this table, éll boats are smaller than 40 GRT and the majority is
less than 21 GRT against only 6 boats larger than 21 GRT. It is expet;,ted that
boat sizes become larger and the total number decreases in the future. In the
Feasibility Study, 40 GRT is selected as the design boat size with the length of
14.2 m, beam of 4.20 m, depth of 2.40 m ahd draft of 1.7 m; same as the
Master Plan Study.

2.4.2. Determination of Cross Section

The following criteria are applied for determining the cross section:

(1)

)

()

The crown height of a breakwater should be not less than 0.6 times the design

sigmficant wave height above the mean high water level.

The crown width should be the width equivalent to three or more units of

irregular armor blocks.

If there are considerable overtopping waves, the armoring materials at the 't'op
of the breakwater becomes unstable. Therefore, the crown width should be

sufficiently wide. The crown width of a sloping bréak_vbater varies with the

properties of the armoring materials and wave conditions. Therefore, the

crown width should be preferably determined by proper model experiments,
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(4) The gradient of the slope should be determined from the result of the stability
calculation.

(5) 1In the foundation of a sloping breakwater, protection work against scouring
and sand sucking should be provided.

2.4.3. Design Criteria
Breakwater

(1) Location
Breakwater will be constructed in the offshore part of north jetty, in order to
prevent waves coming into the navigation channel.
The connection part between breakwater and jetty should be a gentle shift
without any rough step. The design wave chosen was a high wave in the
northeast monsoon season. Moreover, location should be based on the
experimental results, wave direction and alignment of navigation.

(2) Alignment
High wave direction is concentrated between NNE and ENE, therefore, the
alignment of breakwater should curve smoothly from the jetty until it becomes
perpendicular to the NE direction, the center of both dominant wave directions.

(3) Length
The length of breakwater should prevent incident waves from coming into the
navigation channel directly, and should consider smooth ship navigation. The
design length is 200 m.

(4) Height of Crest

The design crest height is decided with the design wave conditions and the type
of structures. I this Study, the structural type is rubble mound structure which
has to consider wave run-up, transmission and overtopping.  With

non-breaking condition of design wave, transmitted wave is superimposed with

6-27



overtopping wave, which does not obviously function at present. Therefore,

crest height is considered to be 0.5 m as a clearance height.

To save on construction cost, and to apply the basic river mouth improvement
plan, the breakwater may allow waves transmitted with the reduction of crest
height by less than 40 cm. Here, the depth in front of the breakwater is
-3.5m(LSD), and the design wave height is arcund 3.2m [refer to
Subsection 2.4.1(4)].

The design crest height of the breakwater is calculated in the following

procedure:

(a) Breaking Wave Condition

hy=1.3m+ 3.5m = 4.8 m; where 1.3 m is MHHW (+LSD) and
3.5 m is seabed height (-LSD).

L,=1.56T2=156x8 ~ 100m

hy/Lo= 487100 = 0.048

I=1/50

where,

fy . breaking wave depth
Lo : wave length

T . wave period

seabed gradient
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(b)

Breaking Wave Height

hy/Hy,#0.73 (obtained from Fig. 6.2-3)
Hy=073x48=35m
H./H,= 1.1 (obtained from Fig. 6.2-3)

H,=35/11=32m

where;
Hp . breaking wave height
H, . deepsea wave height

The design crest height is decided based on the relation between H/H,
and R/H, shown in Fig. 6.2-4, allowing 10% of the wave height to be
transmitted to the breakwater considering the guidelines for fishing port

planning;

B/ L, =6/100=0.06

He/Hy = 0.01

R/Hy=1

R = 3.2 m (above MHHW about 5.0 m +LSD)
where; .

B . crest length (= 6 m)
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Jetty

(1)

@

€)

(4)

Hy © wave height to be transmitted (m)

Hy . deepsea wave height (= #, m)
R : crest height (m)
Location

To maintain the navigation channel and to prevent structural materials from
falling into the channel, the jetty and the channel should have a certain distance.
The head of the north jétty is connected to the breakwater and the shift part
should curved smoothly. Under the above conditions and the result of model

experiments, the location of the jetty will be decided.
Width between Breakwater and Jetty

Considering of the rise of water level and the flow capacity at flood stage, the
minimum width between structures is calculated at 90 m using the non-uniform
flow theory. In this project, in consideration of the model experimental resﬁlts
and to obtain the maximum flushing effect of sediment between the breakwater

and the south jetty, the width is decided at 90 m.
Alignment

The main purpose is to prevent alongshore sediment from flowing into the
navigation channel and to connect the jetty to the breakwater smoothly.
Therefore, the jetty is aligned nearly parallel to the channel al'ignment and the

angle between jetty and current flow should be bigger than 90 degrees.

