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/A Coastal Marine Design Aids

THIS NOTICE MUST ACCOMPANY EVERY COPY OF THIS DOCUMENT

IMPORTANT NOTICE

This document, (“Document”) is the exclusive property of Government Expenditure & Projects Efficiency Authority.

This Document should be read in its entirety including the terms of this Important Notice. The government entities may
disclose this Document or extracts of this Document to their respective consultants and/or contractors, provided that
such disclosure includes this Important Notice.

Any use or reliance on this Document, or extracts thereof, by any party, including government entities and their
respective consultants and/or contractors, is at that third party’s sole risk and responsibility. Government Expenditure
and Projects Efficiency Authority, to the maximum extent permitted by law, disclaim all liability (including for losses or
damages of whatsoever nature claimed on whatsoever basis including negligence or otherwise) to any third party
howsoever arising with respect to or in connection with the use of this Document including any liability caused by
negligent acts or omissions.

This Document and its contents are valid only for the conditions reported in it and as of the date of this Document.
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/A Coastal Marine Design Aids
1.0 PURPOSE
The purpose of this section is to provide the Entity-A/E the templates, checklists, design guidelines, etc.
(collectively called Design Aids) to comprehensively define the Coastal Marine design of a Project and ensure
that the design is complete, uses appropriate templates and has undergone the necessary checks to achieve
the quality design which can be used to purchase fit for purpose material/ equipment and safely install all
facilities under Entity’s project.
Refer to Chapter 7, Section 1 - General Design Guideline (EPM-KEO-GL-000016) for the instructions on the
use of every element of this Design Aids. Also refer Definitions and References (EPM-KEO-GL-000011) terms
used on this document. This also covers non-discipline specific Design Aid such as Calculation Templates,
Calculation check list, Design software list, etc. which apply to all engineering disciplines including Coastal
Marine. Users are urged to carefully read the instructions provided in the above mentioned document to fully
understand the purpose and use of all documents listed in this section.
The Entity-A/E shall review the list of deliverables and determine the templates, check lists, etc. applicable to
the project. The list of applicable templates/ checklists/ etc. may vary from project to project depending upon
the Design Scope of Work of the Project.
2.0 REFERENCES
1. EPM-KEO-GL-000016 - General Design Guideline
2. EPM-KER-GL-000002 - Coastal and Marine Design Guideline
3. EPM-KES-RG-000001 - List of Structural Deliverables
4. EPM-KEO-GL-000011 - Definitions and References
3.0 COASTAL MARINE DESIGN AIDS
The Coastal Marine Design Aids developed for use on Entity’s projects are listed below, each issued as a
standalone document.
3.1 Coastal Marine Design Guideline
Refer to the section on “Discipline design guidelines” in the document EPM-KEO-GL-000016 (General Design
Guideline) for the purpose and the instructions on the use of discipline Design Guidelines issued for use in the
design of Entity’s Projects.
Refer to the Coastal Marine Design Guideline EPM-KER-GL-000002 for additional details.
3.2 Coastal Marine Design Deliverables
Refer to the section on “Discipline design guidelines” in the document EPM-KEO-GL-000016 (General Design
Guideline) for the purpose and the instructions on the use of List of Design Deliverables issued for use in the
design of Entity’s projects.
Refer to the document EPM-KES-RG-000001 for a typical list of design deliverables applicable for the Coastal
Marine design discipline.
3.3 Design Check Lists
Refer to the section on “Discipline design guidelines” in the document EPM-KEO0-GL-000016 (General Design
Guideline) for the purpose and the instructions on the use of Checklists issued for the use in the design of
Entity’s projects.
Table below lists Coastal Marine check lists issued for use on Entity’s Projects
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/A Coastal Marine Design Aids

List of Coastal Marine Checklists

SN Check List for Document No
1 General Notes Drawing (Marine Structures) EPM-KER-TP-000001
2 Foundation Drawing (Marine Structures) EPM-KER-TP-000002
3 Pile Foundation Drawing (Marine Structures) EPM-KER-TP-000003
4 Quay Wall Drawing EPM-KER-TP-000004

3.4 Templates

Refer to the section on “Discipline design guidelines” in the document EPM-KEO-GL-000016 (General Design
Guideline) for the purpose and the instructions on the use of Templates issued for the use in the design of
Entity’s projects.

