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Non-Technical Summary

Background

The States of Jersey Developmant Company (JDC) has commissionend AECOM to undertake concept dasign of
the coastal defences which are reguired to suppert the South West St Helior development (Figure 1-1) Impraved
defences are raguired to provide a minimum 1:200 yaar Standard of Protaction against flonding to tha
develvpment and adjiacenl areas behind lor the nexl 50 vears. Climale changs impacls have also Lherelore been
considered and included in the study.
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Figure 1-1: Proposed Development

Concept Design Development

The baseline desgign parameters and supporting data such as waves, water levels, risk and soil properties have
been reviewed and calculated to support the design of the required coastal structures to support the design.

The floud risk due lo wave vverlopging disvharges in sturrn condilivns hes been eslimaled using vverlopping
modelling and a 20 TUFLOW modelling softwars. The existing ronditions and the proposed developmant
conditicns have been analysed and the fload maps for different time periods (present, 2070 and 2120) produced
both wit hand without the scheme (Appendix A.1). The study shows that with the proposed developed, the flood
risk in the study area is reduced to required levels.

In order to provide the required improvement. existing defences would need to be raised cansiderably (2m+)
which would lead Lo signiticant constraints and detrimental impacts for the development and existing urban areas
behind. To provide the protection. mitigate the adverse impacts, and meet the development requirements, the
realignment of defences seawards of the existing line allows more efficiznt coastal structures to be designed and
incorporated to mitigate flood risk without such significant impacts. It will also faciitate space to deliver other key
ohjactives such as sustainable transport and allows maora hansficial landscaping.

The shorflisted options for the edge protection structures included:
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« mass gravity retaining wall
» conventional cantilever reinforced concrete stem wall,
» and cantilever reinforcad concrete stem wall with piled heels.
s ok annour revelinenl
s secondary raised flovdwalls / bunds
Selectlon of preferred optlon and concept deslgn of coastal structures

Based on the key assessment and selection criteria which included buildability, overtopping performance,
ervironment end sustainabilty, wider benefits opportunities and cost, the recommended opticns for the edge
protection structures were chosen and subsequently ratified and agresd via three specific concept design
development milestone review meetings held with JDC, and with the asset owners (Department of Infrastructure
housing and Enviranment at the Govermiment of Jersey — “"IHE").

The vuncepl desiyn comprises four key coaslal slruclure lypes Lo achieve lhe required proleclion (see numbered
locations on Figurs 1-1):

Location 1) Gravity sea wall with a slight angle of reclination.
Lacalion 2) Block work quay wall wilh a slighl angle of reclinalion.
Lacation 3y Gravity sea wall with 3 slight angle of reclinatian.
Location 4) Raised crest wall

As part of the development, a new slipway, replacing the current ong adjacent to the bunker and next to the La
[regate Café i praposed (location 2 on Nigure 1-1). Yvhilst praviding flood risk benefite compared to the existing
slipway, this will alse provide an improved facility for the Duck boats and other users,

The proposed slipway width of 10m is widzr than the existing slipway and moere than adeqguate to accommeodatz a
2-lane traffic. The current ferry operator statas the required turning circle is 15m and both at the top ¢ battom of

the ramp and the turning circle provided with the new slipway is more than 20m,

Fotential scour and beach lowering due to storms may be experienced at the base of the slipway due to wave
concentration and therefore sheet pile structures are proposed in the design to reduce the risk of scour.

AECOM
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1 Introduction

The States of Jersey Development Campany (JDC) has commissioned AECOM to underizake concept design of
the coastal defences which are required to support the develogment (Figure 1-1}. The study also indudes
Marine Environmental Impact Assassmant support to faed into the overall Environmenta Impact Assessment
required ol lhe oulline Planning Process.

Ihe avalable site information and an opiion appraisal study to determing the suitatle edye protection structures
and slipway structures has besn discussed in the Data Review and Optioneering Report (AECOM,2021) and
incdluded in Appendix A.1.

This documant details tha concapt daesign of tha requirad coastal structures and relocatsd slipway for the wastarn
parlol lhe developmenl The concepl design af the raised walls lor the lerrace Blocks and Lhe rock armour seclions
far the eastern part of the development is provided in the “Coastal Assessment Report” (AECOM 2021) and
included in Appendix A.2.

The report presents the findings of the study as follows:
Chapter 2 — Scope and Cutputs. A summary of the key tasks of the stuoy.

Chapter 3 — Ground and Groundwater Conditions. Summary of the geolegical conditions at the study area
and assumed geotechnical parameters.

Chapter 4 —Geometry and Concept Design of Blockwork Quay Wall. Analysis approach and prapased
gecmetry of the proposed blockwork quay wall.

Chapter 5= Structural Stability of the Parapet Wall. Outlines the structural stability of the proposed parapet
wall.

Chapter 6 -Concept Design of Slipway. Provides an gverview of the slipway dimensions including gradient and
base clab details.

Chapter 7 -Inundation Assessment. Provides inundation mapping for 1:200 RP for the present scenario, 2070
and 2120 with the proposed mastamlan.

Chapter 8 -Summary. Provides an overview of the study undertaken and the key candusions derived from the
study.

AECOM
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Study Scope and Outputs

The overall scope of the study was divided into five key tasks:

1)

2j

3

4)

Task 1: Data review, optioneering, option appraisal and confirm preferred alignment. Review of
the avalable Metocean and geological informatian, review the proposed elignment end carry out an
options appraisal for the edge protection structures and slipway structures. The outcomes include a
yenerd vverview of the data available and constraints on the proposed ayrees dignment and the
recommended preferred edge protection option for further analysis/design.

Task 2: Overtopping Assessment and Scheme Flood Modelling. Overlopping assessment carried
out (for the present day (2020}, 2070, and 2120 1:200yr event] to detarmine the crest lavel of the
propesed slruclures for lhe selecled preferred gplion. The exisling Mood medel was updaled o includs
the proposed agreed alignment and levels faor different design events (the same overtopping scenarios).
This task informed the requited crest levels of the different coastal edge protection structures along the
proposed agreed alignment as well as informing the understanding of the baseline and schemes flood
risk dug to wave overtopping in the study area.

Task 3; Structural analysis and concept design of coastal defences. Asseszment of structural
stability and provide geotechnical concept design for 2no. sections. The stability analysis undertaken for
the raised seawalls (2no. sections) in the "Coastal Assessment Report” has also been updated to
produce adequate general arrangement and section drawings te support the culline glanning
applicaticn.

Task 4: Concept Design of Slipway. The slipway slope, width, length and details have been
ratsrminadidesignad to concapt lavael in ling with tha British Standards [BSYIinternatinnal Standards.
The scour proleclion oplions al lhe loe of lhe slipway have been recommended and Lhe general
arrangement drawings provided along with the cancept design sections.

Task 5: Summary Statement. Non-technical summary outlining the key findings and outcomes of the
study develaped. This gives a concise summary af the technical work and presents the proposed
aligrnment, raticnale for preferred options selected and key design concepts,

This documenl summarises lhe concepl design of lhe blockwork quay wall, slipway and delails lhe struclural
stability of the parapet wall. It slso provides the flood risk inundation assessment for the preposed development.

AECOM
10
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3 Ground and Groundwater
Conditions

The gectechnical conditions were derived fraom the following sources:

. Amplus Ltd (2000) Ground Investigation Report Ref Mo, 0019

. Gillespies (2021} Visioning framework for the waterfront, southwest St. Helier, Jersey

= AECOM (2019). Coastal Erosion and Beach Analysis Desk Study

. British Gzological Survey (1882) Mag Sheet 31 lergsey Channel lelands Sheet 2 1:25:000 scale.
The following references have been used:

L Barnes (2015) Concrete Advice No.54 Friction between Materials, Concrete Scciety.

3.1 Proposed Geotechnical Conditions

Huvailable Ground Investigation (GlY in the area is limited and several assumptions have been made in respect of
ground and groundwater conditions.

The British Geological Survey (BG3) Map Sheet 31 {“Jersey {Channel Islands Shaet 2)°, 19282, 1:25,000 scale)
indicales Superlicial and Bedrock sirala wilhin lhe sile. The Superficial slralum consisls of Alluvium (besch
deposits) whilst the: Bedrock stratum consists of Granophyre, which is deseribed as an igneous granite rock,

To the nerlhweest of Lhe sile Lhere is g boundary belween lhe Granophyre and lhe Jersey Shale Formalion
bedrock strata. The Jersey Shale Formation is descrihed as containing sediments of mudstone. siltstorne and
sandstone,

A previous Ground Investigation (Ref: 0019, Octaber 2000) was carried aut by Amplus Ltd in what is now The
Waterfront Centre, located approximately 420m to the southeast aof tha site and included the following warks:

. GNo. rotary cored boreholes to g maximumm depth of 23imbgl, using dry core drilling metheds in the
scils and rotary rock coring in the bediock;

. 10No. lral pils lo a maximum deplh of 4.1mbgl using 8 380-degree lrack mounled excavalor;
. Standard Menetration Tests {SPTs] in the rotary cored borsholes;

. Small disturbed and bulk sampling;

. Installation of S0mm standpipe piezometers in 5 no. rotary cored borehdes; and,

»  Geotechnical laboratory tasting.

The exploratory haes generally revealed Made Ground overlying Alluvium, overdying Andesite or Granite
Badrock. Tha Gl was undertakan in an area of land raclamation; as such, tha Mads Ground varied in thicknass
from 8.1m to 11.0m. The Allwdum generally ranged in thickness hetween 1m and 3m and was immediately
undardain by Andesite or Granite bedrock. Tha groundwatsr table was manitored cvar 5 No. visits and generally
ranged in deplh belween 1.7mbyl and 2.5mbyl.

The Amplus Lid Gl refarencad trial pits that wara undartakan on the heach during a previous shase of Gl works.
The beach deposits comprised a variable mixture of soft ta firm clay, silt and sand to depths of between
approximataly 1mbgl and 3mbagl. undedain hy hadrock.

Basad on the aforsmentioned infarmation, the proposed site is envisaged te comprise Alluvium in the form of
beach deposits to depths between 1mbgl and 3mbgl, underlain by the Granophyre (granite] igneous bedrock.