Length

Since the depth of sediment limit is - 4.5 m [refer to Subsection 2.4.1(6)] and -
the design depth for 40 GRT boét size is - 3.5 m, it is not necessary to have
protection beyond the -3.5 m. In the land-side, the l_ength of .the_ jetty should
coflsider the wave run-up to the shoreline and the wind-blown sand moving at -

the beach. Hence, the backshore length of the north jetty is 100 m and the
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seaside length is 380 m. The south jetty has the same backshore length for
protection against wave action at the back of the structure, and the seaside

length is 350 m.
Height of Crest

In general, the height of crest tand-side is 1.0 m higher than the highest
elevation of the sandbar, The highest elevation at left bar is +1.5 m (LSD),
hencé, the height is +2.5 m. By considering the results of model experiments,

the crest height is decided at 3.0 m.

At seaside; the head of the jetty is usually under water level, because the jetty is
an isolated structure and only deals with the alongshore sediment. In this
project, the jetty is connected to the breakwater and the wave direction is not
regularly the same; thus, the crest of the jetty'will be connected to the
breakwater;s crest at the same height. In addition, the land-side crest height
will extéhd to the depth of -1.5 m in accordance with the analysis of the model

experiment.

As to the head portion of the south jetty, the height is determined on the
condition that some wave 6vert0pping is allowed under the maximum possible
wave (critical wave) in front of the jetty. By the same method used in the
design of breakwater, the critical wave height (H;,) and the design wave height

at -3.1 m (LSD) are given by using Fig. 3.3-3 as follows:

H'b = 3.21m

H, = 2.89m

[

Generally, the crest height (H) of a jetty under the MHHW tidal condition is

derived by using the following formala:
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H, = 1/2 % Hy+ MHHW

Il

1605+ 1.3

2.905 m (LSD)

From the wave diminishing effect, the jetty in terms of height and width is

designed as follows:

Given; Width of Jetty (B) = 6.0 m
Design Wave Length (Z) = 99.84 m

By using Fig. 3.3-4 and assuming that R/H, = 0.5 and B/L = 0.06, the wave
transmission coefficient H/H,» is found to be around 0.13. This means that the

design wave height is reduced to about 0.38 m at the inner seaside of the jetty.

Thus, R = Hyx 0.5 — 1.445; and H, = 1.445 + 1.3 = 2.745 m (LSD).

By considering the above results, the crest heigﬁt and the width of the south

jetty are determined at +3.0 m (LSD) and 6.0 m, respectively.
River Groin

The design features of river groin are emphasized with the height, slope, crown width
and interval. The height of river groin is decided to be the MHW plus an additional
height of 0.5 m to avoid unexpected influence to the bank in the neighboring area. The
slope of groin is 1:3 and the length is 40 m with 2.0 m of crown width. Moreover, the

interval of 120 m corresponding to 3 times the groin length is applied.
Coastal Groin

The design features of the coastal groin is similar to the jetty in view of the similarity of
structure and purpose. The design height is 2.0 m LSD, which is the MHHW plus
uprush. The slope is 1:1.5, and the iength is 50 m at land-side and 150 m offshore.

The crown width is 4.0 m to prevent wave overtopping and for easier implementation
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of construction, The interval between groins is two times the groin length from berm

crest to the seaward end.
Reservoir

The design of the reservoir is made considering the present condition of the lagoon.
The civil works is mainly concerned with the stability of the stope to maintain the

existing tidal volume effectively.

Dredging

For the design of dredging, the width, depth and stretch must be clarified. The concept

is the same as the design criteria of dredging for Tg. Piandang River Mouth.
(1) Width

A two-lane navigation channel is provided to assure safefy to navigation. For

the 40 GRT boat size, the width of dredging is 45.0 m.
(2) Side Slope

Since the dredging materials at Marang River consist of sand, 1:3 is applied as

the side slope.
(3) Depth

An aflowance is prov.ided considering the squat of ships, wave, siltation, cfc.
The clearance of 1.0 m is used for 40 GRT and 0.6 m for 20 GRT. Therefore,
the design dredging depth is given as follows: '

Boat Size Boat Draft Clearance  Design Dredging Depth

40 GRT  1.70m 1.0m -3.5m (LSD)
30GRT  1.40m 0.8 m -3.0m (LSD)
20GRT  120m 0.6 m -2.6 m (LSD)
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(5) Stretch

The dredging stretch seaward is decided by the distance from the river mouth
to the point where the seabed height corresponds to the design water depth.
For the inner channel, the stretch is from the river mouth to the center of the
port where landing facilities are supposed to be provided. Since the nearest
landing facility from the Marang River Mouth is the LKIM's jetty, the dredging
length at seaside shall be 460 m and at land-side, 790 m. '

2.4.4 Principal Features of Countermeasures for Marang River Mouth

Based on the above design criteria, the principal features of countermeasures for
Marang River Mouth are tabulated as follows, and the calculation of stone and

dredging volume is given in the annex hereto attached. (Refer to Fig. 6.2-5 to 6.2-6.)