Table below lists Coastal Marine templates issued for use on Entity’s Projects

List of Coastal Marine Templates

SN Template for Document No.
1 | Coastal Marine Design Criteria EPM-KER-TP-000005

4.0 ATTACHMENTS

EPM-KER-TP-000001 - Checklist - General Notes Drawing (Marine Structures)
EPM-KER-TP-000002 - Checklist - Foundation Drawing (Marine Structures)
EPM-KER-TP-000003 - Checklist - Pile Foundation Drawing (Marine Structures)
EPM-KER-TP-000004 - Checklist - Quay Wall Drawing

EPM-KER-TP-000005 - Template - Coastal Marine Design Criteria

agr®ONE
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™ Coastal Marine Design Aids

Attachment 1 - EPM-KER-TP-000001 - Checklist - General Notes Drawing (Marine
Structures)

FHOIECT FARE LIRER IS MU HEY

DI & 0 LCHELCHREIE

Fiid | FES | WO | FA | FES | WD

Uoes the drawng comply with applicable codes, standards and
regulalony requirsmenbs?

Uoes the drivsing comply with aoplicable Frogect Design Cntena,
z system o struchural functional requirements, Scope Book, and
Design Base Dacuments considensd?

15 the coordmate <y<iem and sile armow drection |Narth] on drawing

" | camecr?

P Uoes tha Allowabls Bearmg Capacity (WHEC) on the drawing comply
with pepdechnical report?

- Uoes the Specihed grade of struclural sleel comply with Projec
Specificabons?

a Uoes the Specified grade of holioe steel sectiors oamply sith Project

Specilicalions ¥

Uoes the Speched grade of cald famn steel comply with Project
Specificabons?

Uoes the Speahed grade ol stainless stesl comply with Progec
Specificabons?

=] Uoes the spached grade of weldng electrode comply with code’?

10 | Does drawing include a note for mmimum hlket weid?

1 Uoes type of concreteiconcrete mis comply  we rc||:c:
Specificabons?

Loes the speched compressnse sirength [i‘ﬂ-da‘,." TFE

12 | (Bubestructure amd  super-Siroec: urE r-'_||:~L oj|jgjao|o|jo|o
Specificabons?

1 Uoas the spaciied comprassnas str I.'I1II'|.355LL'!I'ILrE|l.' ololololalea
oamply with Project Spedficalipas?

Loes 1he drawing Specr ‘.he'l "1.=Ir|||:-rﬁ-5n.'e sirength (2H-

14 | days) of precast (nol E:E! | camcrele members, and | B |8 |8 (8 |8 | O
dees this comply with cilications®

Uoes drawng *:-r.luuf'..".hl:jgﬁl.l‘uumruqurud oompressie sirengthof
precas| concrete slements al lilting stage ¥

Uoes drawng spealy the reguined campressive sirength [2B-days)
16 | af non-shrink grout, and does  this comply with Project | @ |8 |8 |8 |8 | 8
Specificabons?

Uoes dravwng speafy the reguined campressive sirength [2B-days)
17 | af cemantisand mortar and bype of mortar, and does thiscomplywith | @ |8 |8 |8 |8 | 8
Praject Spacifications?

Uoes dravwng speafy the reguined campressive sirength [2B-days)
12 | af blindng ooncrele, and doses this comgly  with Prajecs
Specificabons?

Uoes the fype and grade of anchor balls comply with Projec

15

1= | . . o|g|g|jgajaj|o
Specificabons?
Uoas the fepe and grade of sfructural Bastenens comply wieh Project

g | Lo e R g Py *g|o|o|o|o|o
Specilications?
Uoos the draveing include & nobe far the separatan of bao desmilar

1 9 Il g ojlo|o|o|o|o
roelals b aveid corrasion 7
Uous  [ha wde of renmfarcemenl stesl comply wath Projec

gz oo MW H * o |o|o|o|o|o
Specificabons?

73 | Hawve the reinforcement sphos lengths bean checked with Codes? gjlgjoa[o]o

| Does dravang inclide fablke for sphice lengths? FREREREREREE
Uoss  the  drva spacihy the b on consfruchon  loads™

75 : g speclly ojlo|lo|o|o|o
Construction load shall mol excsed bee load carsidared n the design
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Coastal Marine Design Aids

Attachment 2 - EPM-KER-TP-000002 - Checklist - Foundation Drawing

(Marine Structures)

PHOIZLT Akt

DA G MO

REY

CHEHSIN A 1Ol

E
&

TS

Dioes the drvaing camply with applicable codes, standards and
regulatony requirementbs?