As a result of climats changs and variahle tidal conditions, graundwatar may ne longsr be present at the levels
previcusly recorded, Inslead lhe groundwaler lablg is expecled 1o be in hydraulic conduclivily wilh lLidal sea
levels. A site-specific ground investigation will nead to be conducted ta confirm the local ground and groundwater
condilions,

AECOM
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The assumed geotechnical parameters that were used far cancegt design purposes are provided below.

Table 3=1: Assumed Characteristic Geotechnical Parameters

Material Bulk Unit Weight (kNfm™) Angle of Friction  Undrained Shear Effective
& Strength Cohesion
(kPa} [kPa)
Bewch Nate il 20 c3| & 1}
Bac<fil Material 20 kil = 0
Precast Concrete Blosk 24 - - 0

AECOM
12
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4  Geometry and Concept Design of
Blockwork Quay Wall

This chapter details the analysis approach including assumptions made and proposed geometry of the blockwork
quay wall.

4.1 Geometry
The following levels and dimensions are proposed for cancept design purposas:

v Congcrete blockwork wall founding level +0.35m to +0.50mADD (2mbgl}
= Concrete blockwork wall coping level +9.90mAQD

* Tep of fall protection barrier +11.00mAOD

. Thickness of cancrete blockwork units 2m

] Base width of concrete blockwark units up to 8.5m

* Crest width of conerete blockwerk units 3.6m

] Existing beach level +2.35m to +2.50mAQD

s Finish level of the slipway +2.35m to +9,.830mACD

The blockwork quay wall geometry is shown below, and detailed drawings arc proviced in Appendix A3,
(Drainage net shown)
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— i\
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R - | ,‘\
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Figure 4-1; Indicative Blockwork Quay Wall Geometry

4.2 Assumptions
The following assumptions werz adopted for tha concept dasign:
. Blocks indicated are assumed monalithic.

. YWall is founded on bedrock.

AECOM
13
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. Groundwater is at ground level an the passive side (+2.35mADD}.

. 1m tidal lag has been assumed to determine groundwater an the active side {(+3.35mAOD,).
. A minimun 45° wedge of compacted granular backfill for the wall has besn assumed.

. A maximum characteristic surcharge of 20kPa an top of wall has been censidered.

v Afriction coefficient of 0.4 has been assumed far internal checks between Blocks.

. Drainage is sufficient to ensure no “rapid drawdown” occurs behind wall {i.e. excesdance of 1m
groundwater differential).

. Active pressures have besn assumed to be maohbilised hehind the wall.

4.3  Analysis Approach

Analysis using the limit cquilibrium rmethod was undertaken and checks were canied out for general wall sliding
and overturning failures, allowing for uplift farces due to the assumed groundwater lag. Further chacks weare
undcrtaken for internal sliding betweon the presast concrcte blocks. Ultimate Limit State (USL) analyscs were
rarriad put using Euracada 7 Design Appraach 1 Combinations 1 & 2 and applying the relevant nartial factors to
Characlerislic Aclions and Resislances. Resulls are proviced in the [orm of Cverdesign Faclors {ODF) where an
ODF>1.0 indicates a pass of the assessment.

Abearing capacity check was deemed to be satisfied hy inspection as it is assurmed that the wall will be: founded
an competent bedrock. Load eccentricity was assessed and was found to be acceptable (i.e. resultant force
acting within one third of the half-width fram the centre of the wall base).

Ar assessmenl [or global slability (limil equiliirium melhod for slip surlaces through back(il and benealh the wall)
has rot baen carried out far the concept design stags hut it is deamed to be satisfied by inspaction in view of the
anticipated ground conditions.

4.4 Results

A summary ot the check results is provided below:

Table 4-1: Summary of Analysis Results
Oveardesign Factar (QDF}

Design Component

Bliding Failureg Overturning Failure

Ezxlernal Wall Checks 1.2 2.5
Internal Check (Bm below nished

13 ]
leyel)
Internal Check (4m below finished 21 =5
level; d
Internal Check (2m below finished
level} ek a2

4.5 Conclusions and Recommendations

The propnsed wall has passed the checks nndsartaken for concept design stage, proving the feasibility of the
sululion rem a lechnival perspeclive, provided Lthal aclugl ground and groundwaler condilions are no worse lhan
assumed. Tha block dimansions and toe protaction datails ara shawn in Appendix A3, The fallowing gactachnical
recommeandalions are made in order 10 lacililale lurlher slages ol design and conslruclion;

. A Ground Investigation is propesed to be cesignad and undertaken in order to inform falowing stages
of design and construction.

s Beach deposit will need to be excavated and the wall foundstion constructed on top of competent
bedrock. Thus, allowancs needs to ba mads for bulk excavation and reuse. The excess beach
material not returned to the beach is expected to be used as backfill material within the preposed
reclamation area, with testing undertaleen as part of future investigation works to confirm suitability,

AECOM
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. The placement of compacted backfill behind the proposad retaining structure needs to be suitably
designed and specified in accordance with industry-recognised standards such as BS 6349 Part 5
and 7. Adequate supervision and complianca testing ara required during the construction warks.

AECOM
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5  Structural Stability of the Wave
Wall

Thiz chapter details the structural stability of the wave wall prapossd for the study ares. The crest level of the
wave wall has been estimated based on the overtopping calculations.

The wave water levels for the study were extracted from AECONM's existing Mike 21 local wave modsl. Based an
an inspection and deskiop analysis, it was establishad that the worst=case wave direction for the site was from a
240° sector and therefore the wave conditions in this sector shall be considered for the overtopping analysis and
for the concept design of the edge pratection structures.

The significant wave height plots for different ssenarios are provided in Figure 51, Figure 52, and Figure 5-3.

[m]
65400 |
66200
66000 |
B5800 | Sign. Wave Haight [m]
1 Bl Above 3.0
65600 | B 28 30
26-28
65400 J 24-26
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65000 % st
4 12-14
64800 | =1 10-12
B o08-10
64600 - 06-08
. D4-06
1 & D2-04
Ba400 1 I Below 0.2
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38000 39500 40000 40500 41000 41500 42000
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Flgure 5-1: Madelled Wave Helght for the present day, 2020 (240° directlon)
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Figure 5-2: Modelled Wave Height for 2070 (240° direction)

AECOM
16



South Wes: St Helier Yisienirg Franework

: ’ o sE0m
Cuasial Dekenoe - Conuzpt Desigr Keaort Rraleneniribel AR50 A0RR0795

[m]
68400
656200
66000

€5600 | Sign. Wave lHeight [m]

: I Above 3.0

65600 B 25-30

26-28

65400+ L] z24.26

b 22-24

65200 Bl 20 22

s 16-20

1 B 15-18

65000 ] BNl 14-18

1214

£4600 10-12

B o3-10

64600 Bl co-0s

4 B o:-06

1. Bl c2-04

oMo B cebow 0.2
e . s_— S— Undefined Value

38000 39500 40000 40500 41000 41500 42000
[m]

Figure 5-3: Modelled Wave Height for 2120 (240° direction)

The wave-water levels extracted for different aqread design events at a depth of +2.0mAQD at the proposed
slipway lccation (Errorl Reference source not found.) has been provided below in Takle 5-1.

Tahle 5-1: Hs & SWL Combinations at +2.5mAQOD at the Proposed Slipway Location-1:200yr for 240°
2020 scenario 2070 scenario 2120 scenario

SWL Hmo Tm Wave SWL Hmo Tm Wave SWL Hme Tm Wave

(MAOD) (m) [sec) Direction ymaADD) (m)  (sec) Direction ymaGD) (m) (seg) Dirsetion

(degN) {degN} (degN)

Le5 A7 7.9 231.2 7.21 .72 7.7 231.2 .67 (.73 7.6 231.2

a. ik ‘.04 10.6 231.8 .21 1.04 10.6 230.8 .67 1.04 I 10,5 2230.7
&85 "4 10.8 232.0 7.21 1.14 10.8 230.9 T 1.14 10,8 230.8
B85 “.80 145 Pact: N 1.59 142 Xan4 .67 1.5 127 2321
G.ac | 12,9 235.8 i3] 1.78 12.8 2338 V.67 1.80 F&£g 2343
0.62 230 14.3 237.9 6.27 234 14.3 238.6 F.42 2.34 I 142 238.4
8.55 | 237 | 14.6 238.0 .90 242 14.6 239.0 | 7.35 2.47 I 14.5 2381
G.E2 ‘ 239 } 14.G =387 .38 214 11.7 2349.4 ‘ 7.33 250 I 14.5G 2381

A. 4R ‘ 247 1 15.2 237.8 .21 2.53 152 2h4a.8 ‘ .26 2587 I 15.1 238.5
g.42 2.50 . 15.5 238.0 8.77 2.58 5.5 229.8 I .21 2.63 I 15.4 238.8

I A28 ! 2.30 ! 158.7 258.9 674 2.59 187 240.8 .8 2.6% I 18.7 239.0
‘ B.532 ‘ 254 | 18." i Y 8657 204 14.0 240.4 ‘ T b 161 2342

The exlreme waves will be experienved during the relalively sharl high Lide periods whern Ihe waler is deepesl.

The overtopping calculations has been undertaken in accardance to EurOtop (2018) manual. A slope of 20v:1H
has been considered and following conditions were provided to acsommedate the battered wall condition.
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Stap 4b (battered walls) Mzan overiopping dscharges for battered walls under impulsive conditions ane
cbserved o be siightly in excess of those for a vertical wall over a wide range of dimensioniess freeboards.
Multiplying factors are given in Equaton 7.11

10:1 baitered wall. Q101 bt * Qe = 1.3

i
521 babterad wall: Qe ® Qunen < 1.9

WhHETe § e 18 armived of from the procedure for fulty-vertical walls under impulsive overtopping conditans
These influences are shown in Figure 7.12. 1t should be observed that these adjustments are armived at
from m relatrvely small number of dath, and that they represent fairty amall changes given the scalter
inherent in the underlyng predichon methods

Expormntisl curey | Powsr curve. Lol
B Lhackasm scale 101

- el
|/ Battornd w101, tactor 1.3; 4. 711

[T

Batinred wall §:1, lacter 1.8, Eq. 711

(12 ]
Parpendiculsr wirvs STach. Eqs. 1.7 ana 78

Ralative overtopping rate ofigh " MM (hs. ., 110"
i

Figure 54: Dvertopping rates for the battered wall condition {Ref: EurCtop Manual ,2018)

Since there is no specific quidelines pravided far 20:1 bhattered wall, and alse considering the uncertainties in the
yuidelines provided in Figure b-4, the pvertopping rates estimated has been increased by a factor more than 15%
as a consgrvative approach.