Design Boat Size : 40 GRT
Countermeasures : Combination of Jetty,
Breakwater, River and

Coastal Groins, Reservoir,

and Capital Dredging
Jetty (North Side)
- Length 490 m
- Crown Width ' : 6m
- Design Height - : LSD+3.0 t0 5.0 m
- Slope Gradient o 12,1015
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Jetty (South Side)
- Length

- Crown Width
- Design Height
- Slope Gradient

Breakwater

- Length

- Crown Width

- Design Height
- Slope Gradient

River Groin

- Length _

- Crown Width
- Design Height
- Slope Gradient

Coastal Groin

- Length

- Crown Width
- Design Height
- Slope Gradient

Reservoir

- Reservoir Area

Capital Dredging

- Length (Inner Channel)
- Length '(Outer Channel)
- Bottom Width

- Dredging Depih
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450 m

6m
LSD4+3.0m
1:2; 1:1.5

200 m

6m
LSD+5.0m
1:2:1:1.5

4 units

40 m

2m

LSD +08 m
13

2 units

200 m

4 m

LSD +2.0m
1:1.5

1 unit

1.6 ha

790 m

460 m

45 m
LSD-3.5m -



- Slope Gradient 12

- Volume of Dredging
(Inner Channel) © 79,700 m?
(Outer Channe'!) . 51,300 m®

2.4.5 Stability of Structures

Stability of Armor Rock

Stability of armor rock can be calculated ‘with the stability equation (refer to
Subsection 2.2.2), and the design size of armor rock for breakwater and jetty is

estimated as follows:
(1) Breakwater

The breakwater is designed at the depth of -3.5m (LSD), fhe design wave
height chosen is the critical wave H, = 3.5 m [refer to Subsection 2.4.1(4)], the
stability coefficient Ky is as shown in Table 6.2-1, and rough angular rock with
each layer consisting of three units in thickness is placed at random. For

non-breaking waves, the following factors are employed:
For Trunk, Kp = 4.5, for Head, Kp = 4.2

Given: cota — 2.0, W, = 2.60, W,= 1025, H=35m
Applying the Hudson Equation:

{a) Head

W, * H*

Kp (W./W,- 1)} cot o
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2.6%35°
= = 3,78 tons

4.2(2.52-1)0 %2

2.6 * 3.5°
W = : = 3.53%tons
4.502.52-1P*2

Therefore, armor rock is determined at around 5.0 tons at the most critical
situation of the breakwater. For a rubble mound structure, the recommended
ratio between W of a 3-layer section as suggested from the SPM (refer to

Fig. 6.2-14), the recommended stone size and the design stone size are as

follows.

Ratio between W Recommended Stone Size Design Stone Size
Secondary
Stone W2 W/10 500 kg 500 - 300 kg
Core Stone _
w2 W/200 - W/4000 20-1.25kg 300-50kg
Jetty

The head of the jetty is designed at the depth of -3.1 m (LSD), the design wave
height chosen is the critical wave Hy = 3.21 m [refer to Subsection 2.4.1{4}],
and the stability coefficient Xp is the same as that of the breakwater. Therefore,

the minimum weight of rubble rock W is calculated as follows:
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(a) Head

W, * 1
W=
Kp(W./W,- 1) cot o
2.6 %320
= = 2.9] tons
4.2(2.52-1) %2
(b)  Trunk
26%32F
W = = 272 lons

4.5(2.52-1°%2

Thus, the armor rock at the jetty is selected using 3.0 tons at the head of jetties.

Stability Against Toe Erosion

From the results of the model experiment, erosion did not appear significantly at the

toe of the structure. To maintain the stability of the structure, two methodé are A
proposed: a berm and a protection sheet. The berm of the breakwater is designed at
3.0 m to minimize wave impact to the structure. Geo-textile with a width of 5.0 m is
used as the protection sheet against toe erosion all around the structure. (Refer to

Fig. 6.2-6.)
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Table 6.1-1 COMBINATION OF COUNTERMEASURES

Em e e e e TN E N N S TS TR S T S N an S S R S S S e e e e e s e s s S S s e

Corbination of Applicable Countermeasures

River Houth Case Ho. ——smommmm e e e e e e
Capital Mainte- Break Jetty Training River Costal Reservoir
Oredging  nance Hater Hatl Groin  Groin
Dredging
Perlis Case-1 yes yes - - - - - -
Case-2 yes ves - yas*l - - - -
Kedah Case-1 yes yes - - - - - -
Case-2 yes yes - yes*] - - - -
Tg.Piandang Case-1 yes yes - - - - - -
Case-2 yes yes - yes*l - - - -
. Beruas Case-1 yes yes - - - - - -
Case-2 yes yes - yes*1 - - - -
Kuantan Case-1 yes yes - - - - - -
Case-2 yes - - yes - - yes . -
Kerteh Case-1 yes yes - - yes - - -
Case-2 yes - - yes - - yes yes
Marang Case-1 yes : yes yes - yes yes - -
Case.2 yes - yes vées - yes yes yes
Terengganu  Case-1 yes yes yes - - yes - -
Case-2 yes - yes ves - yes ves -
Oya Case-1 yes yes - - yes - - -
Case-2 yes - - yes - - yes -
Papar {ase-1 yes yes - - yes yes - -
Case-2 yes - - yes - yes yes yes