Does the drvaing camply with applicable Propect Design Cntena,
sy=iem or siniciural ruul:l.ll:lu..'ll refpuirEments, Soope Book, and
De<ign Bask Documents considersd?

[ ]

Is the coordinate Sysiam i.'l'll.1 II'-E site arrow direction |Rarth) on
drawing cormect?

iy

Uoss the Allowable Bearng Gapacity (ABC] and setlement an the
drawing comply with geotechnical repart?

Uoes drawing specily subgrade preparationicondian’

m|in

Does drawing specily the loaling schadule of all Toundatons?

=

Uoes looling schadule spealy the sizes, depths, Toundaton lewels
A% & mrimum?

on

LUoss candrele over o renforsameant comply ‘wich Prajgct
Specihcatons?

LUoes the spached comprassnse strangth of m-stu & precast
cancrele in foundalions comply 'with Project Specilicaions?

Uoes the spachied comprassive strangth of concrate in grads
beams comply with Praject Specilications?

Uoes the specilied compressive strength of Blindng cong
camply with Project Spedficalions?

Does the specilied compressie stnrength of non-ghonk
camply with Project Spedfications? ﬁ

Does the specilied comprassnse '-.'-'renl:l .S:,L[i! 'E._I!lﬂ_fﬁf-.' with
Praject Specificatians? - |.'|,_"'-._

Uioes the grade of reinfancemes M"l.ﬂ'ilh Progest
Specilicaions? ?pl\\\_

Lioes the drvaing can '-"'sm...'lr.'.-llll.'nrl ol bao cssimlar
melals o avoid cormosha s 'l, I__.

Lo the rernhorcemsan swl'-glhu comply with Frogect
Specilicabions?

Dioes the doves] length (of rebars) lor the codumn indude an
Allawanoe for kicker?

Has the dash betesien calumn rebars, supplementary
renforcemeant and anchor bolls bean chacked 7

Hawe the foundatiors been checked far the apeningsipenatratons’
pockets due ta MEFY

Uoes the concrets coalingprabection syshem comply with Frojec
Specihcatons?

Has the dash befaeen fauncdabons ano embeoded s bean
ke

Has the locabonicoordmates ol embeds (anchar boks, stee] platas,
=sacliong eic.] been chacked with olher disciplines’ drawings?

Has the cangestan of remforcement at the junchon af plnth beam
and column been chedkaed?

=

Uoss the backhll arcund the structure comgly wieh Fraject
Speciicaton?

=5

Has the dewatenng note iF appicable been included?

Has the drawang been checked far “Halds™

=

Lioes the gecdexhlie comply with Projecl Specmhcations?

=

A wasereinns, provided at expanson and construchion points?
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Coastal Marine Design Aids