The maximum cveropping rates {I/s/m) are given below:

0.50% 200 2.50 3.50 3L

AEGOM
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The preposed wave wall with bullnase crest level estimatad is +11.0m AOD and the promenade levels has besn
estimated based on the landscape requirements. The drainage systemn needs to be developed at the subsequent
design stage for the drainage of the ovartopping discharga.

The structural stability of the section representing the wave wall crast level of +11.00m AOD and +8.70m AQD
has been assessed as the wall height is 2.3m fram the promenade level and is higher when comparecd to other
sections.

Section-1

Figure §-5: Sections Considerad for Wave Wall Stability

The design assumplions and basis of design menlioned in the "Firsl Tower Lo Wesl| Park — Coaslal Delence
Scheme Chitline Design Repert (Z2020)" have heen usad in the present study.

The different design scenarios that have been considered for the study are "Normal Operation” and “Storm”
scenario. The normal operation scenario loads are vertical loads, hence not pesing any rigk of sliding or
overturning.

s Sectioni

The proposed wave wall for this section is provided in Iigura 5-6 below:

AECOM
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Flgure 85-6: Sectlan -1 Wave Wall

Overturning and Shding

VWave Inads, for the storm scenaria, as definad in the design appraach, may vary significanty along tha frontage.
VWave loads adepled [or lhe design seclion are, according lo Guda (19741 and & signilicanl wave heighl (Hs) af
2.658m - AEP (.6% in 2070 (Table 5-1):

o Dverturning moment (unfactored). 178 kNm/m
o Horizonlal Lead (unfaclored); 117 kN

The parapet structure remains stable for the given loads for overturning with a FoS greater than 1. To mitigate the
risk of sliding, kevs or altermnatively dowel bars (2 No. of 25mrm dia at 500mim /e spacing) have been proposed.
Othar potential snginearing solutions could alsa ha cansidarad during design. including incraasing the
promenade lhickness agansl sliding and uplill, as rezuired.,

Slruclral Resilience of the Parapel

Thie parapat will e subject ta shaar and banding mamant due ta wave action, so wave Inading accarding ta
Goda and a significanl wave heighl (Hs) of 2.59m, resulls in:

o Shear al lhe base ol lhe parapel {unflaclored); 90 kN/m
i Bending Moment at tha basa of parapsat {Unfactarad). 116 kNm/m

The parapet remains in the order of 3 utilisation of below 52% factor far both loads and is considerad acceptable.

AECOM
pdi]



South Wes: St Helier Yisienirg Franework : ; o it
Cuasial Dekenoe - Conuzpt Desigr Keaort RrclentatEiken ANESa008 BERANAYA

6 Concept Design of Slipway

Itis intended that the new slipway will be located north-west of the existing dipway to form a new facility. The new
facility will be replacing the axisting slipway and is intended to accommodate similar vessels.

The below figure depicts the proposed agreed alignment, developed by Gllespiss to IHE, JDC and key
slakeholders briel, which has been adopled Ior Lhis sludy and is provided in Figure 6-1.

—~b

!

Figure 8-1: Slipway Location

Figure B-1 indicales lhe new proposed slipway 10 swap aver [rom lhe exisling slipway posilion and lo be parallel
to the shareline.

Generally it's advisable to have the new alignment perpendicular to the direction of the main wave attack, but to
aveid extensive reclamation, the development proposes the slipway to be paralld to the shoreline. It is important
to discuss the new proposed alignment with the current ferry operators and Jersey navigation authority to ensure
that this assumption is corract and that all parties agree with the naw alignment.

Far this report it's assumed the farry operatar ta only takes people out during good weather conditions and the
ramp is mainly used to drive down to the beach for launching from the foreshore.

It further assumed that parking at the tap of tha slipway will only be for the Elizabeth Castle amphibtiious vehicle
ferry operator.

AECOM
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6.1 Concept Design

Given the early stage of development, little information is availatle about the proposed future use of the slipway,
thus the concept design is based an ths operational necds of the current user, Elizabcth Castie amphibicus
vehicla farry oparator. The following vesssl £ata was recsivad from tha amphibious vehicle touring operation,
Table 6-1;

Table §-1: Vessel Daia

Arnphiiows Vehide Dalz WValue
LInlacen Weight 3300 kg
Maximum Cross Weight 14000 kg
Cverall Width 2485 m
Owerall Length 2,300 m

The naw slipway will be created by placing it between tvo retaining walls and will be from quay side to a sandy
rocky beach.

6.1.1 Geometry of New Slipway

As mentioned, it's generally advisable to have the new alignment perpendicular to the direction of the main wave
aftack, but for concept design purposes it is assumed the proposed alignrent is acceptakle by current ferry
uperator and local authorities.

As par Figure £-1, a slipway width of 10 ta 12m with a gradiant of 1:12 is proposad for this development. Tha
1:12 gradienl ensures he exlend of Lhe [oreshore conslruclion al lhe seaward side will be minimised whilsL sull
maintaining the required slape for launching and racavery of small crafts Az well as independent wheelehair
users.

The preposed new dipway width of 10 to 12m is greater than the exigting slipway {8m) and is more than

adeguate for a 2-lane towing vehicle slipway if so raquired,

The preferred lurning cirdle for lowing vehicles al cresl kevel 15 20m and according Lo Lhe currenl lerry operalor
the amphibious vehides only require 15m. therefore the proposed master plan layout from Gillesples should be
adeguate.

Al the toe of the slipway a mrning circle of 20m neads to be confirmed following the finalisation of the edge
protecticn and scour protection structure. The required space or adegquacy should also be discussed with the
current operator and navigation authoritios for approval.

Atidal hump with adequate transition or akematively stop-logs should b considered at the crest of the slipway.

AECOM
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SPECIFICATIONS.
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-WEIGHT = 14000KG
- TURNING CIRCLE 15m

Figure 6-2: Slipway Impacts

Furthermore, the concept design assumes calm sea condition during launching, but if this where to change in the
future, impact damping measures fixed 1o the sidas of the vartical rataining structures both sides of tha slizway
may be considered to prevent damage to small crafts during launching in rougher sea conditians.

6.1.2 Retaining Wall Structures

The conslruction of the landlill relaining struclures (blockwork quay wall) is seen as lhe primary conslruclion
activity with the slipway’s compacted granular sub-base and surfacing constructed between an inner and auter
retaining wall.

The inner landfill retaining wall will remain constant as per tha landfill design requiramant, while the outer
retaining wall will follow the slope of the new spilkvay.

The slipway section is shown below in Figure 5-3 and Appandix A.2.

AEGOM
e 2

=3



South Wee: St Helier Yisienirg Franework

: ’ sk sE0m
Cuasial Dekenoe - Conuzpt Desigr Keaort Rralenenbribel SIRSI006ARR0795

Figure B-3: Indicative Slipway Section

6.1.3 Surfacing and Layer Works

It is intended that the new slipway will comprise a simple concrete ramp sloping down on to the foreshore. The
new slipway will be canstructed between the inner and outer retaining wall as mentioned in the previous scetion.

The new slipway will cempzrise a conslanl gradient reinforced congrele slab anchored Lo prevenl Lhe slipway
migration towarde the sea.

The new parapet wall, on the seaside of the slipway, and the slipway ramps slab will form 2 monclithic concrete
structure. Due to stability requirements for the parapet wall, a 600mm thick reinforced concrete slab is required
and will bc constructed on top of a bed comprising of rock fill, although this will have to be confirmed when there
is more information avalable on the ground conditions, imposed loadings, desinn works has been undertaken
and conslruclion melhods conlirmed.

6.1.4 Toe Scour

At this stage, it is envisaged that cut-off wall formed of sheet piles shall be installed along the entire wall and the
slipway parimeter. Indicative drawings are provided in Appsndix A3,

6.1.5 Slipway Furniture

Consideration of ancherage points at the tap for provision of winches for recovery of small craft sheuld be given
by lhe clienldeveluser. Anchoraye puinls van be added al a laler slaye il required by e dienl

AECOM
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7 Inundation Assessment
7.1 Modelling Approach and Software

TUFLOW modalling sofhvare was usad to simulate wava ovartapping dischargs within a 2D madel representation
of Jersey. This was undertaken TUFLOW version 2020-01-AB. TUFLDW i3 a hvo-dimensionsl (20) hydraulic
modelling software that simulates the hydrodynamic behaviaur of water using a grid-based approach. TUFLOW
allows hydraulic modelling of surface water flows by apgplying discharge-time (QT} boundary conditions to the
model grid catchment at specific locations. In this instance €T boundarics would be applicd aleng dofenece
Iocations where cvertopping rates have been calculated for a specific joint probatility wave event.

The existing site canditions have been madelled and pravidad in in the "Coastal Assessment Repart” (AECOM
2021) and induded in Appendix A.2.

7.2 2D Model - Topography

The undedying topoyraphicel data is comprised of g cumpusite Digital Terrain Model (DTM) with 2 1m grid
resolution sourced fram the 1m LIDAR suppliad by GoJ. The LIDAR survey was undertakan in 2017. The 2D
TUFLOW model was sel up wilh a grid resalulion of 2.

7.3 Manning’s Roughness Coefficient (‘n’)

Spatial variations of land cover within the model domain wers defined using JsyData_Polygons providsd by
Gillespies. These data cateqaries were used throughout the model to define appropriate Marning's Roughness
Coeefficients shown below:

Table 7-1: Mannini’s 'n Rouihness Coefficients

Buiding 0.3
Roads ard Paved Arsas 0.025
Grass 0.04

Genaral Sarface naos

No representation of infiltration of permeable surfaces, groundwater interaction or surface water sewers hav
been taken into consideration with the overtopping madel.