Note *1: Submerged jetty
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Table 6.1-2 DESIGN WIDTH AND DEPTH OF DREDGING CHANNEL

BTN NS N S R N N AN NS AN S RINAN RSSO OaO AR A Es IS N AR DA s

Design Boat Desfgn Channel Dimension

River Size Beam Hidth Bottom Level
Houth (GRT} {mn) {m) (LSO m)

1 Perlis 150 7.50 75.0. -5.2

2 Kedah 150 7.50 75.0 -5.2

3 Tg. Piandang 0 4.20 . 45.00 3.7

4 Beruas 100 6.09 65.0 -4.4

% Kuantan 200 7.30 75.0 '—5.3

6 Kerteh 40 4,20 45.0 -3.8

7 Harang 40 4.20 §5.0  -3.5

8 Terengganu 150  7.50 75.0 -4.7

9 Oya 0 3.2 - 45.0  -3.5

10 Papar 40 4.20 . 45,0  -3.6

Table 6.1-3 CAPITAL AND HAINTEMANCE DREDGING VOLUME

CAPITIAL ' HAINTENANCE _
DREDGING LENGTH DREDGING VOLUME : AVERAGDREDGING VOLUME {PER YEAR)
RIVER STATE  mmmmmm e TOTAL . DREDGE~w-mnmmmmmm= e e
MOUTH QUTER  THNER - OUTER TNNER VOLUME DEPTH  OUTER SUB.JE
_ SUB.JE RESERVIOR
km km  *1000 m"3 *1000 m"3 *1000 m"3 m  *1000 m 3 *1000 m"3 *1000 m 3
1 PERLIS PERLIS 4.80 0.70  1280.7 184.4  1474.11 3.57 360.9 162.4
2 KEDAH KEDAH 4.00 1.40  1004.4 219.4 - 1223.75 3.02 332.4 149.6
3 TG, PIANDANG PERAK 2.33 1.20 188.6 224.7  4313.30 2.60 72,5 32.6 3.0
4 BRUAS PERAK 2.17 1.58 359.8 324.3  684.10 2.81 128.2 57.7
5 KUAMTAN PAHANG 3.80 0.00 617.7 6.0 617,70 2.17 216.0
6 KERTEH TERENGGAUN  0.96 1.40 120.2 158.7  278.90. 2.63 120.2
7 MARANG TERENGGAUR 0.55 0.87 39,6 67.1 106,70 1.67 30.6
8 TERENGGAUN  TERENGGAUN 1.10 2.87 167.1 813.2  980.30 3.29 167.1
9 OYA SARAWAK 1.30 .00 31.3 0.0 31.30° 0.54 31.3
10 PAPAR SABAH 0.456 1.03 46,0 133.9  179.90 2.70 46.0
TOTAL 5990.06
AVERAGE ' 2.50

=====u e Emmssza FrTTY = momm zEma===E Exzss=o=masaas=nEg === Como s
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Table 6.1-4 DESIGN FEATURES OF BREAKWATER ARD JETTY BY RIVER MOUTH

N N A s e e N N Y D N Y M N O R AR N N O S N A O S NN R S N S M R S O N AE AN AR A AN R AO AT A g RS ST AT AAT e aT A

Design Wave Design Elevation*l Volume of Structure

River  —---emew-uew—a Toe e e e b

Houth Height Period Depth Length Breakwater Jetty Sub.jetty Breakwater Jetly Grain
(m) {s) (m) (km) (LSDm) (LSD m) (LSD m) {1000m3)  (1000m3)

srz=maowr e REpmnmRmmnsam Bl e e LT L T T L TR

1 Perlis 0.76 6.00 -2,65 6.00 . 0.00 103.0
2 Kedah 6.7% 6,00 -2.65 5.00 0.00 104.4
3 Tg.Piandang 0.75 6.00 -2.35 2.90 6.10 4.7
4 Beruas 0.75 6.00 -2.35 1.30 5.20 16.1
’ 1.50 21.2
5 Kuantan 1.75  6.00 -1.49 3.00 1.60 161.5 46
6 Kerteh 1.75  6.00 -1.28 ' 1.15 - 1.60 60.5
7 Harang 1,75 8.00 -1.17 0.78 3.93 1.30 129.0 2.0
_ 0.42 21.9%2 53.9
8 Terengganu 1.75 8.00 -0.94- 1.60 3.93 - 1.30 205.1 170.6 34
0.90 68.7%2 136.8
9 Oya 2.75 8.00 -1.32 1.05 0.60 17.9
1.90 61.1
10 Papar 1.7 &.00 -1.27 0.70 1.10 T 4.4
0,50 9.5