Attachment 3 - EPM-KER-TP-000003 - Checklist - Pile Foundation Drawing (Marine

Structures)
PROJECT MARE DR&FIRE NO RE%
OREMAIOH | CHECHEIE
ms | Fes | WO | R | Tes | s
Uoas the orasng camply wath applicable codes, standarcs
1 3 ST Wi ARE ojo|jo|o|o|o
and regulatory requirements
Dioes the drivsing camply with applicable Proopect Design
2 Criteria, system or structural functicnal requirements o|g|log|jo|o0|O
Seope Boak, and De<ign Basis Documents considanad?
I% the cocrdinabe systam and see direchion (Marthi) an
3 ; o ' ojo|jo|o|o|o
drawing cormect
Llons the drvanng inchioe coordirates of ples malching
4 : g F 3 olo|o|o|(o|o
prajest coandinale syslerm®
Lons the specilied comprassnee sfrength of conorale ples
5 Speriiar compressn H F o|lo|jo|o|(o|o
camply with Project Spedficalions?
Lons the speciled grade of rinfarcement camaly with
5 ; s A ojo|jo|o|o|o
Praject Specifications
Lo sphos lEngth for reindlorcement and anchar: th
T =iiee g olo|lo|(o|lo|o
camiply wilh o ?
E] Hevs the dawel lengihs of rebars besen checfyd weh Ggoes |G |0 (9 [0 [ [0
Lo concrebs covers o mindorcerment 3 it F
a s W ojo|jo|o|o|o
Specilicabans? ik
Llons the concrebs coalirg! m camply with
10 . . napra e comply ojo|(ofofofo
Praject Specifications? @~ ."*-._\h \
Llons the stes| coabpg CIKG mi camply with
1 . ; ”"',‘%”*5’* P ojlo|o|o|o|o
Praject Spacific: B |
Llons veartical an of balter ples comply with
12 ; g fel e Py o|lo|o|o|o|o
Praject Standards
LUoas mimmun dislance between mlkes comaly wih cade or
13 et o o|lo|jo|o|(o|o
geatechnical recommendations?
Llons dravwing specrihy tast loads inclwdin les et
14 d sherly aF ojo|jo|o|o|o
arrangement
Llons the grasde of struchural stee] camply with Projecs
15 o oas e g L ' o|lo|jo|o|(o|o
Speciicabans?
Llons the drvaning inchioe domeber and wal thickress far
18 ; 4 olo|o|o|(o|o
e pilas?
Llons the drvaing inchioe sxlermalinbernal shear keys Tor
17 ; 4 : olo|o|o|(o|o
e pilas?
Harvs She cuf off levels of sles] ples been chacked walk
18 - ojo|jo|o|o|o
general arrangement drawings?
Llons the drvanng inchioe stee diaphragm detal far ple
18 i R M o|lo|jo|o|(o|o
plug conrection 7
Do the dravaing cantain pile schedule including e lews],
20 fop level, length of pile, quantities of piles, diameler of pike o|g|log|jo|o0|O
and batier angle of pile?
21 Uoes the drivsing incluoe scour prolecian delal? O |00 (0[O0
Llons the weloirg connecian betwesn piles comaly weh
2z - 4 ¥ hal o|lo|jo|o|(o|o
i 7
Hawe the design paameters ke ple embaedded length
23 diamessr, batier, spacing, type of fixity (e pinoor fosd) o|jg|a|a| oo
and vl thickness baen valdabed with calculatons nepar?
24 Hias Tist of refarenos drawngs besn provded | O(0[0(0[0(0
25 Has reference of general nobes drawng been prosaded? oo|g|og[o|o
25 Has reference of ple layout drissing been pravided” 0|00 ([0[0[0
Haas ; oprate nterdisciglivary and ntradsparimerital
7 "R FrIRArY F olo|o|o|(o|o
cordinatian bean done?
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Coastal Marine Design Aids

Attachment 4 - EPM-KER-TP-000004 - Checklist - Quay Wall Drawing

e e mrmmemm & e e aemma ee e mmmm & mammmmmaem = g = —a e
PROJECT FARE DRsF G MO REY
ORIEMATOH | CHEGHEIE
rs | Tes | WO | s | TES | WO
| Uoes the dravsing camply wilh applicable codes, standards and olololololo
regulalory requirsments?
Dioes the drivsing camply wilh applicable Propect Design Gnbena,
z sy=tem or sinactural rum:l.ll:ul..'ll refirements, Soope Baok, and o|jajg|a|o|o
Design Base Dacuments considensd?
2 [8]5] ||'!E Mllcrwabile Bearing I::x.luul.',' | and setameant on the olololololo
drawing comply with geotechnical repart?
4 EI:I moncrete Covers over reindarcement camply with Projes olololololo
Specilicaions?
Lo the s trergth of inesilu and precas! .2 ]
. o -'.'-'.uru.; SSINE SIT rr;q ol inesitu and precast concress comply | o 1o 1o [ lo | o
wilh Project Specificalions?
Lloay & -thiad G5y = th of .2 1
A oas the EIJIiLI i Lu.llr.lreq shes siranglh of mass concrete camply ololealolaln
with Project Specifications?
7 Loas ype of concrebalconcrebe mix comply sath Fropect ololealolaln
Specifications?
A Lioes the grasde of reinfarcement sbeel camply with F'rL'-|E -1 olololololo
Speciicabons?
] Lo the sphoa lengths af rebars camply with "|.'-|.1""-' '-.,I'=' A O |00 (O[O0
o Euzs '..III.' Eackhll arcund the structuns I:I:Iu'q'.ll-.' F'rhll'!ll.:g:l;_/’:!- olololololo
Speciicabons?
11 | Doss quay wall vahdess e calcula OO0 |0[0[0
12 | 1% @& shear key reguined Tor SEABgIG | b % % % 000|000
13 | Does the ecosnincily al Wik coimipey, Bk - O|og(ogo|o[0
» Has the afferc] -'_|r-;|rr-:_|J|,l-|:._J> WP FEn oanEgered 1 e ololelolalao
caleulation repart ¥ o=, |
Haas pacfexhle Hehif | bman peosided whens regquired by
5 | desion? = 3 ity |ole]afa]a]s
16 | Has the stabiily of wall besn checkad Tor (he consracion shage? o0 (o000
7 Has the weght of precast blocks!sechons been reduced har ERng olololololo
pockels in siability caloulabions?
Has e affeel al tdal sy besn carsdered inthe stalality anakas af
2 | g 2 ) ojo|lo|o|o|o
@ Himear Shis l:ll'l.'l'.'Hsl..'.iEI:lll:IIIE-'l‘.ll"_'l:l'iE Bean checkad for maxemum olololololo
tensle siress for lifing stagae™
Lloas the o 5 1l 5 s th of
. oS Hhe orwing specly the Minimum comprassive sinng ololololala
precas! concrate sesticns/blocks for BBing stage?
21 | Do the fender & ballard spaangs comply with calculabons? OO0 |0[0[0
7z | Does edge distance of balard comgaly with cods? O|og(ogo|o[0
23 | Doss ladder spacing comgily wish coe ? OO0 |0[0[0
- - r=r 3 = M o 7 i
4 [T .|Il.'.|_l'l":||.|‘I of ladder bedaw the LAT {Lowes? Astronamic Tade| olololololo
camply with cada®
Has the fender b checked far all correchon factars | Temg
. as 1l rider bean che " or all correchon fackars | Tamp ololealolaln
walacity ard bartbirg argle)?
26 | Has suthoer? scour prolectian bean provided in front of quay wal? 00|00 |0[o
27 | Has corromon alkwancs been consdered bar sheet pile quay wal? OO0 |0[0[0
. Has the quay wiall been checken lor erasiordscour from olololololo
avertapping?
Has the quay wall been checkad for Fegh and low saber myels a5
z% 1 LY W 4 ojlo(o|(o|o|n
used in fhe design T
30 | Has the wertical datum of quay wall been checked? OO0 |0[0[0
31 | Has reference of General Motes drawing been provided? OO0 |0[0[0
37 | Hawve relerences of miedace drvwings (MEF) bean provided ! OO0 |0[0[0
33 | Has reference 51 ol drawnps Desn provided | 0|0 |0 |0 |00
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Attachment 5 - EPM-KER-TP-000005 - Coastal Marine Design Criteria - Template