7.4  Overtopping Rates

The overtopping rates are applisd to the modal as a localised discharge-time boundary. The avertopping rates
are calculated in I/s/m for each defence whereas the rates are convarted to model compatible units, reacy for
application within the modd in m3/s per grid ccll.

For the proposed development, the overtapping rates estimated in Section & has been applied. The overtopping
rates estimated at the terrace blncks and rock revetmeant sections at the Radisson Blu Waterfrant Hotel as
mentivned in “Ceastal Assessment Report” (AECOM,2021) have been applicd along the respective sections.

7.5 Model Timestep and Simulation Duration

The model timestep was set to 15, to be half of the model grid size. The peak overtopping for all defences occurs
at 3hr into the simulation. The duration af tha simulation is Shr ta allaw the overtopping water to propagate
lhroughoul he moded.

AECOM
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7.6  Model Adjustments

The model has been updated from the Overtopping model created for Jersey Shoreline Management. Plan. This
includes adjustments to the defences: Section 1 has basn raised to 11.00mAOCD, Saction 4 and 5 have been
raised to 10.91mAOD. The secondary wall located behind Section 1 defence has been raised by 0.Em. The
madified promenade levels and layout have been takzn from P12157-00-003-GIL-0101-01-5ite Levels and
Grading. The materials Iayer has baen updatad to raflact the axtendsd promanade.

7.7 Limitations

The model has been updated from the Overtapping model created for Jersey Shoreline Management Plan to look
at the defence cvertopping inundation for the whole island at a wider scale than the investigation area for this
project

The model is a stand-alone assessment of overtopping inundation at defences for St Helier and does not
congider water interactions from any cther sources including overtopping inundation from neighbouring defences.
No representation of drainage or water egress at defences or water ingress at slipways have been maodelled for
this prcject. An overtopping rate was not pravided for the slaping slipway defence. sa it has been assumed ta
have a constant cefence height of 11.00mAOD and the Overtopping Rate for the adjacent Section 1 has bean
used. No avertopping rate has been applied to the defence line located behind the slipway.

The levels provided in P12157-00-003-GIL-0101-01-Site Levels and Grading contain spat levels and some
gradients. Where gradient or more detziled spot level information has not been provided for an area, the
topography has been interpdated between two known paints which will affect the accuracy of the flood depth
figures. It is recommendad 1o re-simulate the mocel with more detailzd surface elevation data for the modified
promenade landscape.

7.8 Results

The crestlevel of the primary defences has been raised to 11.00mAOD for Section 1 and 10.91mAOD far Section
4 znd 5. The secondary defence walls located approximately 18m behind Sectien 1 are raised by 0.6m.

Faor the 1 in 200 retum period for 2070 and 2020 the low depth flow paths are contained ta the promenade.
mudified park areas behind the defences and adjarent modified building area to the East, all south of the A1,

Luring a 1in 200 return pericd for 2120, a significant portion of the promenade experiences low depth flood
water low paths. Tho tupuyrashy of the modificd promenade slopes to the cast, which is the dircetion of the
prmary flaw path across the pramenade ta the adjacent residential area north-gast of the A1 far the 1 in 200
return purivds vvents fur 21200 The north-west end of the proncenade alse slopus dewn to existing ground levels
and experiences overtopping inundation flooding.

While lhe secondary delence Jues provide g slighl amendrent lo the Rew patl fur ol events, he gaps in e wall
to allow pedestrians lo access the amenitias allows tha water to pass and flaw down walkways.

The existing defence and levels north-west of Section 1 defance and the modified promenade are unchangsd in
this model, the flocding continues ta occur an the defence walkway and scme areas of Victoria Avenue for 1 in
200 return period.

The Mood maps showing exlenl and deplbs are provided in Appendis A 4.
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8 Summary

Basad on the avalable met ocean and geotechnical data, option appraisal study has been undertaken (as
mantionad in Data Review and Optinnesring Report AECORM, 2021). Following the dizcussion with
JDCGovernmenl ol Jersey IHE, lhe "Blockwork Quay Wall” is considered as lhe preferred edge proleclion
aption.

Based on the existing geotechnical information available, concept cesign of the blockwork wall has been
developed. Further refinement to the gecmetry of the structure including tce protection and dreinage will be
undertaken during the detailed desian stages. following the completion of the site-specific Gl werks.

Fora 1 in 200-year relurn pencd slorm evenl lhe overlapping rales have been eslimaled (or dillerenl design
conditions, i.e. present scenario, 2070 and 2030, at the proposed development area. Based on the estimated
overtopping rates, the wave wall crest level of the proposed development is set as +11.00m AOQD.

The structural stability of the parapet wall has been assessed for the criticsl condition where the parapet wall
height is 2.3m from the promenade level, In arder to reduce the risk of sliding, stainless steel dowel bars (2 Mo, of
28mm dia at 500mm o/t spacing) have been prapased. Further refinement of the geometry of the parapet wall
could be undertaken in the subseguent detailed design stage, if required.

The naw slipway wil be constructed between the inner and guter retaining wall 23 mentioned in the previous
scction and compriscd of a constant gradient reinforced soncretc slab anchorcd to prevent the slipway migration
towarrds tha sea.

The new parapet wall, an the seaside of the slipway. and the slipway ramps dab will form a manclihic concrate
structure. Al this stage, it is anticipated that a 800mm thick reinforced cencrete slab is required, however, needs
to be confirmed following the completion of the site-specific Gl works and the confirmation of the construction
mathod.

Inundatinn Moddling has hesn Lndartaken Lsing tha axisting flaad modal, however by updating the flnod modeal
lu indude he propused developmient for a 1 in 200 relum period evenls [or 2020,2070 and 2120, The lood
depths and extent are provided in Appendin A4, The coastal structures proposed provides the development and
land behind wilh the required level of lood risk prolection for the nexl 50 yvears, wilh only shallow and localised
residual wave overtapping flood risk ta the promenade areas under the most extreme svents which can be
managed through drainage and signage.

AECOM
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A.3 Drawings
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A.4 Inundation Maps (Future Development Scenario)
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1 Introduction

1.1 Overview

The Jersey Development Company (JDC) has commissicned AECOM to undertake concept design of the coastal
defences which are required to suppart the development. Tha study also indudes Marine Environmental Impact
Asssssment support to feed into the overall Environmental Impact Assessment required of the oulline Planning
Process.

As part of the main scope, this document reviews the available site information and proposed alignment and
provides an option appraisal study to determine suitable edge protection structures and slipway structures.

The below figure depicts the proposed agreed alignment, developed by Gillespies, which has been adopted for this
study and ie provided in Appendix A.

INCREASED RECLAMATION

Figure 1-1: Proposed Agreed Alignment

The reparl presents the findings aof the study as follows:
Chapter 2 — Scope and Outputs. A summary of the key tasks of the study.

Chapter 3 — Baseline Review. Summary of data raviawad and ganaral Malccean and Geolegical canditions at
the study area.

Chapter 4 — Review of the Proposed alignment. Evaluation of proposed alignment with respect to coastal
process and hydrodynamics, slipway impacts, duck boat requiramentsfiurning circlas and other anticipatad
ervironmental constraints.

Chapter 5 — Option Appraisal Study. Outlines the pros and cons of the different coastal protection structures
(edge protection and slipway structures) in terms of buildability. likely overtopping perfermance, sustainability,
wider benefits opportunities, and cost.

Chapter 8 -Summary. Provides an overview of the study undertaken and the key condusions derived from the
study.
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2 Study Scope and Outputs

The overall scope of the study has bean divided into fiva kay tasks:

1) Task 1: Data review, optioneering, option appraisal and confirm preferred alignment. Undertake a
review the available Metocean and geological information, review the proposed dignment and carry out
an option appraisal for the edge protection structures and slipway structures. The outcomes include a
general overview of the data available and constraints on the proposed agreed alignment and the
recommended preferred edge protection option for further analysis/design.

2} Task 2: Overtopping Assessment and Scheme Flood Madelling. To undertake an overtopping
assesement (for the present day (2020), 2070, and 2120 1.200yr event) to determing the crest level of
the proposed structures for the selected preferred option. The existing leod model shall be updated to
include the proposed agreed alignment and levels for different design events (same as OT scenarios).
The study outcome shall be the crest leval aof the coastal adge protaction structures alang the praposed
agreed alignment and an understanding of the flood extent due to wave overtopping in the study area.

3} Task 3: Structural analysis and concept design of coastal defences. Assess structural stability and
undertaks geoctechnical concept design for 2 no. sactians. Tha siability analysis undertaken for the
raised seawalls {2 no. sections) in the “Coastal Assessment Report’ shall be updated to produce
adeguate general arrangement and section drawings to support the outline planning application.

4} Task 4: Concept Design of Slipway. The slipway slape, width, length and details shall be
determinedfdesigned to concept level in line with the BS/Anternational standards. The scour protection
options al the toe of the slipway shall be considered for this study and the general amrangement
drawings shall be provided along with concept design deriving the geometry.

(%]
e

Task 5: Summary Statement. A non-technical summary docurment outlining the key findings and
outcomes of the study shall be developed to feed the wider Stakehclder Engagement activities. This will
provide a plain English concise summary of the technical work and will present the proposed alignment,
rationale for preferred aptions selected and datails of defance hsights, design concepts efc.

The document summarises the optioneering study and confirmed preferred option f alignment and tie-in details
{Task 1) for further discussion with JDC, GIL and IHE to select and confirm the preferred edge protection !
slipway structures for further dsesign development up ta a concept stage.
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3 Baseline Review

The historic data received and the information from the previous studies in the study area have been reviewed
and the key findings are provided in below sections. In addition, other onling sources available has also been
checked lo exlracl the baseline sile informalion.

The documents that were reviewed are as follows:

" AECOM. Coastal Assessment report {(2021)

. AECOM. First Tower to West Park -Coastal Defence Scheme Qutline Design Report (2020)
s  AECOM. Jersey Shoreline Climate Resilience Management Plan (2019)

. AECOM. Coastal Erosion and Beach Analysis Dask Study {2(019)

. Cundall Johnson & Partners Amplus Ltd. Waterfront Development, St Helier, Jersey- Ground Investigation
Reporl-Faclual (2000)

. British Geolegical Survey (BGS) Map. http//fwww largeimanes.bgs.ac. uk/iip/mapspaortal. ntmi 2id=1003934

3.1 Metocean Conditions

The bathymetry contours at the study area is shown in Figure 3-1 and the seabed levels where the anticipated
footprint of the preposcd agreed alignment shall be in the order of +2.5 to +3.0mAQD and the levdls shall be
conflirmed once lhe Maslerplan is linalised.