== Bomosm=m= mmm=m== —=== =, snE==s==z== o

Kote *1 : Top Elevation of Structure.
*2 : Combination with Jetty and Breakwater

Table 6.1-6 DESIGN FEATURES OF TRAINING WALL, GROIN AND RESERVOIR BY RIVER MOUTH

e T = e LT

River Trainin Groin Length Reservoir

Mouth L g S
Length River Coastal Total Area  Length

(m)  (m) (@} (m) (km2)  (km}

S===s=ssooSSnomasamnesse—— oo ==

1 Pertlis

2. Kedah

3 Tg. Piandang

4 Beruas

5 Kuantan 1,650 1,650

6 Kerteh 850 300 3000 0.308 5.0
7 Harang 650 160 200 360 0.116 4.1
8 Terengganu 720 450 1170

9 Qya 1,300 :

16 Papar 460 100 300 400 0.060 0.8

SR ARSANRARMOSIETACS SASAAS S s S RE R EE] m======xr
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Table 6.1-6 WORK VOLUME AT OBJEGTIVE RIVER MOUTHS

EL LT LT O e L e P L R T R L e p T L L e e e P L L DL L L L R P PR L e P P L P EL P LR L LT Y

HO.SERTAL  NAME SLOPE GRT LENDGH WIDTH DEPTH KL vo vl ¥ ¥m Jv
. . (m} (m) (m) - (1000m3) (1000m3) (1000m3) {1000m3) {1000m3
L DB P M B B i i B B A e i w8 U R i
i 45 Marsing 0.00162 150 1,914 15 3.0 444.9 165.1 2198 4449 143.5 514.1
A8 Rompin - 0.00187 70 15 85 1.45 73.1 271 46.0 73.1 7.1 2083
.81 Harang : 40 £50 45 167 41,3 1.6 57.1 106.7°  39.6 147.8
81 Mukan 0.00120 70 1,625 65  1.95 206.0 76.4 129.5  206.0 76.4 436.5
82 Balinglan 0.00098 40 1,805 45 1.77  143.9 53.4 90.5 143.9 53.4 485.%
84 Tatau 0.00189 40 178 45 147 5L.5 19.1 324 51.5 19.1 208.%
2 44 Sedi1 Besar 0.00180 150 L, 167 75 2.10 183.7 183.7 0.0 183.7 a7.5
48 Endan 0.00165 200 1,745 75 88 IR0 AN 0.0 3D 130.9
50 Nenasi 000132 70 1,098 65 1.45% 1035 1035 0.0 103.5 1.4
52 Terus 0,00135 40 - 1,681 45  2.27 171.8 171.8 0.0 i71.% 5.7
53 Kuantan C 00 3,800 75 2.17 6117 611.7 0.0 BlF.7 285.0
55 Kemaman 0.00456 100 316 45 1.44  20.5 20.5 0.0 20.5 14,2
58 Paka 0.00194 40 552 45 1.07 26.6 25.6 0.0 25.5 0.3
59 Dungun 0.00232 100 879 65 2,04 116.6 116.6 0.0 116.6 £7.2
60 Mercang 0.00550 40 449 45 2.47 - 49.9 43,9 0.0 49.9 20.2
92 Tuaran 0.00370 40 586 4 .17 57.3 57.3 9.9 51.3 0.4
3 55 Kemasik 0.00194 40 1,376 45 2.67 165.4 71.3 941 165.4 7.3 86.7
%7 Herteh 40 960 45 2,63 113.5 120.2 158.7 278.9 120.2  60.5
a7 sibutt 0.00156 40 666 45 1.07 33.0 14.2 18.8 310 4.2 43.2
4 1 Periis 150 4,800 75 3.54 1274.9 1,289.7 184.4 1,474.1 360.0
25 langat 0.00532 40 8 45 0.47 1.9 1.6 0.2 1.9 1.6
93 Umas-timas 0.00370 40 48 45 0.7 .4 Q.3 Q.0 0.4 Q9.3
5 7 Bare 0.00127 40 1,945 45 2.4r 716.2 93.5 117.5 216.2 B7.5
3 Sang lang 000266 40 703 45 1.87 59.2 27.0 32.2 59.2 27.0
4 Jerlun 0.00250 40 628 45 1.57 ad. 4 0.2 M a4.4 20.2
6 Yan 0.00092 40 2,793 45 2.57 '323.1 147.4 - 175.6  323.1 125.7
8 Cenang 0.00089 40 2,697 45 2.67 324.0 147.9 176.2  324.0 121.4
12 Pinang ~ 000114 40 2,342 45 2.67 2Bl.A 128.4 153.0 281.4 105.4
13 Bayan Llepas  0,00091 40 2,604 45 2.37 217.8 126.7 . 151.0 271.8 117.2
14 Tg.Piandang 0 2,330 45 2.60 2728 i88.6 224.7  413.3 104.9