Coastal Marine Design Aids
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2 ( EXP RO Template - Coastal Marine Design Criteria
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1.0 GENERAL

This section describes the basic format of design criteria which should be included in all types of Costal &
Marine Projects.

1.1 Scope

This document covers general design criteria for coastal and marine structures.
1.2 Codes, Standards and Regulations

List the applicable:

National codes,

International codes/standards,

Regulations,

Guideline specifications and
Fire protection codes

[ Any deviations from the codes and regulations to be permitted only after Qbtaining written approval of the
relevant regulatory authorities.] @

1.3 Hierarchy of Specifications

between specification sources.]

1.4 Design Life
Describe required life of:
Quay wall

Jetty

Trestle

Concrete buildings/structures

Steel buildings/structures
Bridges/underpasses/Road culverts
Concrete platforms

Steel platforms/walkways

Retaining walls

Steel/GRP gratings etc.

[State hierarchy for the project specifications. Hi e ere a conflict or difference occurs

[State the design life of each structure which is in the scope of work. The design life denotes the duration
that the facility will continue to be in service. Mention that structures and elements of structures shall be
designed in such a way to ensure a safe and stable behavior during the established design life under the
expected loads up to the related national and international standards]

1.5 Units and Datums
Describe:
e Unit system

e Dimensions
e Vertical and Horizontal Datums
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1.6 Abbreviations

[Define all abbreviations which will be used in the design criteria.]

1.7 Ship Data

Describe all design vessels and for each vessel specify:

Overall length of Vessel between perpendiculars,
Beam width of vessel,

Laden & unladen drafts,

Loaded displacement, and

Vessel windage area.

1.8 Approach Channel

Identify the required depth of channels based on foll

the loaded draft of the design vessel,
tidal variations, waves, vesselsq

e o o o o
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turning basin, and
Sedimentation and maintenang

The required width of channels (width at the dredged level) shall take into account

the beam speed and maneuverability of the design vessel,
passing criteria,

channel depth,

alignment, stability of channel banks,

winds, waves and currents or cross currents and
availability of navigational aids.

1.9 Navigation Aids

[Aids to navigation are used to mark limits of structures such as piers, seawalls, breakwaters and dolphins,
channel entrances, boundaries and turns, and hidden dangers such as shoals and rock outcrops, to act as
a guide for vessels and to assist with their safe movement.]