Figure 3-1: Bathymetry contour lings at site (All levels are in mAQD)

The wave water levels for the study were extracted from AECOM's existing Mike 21 local wave model. Based on
an inspection and deskiop analysis, it was ¢stablished that the worst-casc wave dirgetion for the site was from a
240" saclor and Lherelore Lhe wave condilions in Lhis seclor shall be considered [er lhe overlopping analysis and
for the concept design of the edge pratection structures.
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The significanl wave heighl glals lor dillerenl scenarios are provided in Figure 3-2, Figure 3-3, and Figure 3-4.
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Figure 3-2: Modelled Wave Height for the present day, 2020 (240° direction)
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Figure 3-3: Modelled Wave Height for 2070 (240° direction)
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Flgure 3-4: Modelled Wave Helght for 2120 {240° directlon)

The wave-water levels extracted for different agreed design events at a depth of +2.5mACD at the proposed
slipway location (Figure 1-1) has been provided below in Table 3-1. Once the Masterplan is finalised, the cross-
seclions for the overtopping and design of the edge protection structures shall be identified and the wave-water
data for the different design secenarios shall be updated.

Table 3-1: Hs & SWL Combinations at +2.5mAOD at the Proposed Slipway Location-1:200yr for 240°
2070 scenaria

2020 scenario 2120 scenario

SWL Hmo Tm Wave SWL Hmo  Tm Wave SWL Hmo Tm Wave
(mACD) (m)  (sec) Direction (maQD) (m) (se¢) Direction (nAODY (m) @ (see¢) Direction
{degh) {degN {degN}
5.85 0.72 8.0 2324 7. 0.73 7.8 232.2 7.67 0.74 7.7 232.0
6.85 1.06 10.7 2333 T 1.08 106 231.8 7.67 1.05 10.6 232.0
6.85 117 10.8 2336 721 117 104 231.7 7.67 1.16 10.8 2327
§.85 1.64 123 236.0 7.21 1.53 12.2 2324 7.67 1.61 121 234.0
6.85 1.84 12.9 237 F 7.2 1.23 124 2351 7.67 1.81 12.6 2304
6.62 2.30¢ 14.3 2398 5.97 2.35 14.3 240.5 7.42 2.42 142 238.5
6.55 237 146 2389 &.90 2.43 14.8 240.9 D 2.50 148 24,1
5.52 2.35 146 2393 5.88 2.48 14.7 240.4 733 2.52 1£.6 240.4
£.46 2.40 16.1 2391 5.81 2l 15.1 241.4 7.26 2.58 1561 240.6
f.42 2,42 15.4 239.8 B8.77 2.52 15.4 2411 7.21 2.62 15.4 241.1
6.30 2.41 15.6 240.0 6.74 2.57 157 242.4 7.18 2.64 15.7 240.9
B.32 241 16.0 239.7 6.87 2.92 18.0 240.8 il 271 161 240.5
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3.2 General Geotechnical Conditions

3.2.1 Beach Survey Data

AECOM previously produced a Coastal Erosion and Beach Analysis Desk Study (April 2019) summarising heach
profiles across Jersey between the years 2003 and 2017. The Desk Study induded the proposed site and
indicated that the beach level is approximately +2.0m AQD, with "marginal accretipn” of beach deposits.

3.2.2 Geological Maps & Beach Monitoring Profiles

The British Geolegical Survey (BGS) Map Sheet 31 (“lersey (Channcl Islands Sheet 23, 1962, 1:25,000 scalc)
indicales Superficial and Bedrock slrala wilhin lhe sile. The Superficial slralum consisls of Alluvium (beach
depaosits), and the Bedrock stratum consists of Granophyre which is described as an ignecus granite rock.

To the northwest of the site is a boundary betwaen the Granophyre and the Jersey Shale Formation bedrock
slrala. The Jersey Shale Formalion is described as conlaining sedimenls ol mudslene, sillslone and sandslone.

3.2.3 Existing Ground Investigations

A previous Ground Investigation (Ref: 0019, October 2000) was carried out by Amplus Ltd in what is how The
Waterfront Centre located approximately 400m to the southeast of the site and included the following works:

. 8 no. retary cored bereholes to a maximum depth of 23mbgl using dry core drilling methods in the scils and
rotary reck coring in the bedrock;

] 10 no. trial pits to 2 maximum depth of 4.1mbgl using a 360-degrec track mounted cxcavator;
. Standard Penetraticn Tests (SFTs) in the rotary cored horsholes;

. Small disturbed and bulk sampling;

. Installation of 50mm standpipe piezometers in 5 no. rotary cored boreholes; and,

. Geotechnical laboratory testing.

The exploratory holes generally revealed Made Ground overlying Alluvium, cverlying Andesite or Granite
Bedrock. The Greund Investigation was undertaken in an area of land reclamation; as such, the Made Ground
varied in thickness fram 9.1m to 11m. The Alluvium gensarally ranged in thickness between 1m and 3m and was
immediately undetain by Andesite or Granite bedrock. The groundwater table was monitored over 5 visits and
generally ranged in depth betwegen 1.7mbgl” and 2.5mbgl.

The Amplus Lid Ground Investigations referenced trial pits that were undertaken on the beach during a previous
phase of ground investigation works. The beach deposits comprised a variable mixture of soft to firm cay, silt and
sand to depths of between approximately 1mhgl and 3mbgl, underlain by bedreck.

3.2.4 Preliminary Ground Profile

Bascd on information obtained from BGS Map Sheect 31 and the Amplus Lid Ground Investigation, the proposcd
site is envisaged to comprise Alluvium in the form of beach deposits to depths hetween Tmbkgl and 3mbgl.
underain by Granophyre (granite) ignecus hedrock. A shallow groundwater table between 1.7mbgl and 2.5mbgl
is anticipatad. The groundwater table is expectad to be in hydraulic conductivity with tidal sea levels.

T Metre below ground levsl
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4 Review of the Proposed agreed
alignment

The proposed alignment shown in Figure 4-1 has been reviewed against the different engineering/environmental
aspects and are detailed in the below sections for further discussion with JOC, GIL and IHE.

4.1 Metocean Constraints

Based on the inspection and desktop analysis on the wave conditions at the study arsa using AECOM's existing
Mike 21 local wave model, it has been cbserved that the critical wave direction is from 240°N and therefore with
reference to the proposed agreed alignment arientatian, the critical waves acts perpendicular to the proposed
adge protection and slipway structures. Therefare, the proposed edge proteclion types should be designed in
such a way that the structural performance {buildakility and stabhility) and the cvertepping perfermance ars
enough to maintain the structure for its intended use and to minimise flocding behind the study area.

The key Metocean constraints that are anticipated at this stage are as follaws:

1} Polenlial Scour al lhe base of lhe slipway loe due lo wave concenlralion: Adequale sceur proleclion is
required to limit the scouring of the slipway tae, thereby affects the structure stability and localised
beach erosion. In addition, periadic monitaring and inspectiohs are suggested to record any localised
ercsicn and subseguent possible accretion in the nearby areas due o the sediment movement and to
ensure that the slipway operations {functianal and structural) are not compromised.

2y  Adequate tee protection should also be provided to the edge protection structures to minimise the beach
ercsicn and this is quite cammon for vertical, or near vertical, wall structures.

3}  The type of structure and gecmetry (crest level) should be pgrovided in such a way that the wave
overtopping is minimal and at the same the crest level should not hinder the sea view

I* Potential
Scour

Figure 4-1 : Potential Scouring at the Slipway Toe.

4.2 General Engineering Constraints

This section oullines the geotechnical, construction and other tie-in constraints to be considered within the study.
Any solutions for retaining and supporting the proposed alignment shall be based one of on the following options:

1.  Mass gravity wall solution in which the wall gains resistance to sliding and cverturning through the bulk
weight of the structure and friction on its underside;

2. Cantilsver reinforced-concrete stem wall salution in which the wall gains resistance to sliding and
overturning through the weight of backfilled material placed behind the stem on the wall heel;

AECOM
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3. Earlhworks sclulion in which selecl fill is ulilised lo [orm a compacled embankmenl, wilh rock armour cr
similar placed along the side slopes to withstand wave action. A suitahle filter system would need to be
incorporated between the compacted fill and rock armaur to prevent the washing out of fines due to wave
action; and,

4. Apiled upstand sdluticn, such as a cantilavar rainfarcad-concrate stem wall with piled heel. A pilad upstand
solution would operate in a manner similar to Qption {2) ahove hut reguire a smaller foundation area due to
the resistance generated by the piles.

Each of the above options may be implemented in various shapes and forms which are discussed in more detall
in Section 5. It is likely that a combination of the above options will be reguired as part of the overall scheme due
ta lacal design constraints and to tie the proposad structure ta the existing sea defences. It is likely that seme
form of mass gravity wall sclution or a piled sclution {Options 1 and 4) will be required at the tie-ins of the
proposed structure to the existing sea defencas. where thare is not enough space to form earthworks or a
cantilever stem wall (Cpticns 2 and 3).

In addition to the above, the following geotechnical constraints are highlighted as part of the proposed alignment;

. Land reclamation and foundation and wall construction will require management of the tidal water. This may
require the construction of a cofferdam ar controlling canstruction to work around the tide level. Cofferdam
construction may present difficulties due to the hard granite bedrock at relatively shallow depths.
Dewatering and waterpraofing measures shall be required ta ensure dry construction acress the proposed
alignment footprint.

. Alluvial beach deposits will need to be removed and replaced to construct the wall feundation an the
compelenl bedrock. Thus, allowance will need Lo be made lor bulk removal and disposal (or lemparary
storage) of material during construction. Reuse of Alluvial baach deposits as a select backfill material within
the propeosed reclamation area is possible, provided a suitable testing regime is undertaken as part of futlire
investigation works.