20 Batu 0.00070 40 3,671 45 2,57 4246 1938 230.8 - 4245 165.2
22 Lekir 0.00097 40 2,753 45  2.67 330.7 150.5 179.8  330.7 123.9
24 Kapar Besar  0.00150 40 1,780 45 2.67 213.9 97.6 16,3  213.¢ 89.1
26 Sepang Xecil 0.03750° 40 23 45 o0.87 0 0.8 0.4 0.5 0.9 0.4
27 Sepang 0.05465 40 ] 45 0.47 0.0 0.0 0.0 0.0 0.0
30 1.inggt 0.00660 A0 445 45 2,67 515 24.4 29.1 53.5 20.0
31 Bary 0.00552 . 40 484 45 2,67 58.1 6.5 3.6 58.1 21.8
32 Halaka 0.00533 40 276 45 1.47 18.2 8.3 9.9 18.2 8.3
33 Duyeng 0.00385 40 538 45 207 §0.1 22.9 212 50.1 22.9
34 Umbai 0.00423 40 513 4% 2.17 80.1 2.9, 27.2 50.1 2.9
35 Herlimau 0.00667 40 340 45 2.27 34.8 15.9 18.9 4.8 -15.3
37 Parit Jawa 0.00280 40 775 4% 2.17 75.7 4.5 41.1 75.7 4.5
40 Senggarang 0.00288 40 719 45 2,07 67.0 30.6 36.4 57.0 30.6
41 Rengit 0.00150. 40 1,447 45 2,17 1413 4.5 716.8 141.3 64.5
42 Benut 0,00064 40 2,922 45 1.B7 245.9 112.2 133.7 2459 112.2
43 Pontian Kecil €.00M02 40 4,637 45 1.8  123.9 56.1 6.9 . 123.0 | 56.1
98 Tawau ¢.00370 40 jéz 45 267  85.7 3% 6 47.1 86.7 32.%
6 69 Sematan 0.00109 40 1,073 45 1.17  55.5 12.2 46.3 56.5 10.2  65.2
70 Kayan 0.00133 40 o 45 0.97 31.8 5.7 26.1 - 31.8 5.7 443
80 Oya 40 1,300 45 2.97 173, 3.3 142.2 173.5 15.5 79.0
7 11 Kerian 0.00056 40 1,554 45 0.87 60.8 32.0 28.8 60.8 2.0
15 Gula 0.00055 F0 3,727 65 2.05 495.7 261.2 ° 235.4  486.7  242.3
16 Sangga 0.00043 40 . 2,488 45 1.07 119.8 63.0 56.8 © 119.8 53.0
17 Larut 06.00044 40 3,341 45  1.47 2210 (l6.2  104.8 221.0 116.2
18 Terong 0.00094 40 (245) - 45 -0.23 2.5 1.3 1.2 - 2.5 1.3
19 Beruas 100 2,170 65 -~ 2.8F 395.9 359.8 34.3 684l 14t
23 Selangor 0.00069 40 2,130 45 1.47 140.9 74.1 66.8 140.9 74.1
35 Muar 0.00095 40 600 45 .57 15.4 8.1 7.3 15.4 8.1
39 Batu Pahat 0.00500 40 334 45 1,67 25.1 13.2 11.9 25.1 13.2
76 Buntal 0.00080 40 2,538 a5 2,07 241.0 126.8 114.3 ~ 241.0 £16.4
77 Bako 0.06065 . 40 2,262 45 1.47 149.6 18.7 76.9 149.6 78.7
78 Sadong 0.00047 40 2,702 45 1.27 154.4 81.2 73.2 154.4 81.2
89 Padas 0.00455 40 41t 45 1.87 3.6 18.2 16.4 34.6 18.2
100 Kalabakan 0.00370 40 127 4 0.47 2.7 1.4 1.3 2.7 1.4
] 51 Pahang 0.0021¢ 70 641 65 1,35 56.4 9.6 45.8 56.4 9.6 fi24.9
62 Terenggany 150 1,100 7% 3.29 271.6 167.1 813.2 980.3 8.4 213.7
67 Kelantan 0.00535 100. 307 65 1,64 32,7 5.6 271 32.7 5.6 58.6
95 sugut 0.00370 40 19 &% 0.07 0.1, 4.0 0.0 0.1 0.0 3.7
9 38 Sarang Buaya 0,00200 40 785 45 1,587 55.5 11.6 43.9 85.5 11.6 24,2
63 Merang 0.00205 40 1,205 45 2:47 133.9 28.0 105. 133.9 = 8.0 37.2
66 Pak Amat 0.00128 40 2,008 A5 2.57 - 232.2 48.6 183.6  232.2 48.6 61.9
90 Papar 40 450 45 3.30 66.9 46.0 173.9 2199 46.0 13.9
19 5 Kedah 180 4,000 5 3,02 906.5 1,004.4  219.4 1,223.8  300.0
3 Huda 0.00082 40 2,037 a5 1.87 153.0 125.8 7.4 i53.0 .6
88 Lawas 0.00143 40 1,168 45 1.67 &7.8 72.0 15.7 87.8 52.6
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Table 6.2-1 STABILITY COEFFICIENTS