1.10 Geotechnical Considerations

[Geotechnical investigations in accordance with project specifications. Specify additional requirements if
required.]

1.11 Berthing

Specify the:
e Approach velocity of vessel perpendicular to the berthing line
Type of berthing [side berthing, quarter point, third point or mid-point]
Berthing condition [Easy & Difficult Berthing- for sheltered and exposed conditions]
Seawater density
Tug boats assistance in berthing
Type of fender system
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1.12 Mooring

Specify the:

1.13 Loading Considerations

Specify the:

1.14 Materials

1.14.1 Goncrete

Specify the:

1.14.2 Structural Steel

Specify the:

Type of mooring system [quick release hook or bollards etc.]
Mooring loads

Mooring lines arrangement

Vertical & horizontal angles of mooring lines

Dead loads

Imposed loads

Live loads [ fork lift trucks. crawler cranes, reach stackers etc.]
Mooring loads

Berthing loads

Equipment loads [marine loading arms, gangway tower etc.]
Rail mounted crane loads

Seismic loads

Lateral earth & water pressures

Surcharge behind walls

Hydrostatic & Hydrodynamic loads

Vessel collision loads v
Wind, wave and current loads

Ground water table or tidal lags

Buoyancy loads

Thermal loads

Construction loads %

Concrete grade (28-day compressive strength) for all (in-situ concrete and Precast concrete)
structural elements.

Coefficient of thermal expansion of concrete

Unit weight of mass concrete, in-situ concrete and Precast concrete.
Modulus of elasticity of concrete for short term period

Modulus of elasticity of concrete for long term period

Concrete cover to reinforcement

Concrete exposure conditions

Compressive (28-day) strength of in-situ concrete

Compressive (28-day) strength of precast concrete

Compressive (28-day) strength of mass concrete

Compressive strength of non-shrink grouts

Compressive (28-day) strength of blinding concrete

Compressive (28-day) strength of screed

Grade/yield strength of all structural rolfed steel sections.
Grade/yield strength of all structural rolled hollow steel sections.
Grade/yield strength of all structural cold form steel sections.
Grade/yield strength of all hot dipped galvanized steel sections.
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Grade/yield strength of all stainless steel sections
Coefficient of thermal expansion of steel

Strength of welding electrodes

Type and grade of connection bolts

Type & grade of anchor bolts

Grade/ yield strength of base plate

Type and grade/ yield strength of gratings

Type & grade/ yield strength of Chequered plates

1.14.3 Reinforcement Steel

Splice length compression laps
Type & grade of mesh reinforce

Specify the:
e Grade and yield strength of deformed bars
Grade and yield strength of plain bars.
Splice lengths for tension laps
t
1.14.4 Geotextile %%

Specify the:
o Type of geotextile
e  Geotextile properties

1.14.5 Fill Material

Specify the:
»  Type of fill material (quarry run, crushed rock, etc.)
e Angle of internal friction
e Moist and submerged unit weights of fill materials

1.14.6 Rock Armor

Specify the:

o Allowable material and properties for armor stones
Allowable material and properties for filter stone
Allowable material and properties for bedding layers
Minimum layer thickness
Requirement for toe/anchor trench
Methods of placement for above and below water application

2.0 NATURAL CONDITIONS

2.1 Tide and Water Level

Specify the following tide levels and the station datum:
»  Highest Astronomic Tide

Mean High Water Level

Mean Low High Water Level

Mean Water Level

Mean High Low Water Level

Mean Low Water Level

Lowest Astronomic Tide
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Provide design water level for structures including design return period or annual exceedance probability
and the horizon and provision for sea level rise.

2.2 Datums
Specify the project vertical and horizontal datums and unit system
2.3 Bathymetry

Specify the required accuracy, resolution, extend, method of c8llectiefs and format of bathymetry survey
information to be collected and used for design

Provide the:
e Reference of bathymetric survey dra

2.4 Wave and Currents
Specify the:

e QOperational wav
Extreme waves
Operational curren
Extreme currents
Maximum wave height for moored vessel
Prevailing storm & wave directions
Minimum air gap between highest wave and soffit of beam/slab for design of structures
Design return periods

2.5 Wind
Specify the:
e Normal or operational wind speed
Extreme wind speed
Prevailing wind directions
Design return periods
Wind Gust