. The canstruction of compacted backfill behind the proposed retaining structure will nesd to be suitably
designed and specified in accordance with industry-recognised standards. Adequate supervision and
compliznce testing will be required during the construction works.

. A drainage strategy will need te he developed to adequately manage high tidal levels (including during
storms), groundwater and overtopping actions, Any drainage strategy will need to be suitably integrated with
the retaining wall geotechnical design.

4.3 Slipway considerations

Boat launching ramps or slipways are genetally provided fot the launching and recovety of hite boats. transient
craft, dinghies and for public boat access to the waterway it services, Boat launching ramps should be designed
to suit the type and size of beats that will be using tham. Signs should he provided to indicate any loading limit for
vehicles using the ramp.

4.3.1 Existing slipway

The existing slipway comprises a 250mm thick layer of cobblestona placed on top of a 300mm thick concrets
ground slab which abuts a higher-level granite talus groyne on its seaside with a parapet wall. Granite talus with
a coping and balustrading has been provided on the lzeside.

The slipway is mainly used by small amghibicus vehicles { ferries which run to and from Elizabeth Castle, a
fortress set on a tidal island just offshore in 5t Aubin's Bay on the edge of St Helier. The ferries presently operate
by reversing down the cobbled slipway that leads from quay side to a sandy rocky beach. It's also understoad
thal lhe ferry service is only run in calm lo mildly raugh sea condilions.

AECOM
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Figure 4-2 : Layout of existing slipway. Source: Google Earth, 2021

The existing slipway is approximately 8 metres wide at beach level and just under 14,5 metres wide at the top.
The slipway is oricntated at an angle of approximately 30 degrees to the shoreline and meets the uneven
concrate causeway/footpath that mins across the beach to the castle. The slipway slopes at a gradient of 1:17
with the fall changing direction at the tidal protection hump as shawn on Figure 4-2.

4.3.2 General design guidelines for small craft launching ramps

A launching ramp normally censist of ene or more lanes of uniform gradient extending from above the high-water
mark to belaw the lowest predicted water level, The land approachss should be level, perpandicular to the ramp
centreline and uniformly graded parallel to the centre-line to assist with the backing of slipway users.

a} Dimensions

The ramp length will depend on local tidal conditions and the period of tide during which launching is intendsd.
Following & review of lecal and inlernalional slipway design guidelines, lhe [dllowing should be considered lor
small craft vessels launching ramps/slipway:

- Head of the ramp should be a minimum of 500mm above the highest astronomical tide with a suitable
vertical curve grading provided to allow a smooth transition and satisfactory vehicle clearances to the
land approach.

- The land approach should extend at least 20m landward of the head of the ramp.

- Asinge lane ramp should be a minimum of 4m wide betwegen kerhs or atleast 4.5m for a single lane
without kerbs.

- Amulti-lane ramp should have minimum width per lane of 3.7m.
b} Gradient

Feor boat trailers the ramp gradient should be within the range of 1:9 to 1.7 te ensure guick and easy launching of
the boat from the trailer without the towing vehicle having to enter the water Where local needs and conditions
require a grade oulside this range, the variation and its associated use limitations should be cleary shownon a
sign adjacent to the head of the ramp.

¢) Vehicle manceuvning areas

AECOM
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Towing vehicle manoeuvring areas should allows Tor 2 minimum vehicle lurning palh as show in Figure 4-3.
d) Dry storage and retrieval facilities

The type of boat storage system and reguired retrieval facilities is generally governed by the type and size of the
boat and the required capacity of the refriaval system. Theasa facilitias are client dependant.

e} Traffic and parking studies

Traffic and parking studies are recommended and should, as a minimum, consider existing availability of car
parking and traffic gensration rates during low and high season to determine operational canstrains.

an® -

80"

51.‘3 E

2.5

Figure 4-3: Car, hoat and trailer turning path (Extract from AS33962-2001 Guidelines for design of marinas)

4.3.3 Alighment and launching of hew proposed slipway

The working concept Masterplan diagram received fram Gillespies, shown in Figure 4-4 | indicates a slipway
width of 10m with an approximate gradient of 1:14. The new proposed alignment swaps over from the existing
and is parallel to the shoreline.

Generally, it's advisable to have the new alignment perpendicular to the direction of the main wave attack, but
development constraints apply. Therefore, it is important to discuss the new proposed alignment the current ferry
operators and Jersey navigation authority to ensure the it is acceptable.

@ [EXISTING SLIPWAY
%

[ —

I
|
I
|
i
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¥= ARMUUR
TGN SURTHER

Figure 4-4: Slipway Impacts
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The proposed new slipway widlh {10m) is grealer lhan lhe exisling slipway (8m} and is more lhan adeguale lor a
2-lane towing vehide slipway. The addition of a pedestrian walkway may be considered going forward.

The proposed gradient is less than the existing, but still sufficient for independent wheelchair users. Presently
lhe amphibious lerries do nol require a minimum slope as lhe operalion is dillerenl lo & beal and lrailer
launching, however its recommended not o exceed the 1:12 slope recommended for independent wheelchair
users.

The preferred turning circle for towing vehicles is 20m and according to the current ferry operator the
amphihious vehicles only require 15m. Al the top of the ramp the available space appsars to ba approximately
25m. but this might possible be reduced to allow for the Le Petit Train ar vehicle parking. At the bottom of the
ramp a turning circle of 20m will most likely fit, but its recommended to understand the impact of the proposed
armour loe slruclure may reduce lhe lurning circle and needs lo be conflirmed [dlowing Lhe linalisalion of lhe
edge protection and scour pratection structure. The required space or adequacy thereof should also be
discussed with the current operator and navigation authoritias for approval.

Furlhermecre, impacl damping measurss fixed lo lhe sides of Lhe verlical relaining slruclures bulh sides of lhe
slipway may be considered ta prevent damage to small crafts during launching in rougher sea conditions.

As mentioned in Section 4.3.2e), undertaking traffic and parking studies are recemmended and should, as a
minimum, consider existing availability of parking or loss thereof, as well as traffic generation rates during low
and high seasons.

For ramp toe protection, its recommended to extend the outer retaining structure to the tos level of the ramp and
build up from rock level to ensure the tog is not structurally weakened through scouring episedes during large
storms events.

4.4 Environmental Constraints

Residential properties line much of the 5t Auhin's Bay coastline. with many within 200m af the site and an array
of commercial properties (retailirestaurants) ara alsa lacatad in the vicinity of the site.

There are no designated heritage assets within the project site boundary. There are a large number of designated
assets within 250m of the gite which include listed hiildings and listad places. There are no non-designated
assets within 250m of the project site.

The site is notlocated within any protected sites designated for marine features. The closest protected site is the
Southeast Coast Ramsar which is approximately 1.3 km to the south of the project site. This Ramsar site
provides impoHant winter habitat for natiohally important papulations of waders and wildfowd.

St Aubin’s Fart Ecological Site of Special Intarest (881 is lucated approximately 3 km to the scuth-west of the
site. This SSlis protected on tha basis of spacial archaeological, architactural, historical, hotanical, zoclogical
and ecological features. The marine habitat in the direct footprint of the project consists of upper intertidal sandy
soft sediments supperting infaunal invertebrates such as polychastes, bivalves and amphipods. It has besn
advized by Paul Chambers — Governmeant of Jersey (August 202{) that previous surveys undertaken in the area
indicate the intertidal sands generally have low biological diversity and abundance and are considerad to be of
low value.
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5 Option Development and Appraisal

A desktop analysis has been carried out to shortlist the different coastal pretection solutions that fall under the
possible coastal structure options identified in Section 4.2. The key considerations and criteria used for
shorllisling lhe coaslal proleclion slruclures lor lhe proposed alignmenl and Tor Lhe slipway slruclures are as
follows:

+  Buildability — To vnaderstand fthe Mefocoan and geotechnical conditions at the study arca and to
recormmend the best possible coastal struciures from a siructural buildabilily perspeciie.

s Likely Overtopping Performance - How ihe structure generally performs against everiopping in the
severe weather conditions, predominanilty in ferms of likely crest level variations between the
differen! coasiline structures.

< Env Sustainability — To provide a preiiminary indication of the impact on the environment during
constriction and operaifon of the propased coastal structures and to understand the hentage,
landscape, and ecological implicalions.

Wider Benefits Opportunities - To understand fhe, likely footprint of the structure to identify the
extent of lfie avaifable beach frontage for public use, possibility of providing beach access fe the
beach users, and visval impact assessment.

+ Cost— High level assessment of capital cost and maintenance cost variation between the different
options.

5.1 Edge protection Structures

5.1.1 Introduction

The edge protection or retaining structures shall be in different forms as mientioned in the Section 4.2, However,
different structural forms including Rock Revetment, Gabians, Geotextile sand filled containers, Concrete
Revetment with blocked surface (Seabees), and Stepped Concrete Revetment have not been considered due to
different canstraints including structural stability, wider footprint, and aesthetics.

The shorllistad edge protection structures are as fallows:

Mass Gravity Retaining Wall;
Cantilcver Reinforced-Concrete Stem Wall,
Cantilever Reinforced-Concrete Stem Wall with Piled Heel.

R S & I

5.1.1.1. Mass Gravity Retaining Wall

These structures depend cn self-weight to resist the lateral earth pressure from the retained backfill and
therefore, in general will be huge structures. Althaugh differant materials could be used for the construction of the
gravity wall induding concrete. stone and masonry, considering the height of the retaining fill {7m+), a concrete
gravity retaining wall is considered suitable. An indicative sketch of the proposed gravity wall is shown below:

AECOM
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Figure 5-1: lllustrative sketch of a mass Concrete Gravity Retaining Wall (not to scale).

Buildability

Alluvial beach deposits will need to be removed and replaced to construct the wall foundation on the
competent bedrock. Construction will require the management of the tidal water as stated in Section 4.2.

Likely Overlopping Perlarmance

Due to the impermeable nature of the structure and minimal wave dissipation, a higher crest level is
expected when compared to conventional rock revetment systems. However, with the pravision of a
wave wall/recurve wall/bullnoss the wave overtapping shall be minimised.