No-Damage Grlteria and Minor Overtopping

Structurg Treunk Structure Head
Areor Units n Placement Kp . KD Slope
Breaking Ronbreaking Breaking Nonbreasking Cot 9
Wave Wave Wave Wave
Quarrystone ;
Smooth rouaded 3 Random 1.2 2.4 1.1 1.9 i.5 to 3,0
Smooth rounded p&] Random 1.6 3.2 1.4 2.3
Rough angular 1 Random 2.9 2.5
1.8 3.2 1.5
Rough angular 2 Random 2.0 4.9 1.5 2.8 2.9
1.3 2.3 3.0
Rough angular »3 Random 2.2 4.5 2.1 4.2
Rough angular 2 Special 5.8 7.0 5.3 6.4
Parallelepiped 2 Special 7.0 - 20.0 8.5 - 24.0 - fad
Tetrapod 5.0 6.0 1.5
and 2 Random 7.0 8.0 4.8 5.5 2.0
Quadripod 3.5 4.0 3.0
3.3 9.0 1.5
Tribar 2 Random 8.0 10.0 7.8 8.5 2.0
. 6.0 6.5 3.0
Dolos 2 Random 15.8 31.8 8.0 168.0 2.0
7.0 id.¢ 3.0
Modified cube 2 Random 6.5 7.5 —— 5.0 3
Hexspad 2 Random & 2.5 5.0 7.0 3
Toskane 2 Randon 11.0 22.0 -_— - g
Tribar 1 Uniform 12.0 15.0 7.5 8.5
Quarcystone (Kpp)
Graded angular - Randonm 2.2 2.5 - —
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WORK ITEM AND QUANTITIES AT TG. PIANDANG

N CEE s e I S I I T S I R S T Y S S T S T T SN REIO DN S OO m T S i s

1 Dredging Works
1) Captial Dredging

Quter m3 56,500 L=1900 m
Inner m3 58,900 £=900 m , mooring area
2) Maintenance Dredging
Quter m3 47,900 assume sittation return
Inner m3 7,600 0.9m outer, 0.3m inner
2 Shiping Jetty Works
1) Clearing and Grubbing me 2,000
2) Embanhment M3 300
3) Reddish sand m3 300 t=0.15m
4) Gravel Pavement mZ 2,800 t=0.2 m
5} VWooden Works for Jetty m2 720 (40.0m*6.0m*3 jetties)
6) Jetty House L/S 1 _
3 Bank Protection
1} Stone Masonry m3 42 with concrete
2) Gabion Mattress me 1,050 used gabion mattress
. (3.0m*1.5m*0.5m)
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DREDGING WORK VOLUME OF TG, PIANDANG
RIVER MOUTH

SURVEY BASED ON OCT. 1992

DREDGING VOLUME OF TUNJUNG PIANDANG RIVER

10 GRT DESIGN DEPTH -2.5 m _ _

Line No?waist;nge—_ AregﬂwmAve.Area Volume
(m) (m2) (m2) (m3)

B A T v o e £ s i e e e e e o e e 3 4 0 U B g s st e S

-1900
-1500 400 6 3 1,116
-980 520 18 12 6,166
-740 240 31 24 5,859 '
-480 260 53 42 10,881 Total Volume
-240 240 78 66 15,736  of Quter
0 240 61 70 16,740 56,498 - m3
120 120 58 59 7,134
160 70 60 59 4,113
350 160 62 61 9,792
590 240 65 64 15,276 Total Volume
810 220 64 64 14,137 of Inner
900 30 71 . 67 6,059 56,511 m3
1003 ~ 103 58 64 6,643
1230 227 60 59 13,393
Total 133,044

Mooring Volume 40*60*1.0
2,400 m2
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JAPAN INTERNATIOMAL COOPERATION AGENCY {SEA SIDE)

A6-3




Destn (m)

Orpth {m}

Teoth {m) -

Line No, 0.12km

Beptn (m)

| ﬂ
¢ B v
| \
-1 A=
-2
-3 i ! i [l
. Q H o) 200 Joo 400
Rialarcs (m)
— 1997 + 193]
Line No. 0.35km
2
| /J/
¢ k\‘\\ //
=1 a
N |
-3 1 1 [ 1
(] 100 200 30 450
Bistance {m)
— 1992 + 1333
Line No. 0.81km
2
¢ {
o D
-2
sl I 1 1 ]
(] 1v4] 200 o0 400