3.0 WHARVES/JETTIES,QUA WALLS,BREAK WATERS AND REVETMENTS

3.1 Wharves/Jetties

Specify the:
e Cope level

Dredged level

Scour protection

Bollard locations

Mooring rings location and elevation

No. of Access ladders and spacing

Fender type and specifications

Equipment details

Crane details, if applicable

Access walkways

Minimum air gap between soffit of beam and highest wave

Provision of inhibit marine growth on piles

Minimum strength of precast concrete at lifting stage

Shear keys for connection between steel pite and concrete plug

Coating/ protection requirement

Crack width limit and concrete covers
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e Scour protection
o Siltation and seabed scour

3.2 Quay Walls

Specify the:

e Cope level of capping beam
Founding level
Dredged level

Allowable bearing pressure for surcharge behind wall
Factor of safety in sliding, overturning and eccentricity
Strength of mass concrete precast blocks
Construction tolerances for precast blocks
Scour protection

Quarry run properties

Geotextile properties

Bollard locations
Mooring rings locati

Specification of rai istance from cope line, if applicable
Minimum strength of precast concrete at lifting stage

Scour protection

Toe protection

Siltation and seabed scour

3.3 Breakwater & Revetments

[Breakwaters are built to reduce wave action in an area in the lee of the structure. Wave action is reduced
through a combination of reffection and dissipation of incoming wave energy.

When used for harbors, breakwaters are constructed to create calm waters for safe mooring and foading
operations, handling of ships, and protection of harbor facilities.]

Specify the:
e Requirement of crest level determination
Crest surfacing or structure
Fill Material
Filter specifications
Toe protection
Stability factors
Type of Breakwater (fully-, partially- or non-submerged)
Siltation and seabed scour

4.0 LAND RECLAMATION

[The purpose of reclamation is to provide coastal land for roadways, residential development, beach
nourishment, port and industrial uses or to improve hydraulic conditions by modifying the coastline.]

4.1 Site Investigation
Specify that:
» Site investigation shall be carried out prior to the design of reclamation.

e In addition to normal geotechnical investigations required for marine work, the investigations shall
cover potential sources of fill materials.
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e In-situ and laboratory testing of soil samples from within the proposed reclamation area shall be
carried out to determine the strength, settlement and permeability characteristics of the underlying
50ils.
e Investigations shall include hydrographic and hydrodynamic study of the currents, waves and
sediment transport, environmental impact assessment and marine traffic impact assessment to
ensure that there are no unacceptable effects with respect to:

Change in normal and extreme wave

Tidal flushing and water quality

Ecology

Siltation and seabed scour

Shoreline stability of existing beaches

Navigation of large and small vessels

Operation of piers, wharves and cargo-handling areas
Flooding due to tides combined with storm surg wave runup
Operation of water intakes that may be affe
sediment buildup.

O 00000 0 O

o

4.2 Reclamation Fill Level & Fill

[Fill sources include borrow mat
used where it is available, howe may not be readily available within short haul distances.]

Requirements for hydrauie-fithmatefial obtained from dredging:

e Sand shall be frégfrgin)organic and other deleterious materials. Suitable material shall have less
than 10% fines. Lenses of silty or clayey material shall be avoided.

e Clayey and silty sand material may be used, but may require significantly more effort for compaction
to limit seftlement.

e Contractor may be required to carry out trial dredging to identify areas where suitable fill material
can be obtained.

e Material placed immediately behind seawalls, dikes and bulkheads shall be free draining granular
material to avoid the unnecessary buildup of water pressure due to tidal lag or ground water flow.

e The material and method for placement under water shall be capable of achieving relatively high
density fill without compaction.

4.3 Reclamation Method

[Two main reclamation methods are commonly used for reclamation on soft marine seabed layers, the
drained method and the dredged method.]

e Specify the reclamation methods
4.4 Stability

[The reclamation fill sequence, dredged fill placement level, spacing of vertical drains, magnitude and
duration of surcharging are largely determined by stability and settlement criteria.]

e Specify the required factor(s) of safety against instability.

4.5 Settlement

Specify the:

e Primary consolidation
Secondary Consolidation
Residual Settlement
Estimation of Settlement
Settlement Monitoring method
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5.0 DREDGING

The following shall be included in the planning for dredging projects:

5.1 Environmental Considerations

s Specific requirements of impact assessment and regulated/acceptable impact levels resulting from
dredging and disposal of contaminated material.

e Specific acceptable levels of total suspended solids resulting from sediment placement and
dredging operations, and describe suitable methods of controlling the operations to ensure
environmental protection.