Env Suslainabilily

It is considered that each of the three options would result in similar impacts an landscape and heritage
receptors due to their scale and appearance. This ogtion is likely to require the largest amount of
rmaterial resource when compared to the others and have the greatest embuodied carbon. Of the three
edge protection structures this is considered to have the greatest permanent footprint within the
foreshore but this can be mitigated by locating the frant face on the reguired aligniment,

Wider Benefits Qppaortunities

Sea view impacts could be reduced ort mitigated by providing an adegliate wave wall as stated above.
The beach encroachment is limited compared to sloped structures such as a revetment and therefore

minimizes lhe impacl cn lhe beach available for public use. Amenilies could be provided al lhe leeside
of the wall considering the safe zetback distance from the face of the wall that will be pradominantly

depends an the wave cvertgpping.

Cost

The capital costs are expected to be higher when compared to conventional revetment systems,
including rock and concrete armowur blogk revetments, however, minimal maintenance costs are
anticipated during the typical design life of 50 years.

5.1.1.2. Cantilever reinforced-concrete stem wall
Cantilever retaining wall is one of tha most common typas of retaining walls and composed of stem and

base slab. The base slah portion below the retained earth fill is termed as "heel slab” and other part is
termed as tos.

AECOM
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Figure 5-2: lllustrative sketch of a Cantilever reinforced-concrete stem wall (not to scale).

Buildability

Similar to a gravity wall, alluvial beach deposits will need to be removed and replaced to construct the
base slab foundation on the bedrock. Construction will require the management of the tidal water as
slated in Section 4.2.

Likely Overtopping Performance

Cvertopping performance is similar to the gravity wall structures and the wave overtopping could be
minimised by providing a wave wallrecurve wall/bullnose.

Env Sustainability

It is considered that each of the three options would result in similar impacts on landscape and heritage
receplors due ta their scale and appearance. This option is considered to have a higher embodied

carlon than the Cantilever Reinforced-Concrete Stem Wall with Fled Heel, but lower than the Mass
Gravity Retaining Wall on the basis that it would require less concrete.

Wider Benefits Opportunities

The beach encroachment is limited and thereby has minimal impact on the extent of the beach available
for public use. Considering the extent of the overtopping flooding and adequate drainage facilities,
amenities could be provided at the leeside of the wall.

Cost

The capital and maintenance costs are expected to be in the same order as that of the mass concrete
gravity wall.

5.1.1.3. Cantilever Reinforced-Concrete Stem Wall with Piled Heel

This lype of slruelure is similar lo Canlilever reinforced-cancrele slem wall, however Lhe foundalion area
required will be minimal as the resistance generated by the piles.

AECOM
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Figure 5-3: llustrative sketch of a Cantilaver Reinfarced-Concrete Stem Wall with Piled Heel (not
to scale).

= Buildability

Although the required foundation area is minimal, the key buildability constraint will be hard drilling of the
piles on the bed rock. This means special drill bits and heavy rigs are raguired to get the required torgue
to drill the piles.

z  Likely Overlopping Perlormarnce

Overtopping performance 18 similar to the gravity wall structures and the wave overtopping could be
minimised by providing a wave wall/recurve wall/bulinase.

= Env Sustainability

It is considersd that each of the three options would result in similar impacts on landscape and heritage
receplors due ta their scale and appearance. This aption is considered to have the lowest embodied
carbon Lhrough lhe use al sleel sheel piles. OF lhe lhree edge proleclion slruclures Lhis is considered la
have the greatest construction footprint within the foreshore however it waould have the smallest
permanent footprint. As this option would require spacial drill bits and heavy rigs this option is
considered to have the greatest potential to result in nuisance effects related to neise, vibration and air
guality. It is also considered that these works could disturb maring wildlife through neise, vibration and
air quality.

= Wider Benefits Opportunities

Minimal heach encroachment and beach extent available for public use will not be much affected.
Amenities could be provided at the lee side of the wall cansidering the overtopping zone.

= Coslt

The capital cost is expectsd io be much highar than the gravity/cantilever wall with hesl slab as tha pile
drilling eperations could be expensive. However, the maintenance cost is expected to be in the same
order as that of the gravity/cantilever wall with heel slah.

5.1.2 Option- Benefits Matrix

An oplien-tenelils malrix has been provided below summarising Lhe key assessmenl poinls. The oplions are
ranked based on the averall anticipated performance to support the decision-making process.
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Table 5-1: Option- Benefits Matrix for Edge Protection Structures

Structure Buildability oT Environment Witdler Cost Ranking
performance Benefits {Capital/

Mzintanance

Iazs Gravity Largar
Rctaining permancnt
wWall footprint and 1
greater
embadied
Reguires removal and carbon
Cantilever replacement of alluvial deposits When
reinforced- for foundation ocltmstructlon. compared tothe i, Lo
concrece stem  Managemsnt of tidal water for points ahove, ’
wlll land reclamation and wall Madarata this aptinn
cunslruclion Groergaal disild Havid Reduced
; Pl structural 1
wit1 provision smaller fantprint.
of wave permanant A
wallfrecurve [oolprint and Amen]ty
well'bullnose.  lower embodisd potential.
garhan,
Cantilever In addition to above points, the Cauld result in
Reinforced-  grilling of piles in -he hard rock additional
Conerete is challenging. nuisances
Stem Wall cffects (noisc, Expcnsive, ;
with Filed vibration and air Low =
Heel quality) as a

resull of piling
reguirements

5.2 Slipway Structures

5.2.1 Introduction

The aptions for edge protection structures for the slipway could indude rock armour, sheet piles, vertical retaining
walls. However, the rock armour and sheet pile aptions are not considered further in this study due to aspects
such as structural feasibility, wider benefits (including wider footprint), coastal processes and aesthetics,

The adge protection structures for the proposed alignment (Section 5.1} could be considered for the slipway to
ersure a smooth transition. However, an additional option, i.e. Concrete block armour revetment is provided for
further discussion with the client to accommpdate more wave dizsipation and thereby minimal toe ercsion.

The shorllisted Sipway edge protection structures are as follows:

Mass Gravity Retaining Wall;

= Cantilever Reinforced-Concrete Stem wall,

= Cantilever Reinforced-Concrete Stem Wall with Piled Heel,
= Conerete Block Armour Revetmsnt.

11

Since the first three options are the same as that pravided in Section 5.1.1, only concrete armour revetment is
discussad further in this section.

5.2.1.1. Concrete Block Armour Revetment

Concrete block armour revetments are typically provided in severe wave conditions, where the
procurement/transportation of large rocks {in the arder of 10t or more) tc the site is challenging.

The different types of concrete black armaur include Cubas, Dolos, Tetrapad's, Accropode’s, Coresloc units, and
Xbloc units, and the choice of the concrete block is generally based an the structural and hydraulic stability
reguirement, the number of layers required, ¢cost, and assthetic requirements.
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Figure 5-4: lllustrative sketch of a Concrete Block Armmour Revetment {not to scale).

= Buildability

Alluvial heach deposits will need to be remaoved and replaced depending on the structure toe

canfiguration.

= Likely Overtopping Performance

Absorbs wave energy through the vaids between the blocks and therefore limits overtopping and

flocding.

» Env Sustainability

This option would have a larger construction and permanent footprint than the edge protection

structures. It is considered that this option is likely to have slightly adverse landscape effects, heritage
effects depending cn final design due to change in appearance from the rest of the existing ses
defence struciures.

- Wider Benefits Opportunities

Although the structural footprint is wider, the toc erosion will be minimal when compared to the vertical

structures.

= Cosl

The capital costs are typically lesser when compared ta impermeable concrete coastal protection

slructures, and the maintenance casts are minimal.

5.2.2 Option- Benefits Matrix

An opficn-benefite matrix has been pravided below and tha aptians ars ranked based on the overall anticipated

performance to support dient decision making pracess.
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Table 5-2: Option- Benefits Matrix for Edge Protection Structures

Structure

Bulldabliity

oT1
performance

Sustalnabllity Wider Benefits

GCost

[Capital!
Maintenance
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Retaining Wall permanent
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depending on the heritags effects
toe configuration. as a result of
Better wave Lhe inlroduclion Minimal
dissipalion and ol a new . 7 i th Leyw, .
hence minimal  featura within ~ Soouring at e Low =
; struct.re toe.
overtopping the landscapc
that deviates
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existing sea
defencze
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6 Summary

The baseline metocean and geotechnical information has been reviewed. The seabed levels at the proposed
agreed alignment is in the order of +2.5 o +3.0mAQD, and levels shall be validated once the alignment is
confirmed and concepl Maslerplan is linalised.

The critical wave direction is from 240°N and therefore the critical wave climate will be acting neary
perpendicular to the proposed agreed alignment.

Based cn the available gectechnical information from BGS Map Shest 31 and the Amplus Ltd Ground
Investigation, the proposed study area is envisaged to comprise Alluvium in the form of beach deposits to depths
between 1mbgl and 3mbgl, underlain by Granophyre {granite) igneous bedrock.

Patential Scour at the basa of the slipway toe is expactad dua to wave concentration. The gaatechnical
constraints include the management of the tidal water during the land reclamation and wall construction, removal
and replacement of the alluvial deposits for wall foundation construction, and drainage strategy to manage high
waler levels, groundwaler and overlopping.

The proposed slipway width of 10m is wider than the existing slipway and more than adequate to accommeodate a
2-lane traffic. The proposed gradient of 1:14 is less than the existing slipway, but still sufficient for independent
wheelchair users. The amphibious ferries do not require a minimum slope however it is recommended not to
axcead the 1:12 slope considering the independent whaslchair usars.

The current ferry operator states the reguired turning circle is 15m, although the prefemed tuming circle for towing
vehicles is 20m. At the top of the ramp, the available space is approx. 25m, however could be reduced due o Le
Petit train or vehicle parking.

At the bottom of the ramp, a tuming circle of 20m is available, but the impact of the proposed armour toe
structure may reduce the turning circle and needs to be confirmed following the finalisation of the edge protection
and gcour protection structure. The required space available for manaauvring should be discussed with current
operator and navigatian authorities for agproval.

The proposed alignment and advancement of the shoreline is confirmed o provide a suitable arrangement to
support the design of new edge protection structures and slipway.