Distance [m})
— 1997 + 1993

Deotn {m}

Lina No. 0.19km

/

jI

|}

-3

(4] 100 200 300 400
. Dintonce {av)
— 1932 + 199
Line No. 0.59km
2
r
4] \
" /
-2
-3 1, 1 1 H
1] 10 200 300 400
Distance {m)
—rnn §992 + 1533
LEGEND

for 10GRT, -2.5m(LSD)
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IN MALAYSIA
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AT TG. PIANDANG RIVER MOUTH
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WORK ITEMS AND QUANTITIES OF MARANG RIVER MOUTH
IMPROVEMENT PROJECT

L. Dredging Works

1)'20 GRT  Sand cu. 42,000 Boat clearlance 0.6 m

m.
Rock Cu .. 9,800
2) 30 GRT Sand Cu.m. 75,500 Boat clearlance 0.8 m
Rock cu.m, 15,900
3) 40 GRT  Sand cu.m. 109,000 Boat clearlance 1.0 m
Rock cu.m. 22,000
2. Structure Works
1) Breakwater - L= 200 m
Armor Stone cu.m. 15,700 -5t
- Secondary stone cu.m. 11,200 300-500 kg
Core Stone 1 cu.m, 11,300 100-300 kg
Geo-Textile Mat sq.m. 2,200 440 m * 5 m
2) Jetty |
North Jetty L= 490 m
Armor Stone 2 CU. 1. 19,600 i-3.t
Core Stone 2 Cil. 1. 18,800 10-100 kg
Geo-Textile Mat sq.m. 2,450 490 m * 5 m
South Jetty L= 450 m
Armor Stone 2 Cu.m. 12,600 1-3 t
Core Stone 2 cu.m. 16,900 10-100 kg
Geo-Textile Mat sq.m. 2,250 450 m * 5 m
3) River Groin l=40m * 2
Armor Stone 2 cu.m. 1,840 1-3 ¢
Core Stone cu.m 720 10-100 kg
4} Coastal Groin L=200 m * 2
Armor Stone 2 cu.m. 9,900 1-3 t
Core Stone 2 cu.m, 7,800 10-100 kg
5) Reservoir m 4,100 Excavation & Bank Works
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DREOGING VOLUME OF MARANG RIVER MOUTH

SURVEY BASED-ON OCT. 1992 | :
DREDGING VOLUME OG MARANG RIVER
40 GRT DESIGN DEPTH -3.5M

B T T s TN T I I MM it i o o K3 ey L ek ok Ao St L AR ke ok B A ey o ks e o A Rl ot e A
e e e S e e e e e e R

Line No. Distance Area Ave.Area Volume
(m2) (m2) {m3)

-1190 0 0 0 0
-690 500 0 0 0
-460 230 68 34 7,820
-440 20 68 68 1,360
~340 100 42 55 5,500
-240 100 66 54 5,400
-140 160 115 91 9,050 Total Volume
-40 100 186 156 15,550 of Quter
0 40 133 164 6;572 51,252 m3
a0 90 122 127 11,462
180 90 198 160 14,414
300 120 164 181 21,708 _
400 100 104 134 13,365 Total Yolume
620 220 37 70 15,455  of Inner
790 170 0 18 3,128 79,531 w3
Total 130,783

SURVEY BASED ON OCT. 1992
DREDGING VOLUME OF MARANG RIVER
20 GRT DESIGN DEPTH -2.6M

Line No. Distance Area Ave.Area Volume
(m2) (m2) (m3)

~1190 0 0 0 0
-690 500 0 0 0
~-460 230 14 7 1,610
=440 20 14 14 280
-340 100 0 7 700
=240 100 12 b 600
-140 100 41 27 2,650 Total Volume
-40 100 99 70 7,000 of Quter
0 49 74 86 3,452 16,292 m3
90 90 58 66 5,904
180 90 88 73 6,557
300 120 74  + 81 9,708
400 100 55 65 6,450 Total Volume
620 220 4 30 6,523 of Inner
790 170 0 2 340 35,482 w3
Total 51,774
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Cross Section 3
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SOUTH JETTY

.2 C-1 , +3.00 (1.SD)

C-3 (LSD) G
| N

-1

=

A

0
.21

Cross Section 3

Calculation of Area
{6 +16.5) x3/2=33.75

(5.5+11) % 1.5/2=12. 38
33.75—12. 38=21. 37

Armor stone 2 21.37 n®

Underlayer 12.38 n?

(6 +20)x4/2=52
(6 +14.5)x2.5/2=25.63
52— 20.63=126. 37

Armor stone 2 26.37 m?

Underlayer 25.63 m?

(§ +26)x5.8/2=92.8
(6 +19)x3.8/2=47.5
92.8—47.5=45.3

Armor stone 2 45.3 m?

Underliayer 47.5 m?

THE NATIONAL RIVER MOUTHS STUDY
IN MALAYSIA

JAPAN INTERNATIONAL COOPERATION AGENCY

STRUCTURAL PROFILE OF SOUTH JETTY
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7. CONSTRUCTION PLAN AND COST ESTIMATE
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