5.2 Surveying

[A variety of hydrographic surveys are to be performed\in sy, redging operations, including:
preliminary, pre- and post-dredging, acceptance, charns ep a uilt surveys. Surveys are used to
verify the need for deepening the channel, re @-r I d estimating quantities and cost.]

Specify the:
e Type of survey

Surveys for planning or m
e Type of dredgii

er accuracy than pre-dredge or post-dredge surveys.

[For example, maintenan edging of navigation channels will require less accuracy than dredging
excavation for construction of underwater structure foundations.}]

* Dredging tolerances
e Dredge and survey equipment

[Suction dredges are not as precisely controlled as a resulting survey are of lower accuracy. Mechanical
or cutter head dredges which are capable of greater control and can more accurately excavate to the
desired bottom profile.]

6.0 SHORELINE PROTECTION

6.1 Design Waves

Specify the:
e Design wave height and period which is most critical for structures
s The design wave height shall be based on wave modelling, as required due to shore condition

6.2 Design Water Levels

Specify the:
o Tides, storm surge and
*  Rate of future sea level rise or sea level rise for the design life of the structures

6.3 Wave Run-up

[Wave run-up level is important factor affecting the design because it determines the design of crest level
of the structures in case no overtopping is acceptable. Wave run-up is the maximum vertical extent
of wave uprush on a beach or structure above the still water level (SWL)]

e Estimate wave run-up for all shoreline protection structures
e  Specify the acceptable methods for run-up determination and provide references.
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6.4 Wave Overtopping

[Wave overtopping occurs when the run-up level exceeds the structure crest height. Overtopping shall be
limited where roads, storage areas, moorings or closed to the structures.]

Specify the:
e (Critical values of average overtopping discharge
e Method of estimation

Overtopping shall be designed for following two conditions:

s Operational waves Condition, with no damage
e Extreme waves Condition, with some damage to permanent installation

6.5 Height of Protection

The height of protection shall be designed by considering\Nollowin, ces:
Maximum water level

Anticipated structure settlemen

Freeboard

Wave setup

Wave run-up

Overtopping

Sea Level Rise

6.6 Armor Unit Stability

Specify the:
* Reference of manual/design guides for armor unit stability.
s Types of armor units
s Specific weight of the rock, armor units or riprap shall be verified by testing prior to construction.
e [nstallation method shall not cause high impact loads during placing of armor units
L]

Tensite loads during manufacture, shipping and installations, as well as cyclic loads cause by
waves, shall not cause cracking and deterioration of armor units.

6.7 Filters

[Filter layers are defined as layers that protect the underlying base material or soil from erosion by waves
and currents without excessive build-up of pore pressure in the underlying material. Filters consist of one
or more layers of granular material such as gravel or small stone of various grain sizes, geotextile, or a
combination of geotextile overlaid with granular material.]

Specify the:
o Minimum thickness of granular filter layer
e Acceptable gradation
e Bedding layers
o Geotextile properties
e Materials, layer thickness and stability

7.0 FOUNDATIONS AND EARTH RETAINING STRUCTURES

[State coefficient of lateral earth pressures for stability checks, live load surcharge behind the retaining wall
and ground water table. Sliding and overturning of foundations should be checked for serviceability limit
state. Actual bearing pressure under the foundations shall be less than allowable bearing pressure.
Structures shall also be checked for Scouring and erosion protection.
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The retaining walls shall be checked for the vehicle collision loads if a road barrier is constructed
monolithically on the top of wall.]
State the:
e Minimum spacing between piles (driven piles)
e Allowable compression, tension and shear for piles
e Required factor of safety for sliding, overturning and buoyancy
* Required coefficient of friction between soil & concrete
e Minimum angle of internal friction of soil
e Allowable eccentricity for foundations
e Horizontal and vertical service loading on pile, pile group or foundation.
e Calculation or reference for sub grade modulus (ks) used in design.
e Information and reference about Allowable Bearing Pressure for soil.
e Effects of buoyancy and flood should be included in foundation e
e Requirements for engineered fill or other specific placemen
e Effects of lateral loading including uplift, overturning
e Properties of dry and submerged soil.
e High and low groundwater levels including n
projection.
8.0 PROTECTION SYSTE
State the:
e  Protection system f r piles and steel structures
e Protection system for e structures expose to marine environment.
e  Protection from fire
e Cathodic protection system if applicable
9.0 DURABILITY
Specify the Crack width limit for:
e Structures with a potential severe exposure condition
e Structures subjected to normal exposure condition
Specify the concrete cover requirement for:
e Severe exposure conditions
e Normal exposure conditions
e Fire Protection
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