The shorllisted opticns for the edge protection structures include mass gravity retaining wall, conventional
cantilever reinforced concrete stem wall, and cantilever reinforced concrete stem wall with piled heels, Based on
the kev assessment criteria including bhuildability, overtopping parormance, sustainabilily. wider bensfits
opportunities and cost, the recommended options for the edge protection structures shall be gravity wall and
cunventivnal cantlever wall. At the transition with the existing structures, either yravity wall or cantilever with pile
foundalion could be considered as "ie-in structures” where thers is the space constraint.

The above-menticned coastal structures shall be considered for the edge protection for the slipway structure,
however a concrete block armour revetinent has also been included for client discussion as this uffers better
wave dissipation and would help minimise scouring at the structurs toe.

Bascd on the above-mentioned key criteria, the recommended options comprisc a gravity wall and conventional
canlilever wall accommadaling a smoalh lransilion belween lhe slipway and lhe proposed slignmenl edge
protection structures.

From the previous wave overtopping and flood risk assessment studics undertaken in the study arca, it is
underslood Lhal lhe primary delence alone could nal provide he required SoP and lherelore Lhe secondary
defencs structures should be considered. Detailed fload risk assessment shall be undertaken in the next stage of
the study for concept design of the primary and secondary defence structures.

6.1 Recommendations and Way forward

. The sharllisted edge protection optians shall he discussed with the dient to confirm the preferred edge
protection solutions for the proposed alignment and slipway.
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. Faollowing lhe seleclion of lhe prelerred edge proleclion slruclures, lhe slruclural and operalional {in
terms of overtapping) performance af the structures shall be analysed.
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EOGESIUEALAYS

INCREASED RECLAMATION

WEST PARK

1. What is the likely extent of changes to the existing junction and subsequent space take? 7. What is the preferred turning circle; top or battam of the ramp or on ramp?
2. How far West should these works be? 8. Potential ticket kiosk and castle vehicle storage area
3. Potential for Le Petit Train to route along waterfront 9. Interface to existing revetment (sheer seawall to stepped revetment?)

4. Heritage value of the bunker -potential to create a void to reveal the existing wall opening  10. Loss of carparking
5. 10m wide slip way. Is this sufficient? « Note: Diagram depicts design intent only for discussion. All werks are subject to Hospital

6. What are the key parking requirements is it viable to park on the slipway or integrate along junction design, further flood defence requirements, transpart engineer and IHE's input
Victoria Avenue or as part of kiosk building?
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Abbreviations and Acronyms
AEP Annual Exceedance Prabability
ADD Abcve Crdnance Datum
DTM Digital Terrain Model
FoS Factor of Safety
God Gove-nment of Jersey
HAT Highest Astronomical Tide
JPA Joint Probability Analysis
MHWS Mean Hign Watsr Springs
oD Crednance Daturn
oT Overtopping
QT Discharge-Time
RF Return Period
SMF Shoreline Management Flan
SoP Standard of Protection
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The Jersey Development Company (JDC) commissioned AECOM to undertake a preliminary study to assess the
coastal wave overtopping and floed risk for the South West St Helier Development site.

The study has assessed the current standard of protection pravided by the structures fronting the site and has
undertaken high level optioneering to provide the required standard of protection against storm events. High
level stahility assessment of the potential required design modifications has alse been undertaken.

The study was developed in close liaison with JDC and Gillespies {undertaking the Masterplan for the site) and
the outpuls of the study have informed the cutline dasign plans and landscaping for the site.

The repert presents the findings of the study as follows:
Chapter 2 — Study Site and Coastal Structures. Overview of the site and types of coastal structures present.
Chapter 3 — Scope and Outputs. A summary of the key tasks of the study.

Chapter 4 - Option Appraigal. General Summary of the diffarent flood risk manageiment options and approach
eelected for the present study:

Chapter 5 — Wave Overtopping Assessment. Provides cstimated overtopping discharges for different sections
along Lhe sludy area represenling dilferenl lypes of coaslal slruclures and anlicipaled cresllevels (or lhe same Lo
accommodate design storm events.

Chapter 6 — Inundation Assessment. Provides inundation mapping for 1:200 RP for the prescent day, 2070 and
2120 lor lhe sludy area.

Chapter 7 — Structural Assessment. Provides the high-level stability assessment findings undertaken for
raising the existing coastal defence structure crest levels.

Chapter 8 -Summary. Provides an averview of the study undertaken and the key condusions derived from the
study.

Prepared for: States of Jersey Development Company AECOM
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2. The Site

The study frontage is located at the far eastern edge of 5t. Aubin’s Bay. The site runs from just west of the bunker
near the slipway, adjacent to Jersey's only dual carriagaway the A2-Victoria Avenue, along the terrace blocks and
down to the cdge of the rock armour structure just north of the Radisson Hotdl. The land behind the defences has
been previously reclaimed.

The location of the project site is shown in Figure 2-1.

A

2.1 Coastal structures and characteristics

The sits consists of different coastal structures and defences including, battered sea walls, slipway. granite talus,
terrace blocks, and rock armour. The following sections (Figure 2-2) have been selected to define the same and
to undertake the overtopping calculations.

The structural detailing used far the overtopping calculations has been aextracted from the as-built drawings
{dated 1993} provided by God. These as-built drawings used Chart datum as the vertical datum system, and
Lherelore lhe levels have been reduced lo Ordinance Dalum lo align wilth lhe exisling wave medel resulls and Lo
incorporate this infonnation tu update the existing inundation model,

It has been cbhserved that the sea bed levels in as-hbuilt drawings has changed when compared with the latest
available bathymetry data {LIDAR 2018). This change in bed level is most likely due to the coastal processes
including, sedimenlalion. Therelore, (o reflecl Ihe aclual sile condilions for Lhe currenl baseline assessment, Lhe
sea hed levels have been obtained from the LIDAR data (2018).

Prepared for: States of Jersey Development Company AECOM
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ol

Figure 2-2. Sections selected for overtopping. Source: Google Earth, 2021.

The different sections selected for the overtopping caleulations are provided below:
= Section 1 (Battered Sea Walls)

This section consists of near vertical wall with a crest level and sea bed level in the order of 9.1m Above
Ordnance Datum (ACD) and 2.5m AOD, respectively.

Prepared for: Stetes of Jersey Cevelopment Company AECOM
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Figure 2-3: Section-1 (Battered Sea Walls] — Typical Structural Details (not ke scale).

»  Section 2 (Slipway)}
This section represents the slipway with a crest level in the order of 8.2mADD and the coastal sea bed level is

assumed as 2.5mACD.

ToP OF SUPWAY __ __—— ———

VARIES -

Figure 2-4; Section-2 (Slipway) — Typical Structural Details (not to scale).

»  Section 3 (Granite Talus)

This seclion regresents a sloped granile lalus slruclure wilh a cresl level in lhe order of 3.71mAQD and lhe
coastal sea bed level is considered as 3.5mAQD.

Prepared for: States of Jersey Development Company AECOM
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Figure 2-5: Bection-3 (Granite Talus) = Typical Structural Details (not to scale).

Section 4 (Terrace Blocks)

This section represents a stepped terrace block structurs with a crast level in the order of
coastal sea bed level is considered as 3.5mACD.

8.71mAOCD and the

“-ité'm{JU
:F 26m0D
N
o | A N
\\"?Q\
e
100mm TG 1 TONNE \‘Q\.\\
STONE RUBBLE CORE N
3.5m00 ; - - —
Bl T 2 Wl e S
Figure 2-6: Section-4 (Terrace Blocks) — Typical Structural Details {not to scale).
s Seclion 5 (Rock Armour)
This section represents a sloped rock armour structure with a crest level in the order of 9.71mACD and the

coastal sea bed level is considered as 0.5mACD.

Prepared for: States of Jersey Cevelopmett Company

AECOM
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Figure 2=7: Section-5 (Rock Armour) — Typical Structural Details (not to scale).

Prepared for: States of Jersey Development Company AECOM
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3 Study Scope and Outputs
The key tasks and outputs of the study were to:

a} Undertake an overtopping assessment with the current defences (for the present day, 2070, and 2120
1:200yr event) to identify the current level of risk from wave overtopping.

by ldentify the level of required crest raising or structural modifications o mitigate storm events and provide
the required standard of protection to the site.

c) Identify potential engineering options or structure modifications to provide the required standard of
protection to the site.

d} Provide a highlevel assessment of structural stability for the modifications required to the structures to
assess viability of concept.

Prepared for: States of Jersey Development Company AECOM
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Option Appraisal

The flood risk in the coastal areas can be mitigated in different ways. The main cptions are:

&}

Do Nothing: Under this option there is no intervention allowing the fleeding risk to remain unmitigated.
Generally, this option is taken as the baseline condition to evaluate the performance of the other “do
something options”. Given the level of risk and the nature (ses Chapter 5 and 7) of the development
this eption is not deemed viable for this project.

Protect: This option includes the modification of the existing coastal structures including raising of the
crastlevel or construction of new structures fo limit the wave ovartapping risks. Setback/Secondary wall
opticns to reduce the primary defence height rise are also included in this option.

Advance: This option results in reclaiming the coastal areas and still requires the significant raising of
the primary defence wall, however, this providas space ta accommodate defences and additional
amenities for the community. The reclamation crest level depends on the type of primary defence
structures.

For the present study, following the discussion with JDV and Gillespias, the prefarred aption concept is to raise
the existing crest of the defences with wave retum for the majority of the frontage; this concept has been used to
test the required level of raising to mitigate the overtopping risk in the assessment (Chapter 5). Further specific
detail behind the crest raising and preferred aptions around the slipway and the bunker are still being discussed
and evaluated at the time of writing.

Prepared for: States of Jersey Development Company AECOM
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5. Wave Overtopping Assessment

5.1 Introduction

Yave overtopping calculations were undertaken for the coastal dafence structures to identify the level of risk from
coastal flooding for 1in 200-year return periods (present day, 2074, and 2120). The calcuations were carried put
using EurQtop (2018) ‘Manual on wave overfopping of Sea Defences and Related Structures’ to determing the
overtopping discharge (Ilsim) along the study area. EurQtop guidance (2018} is regarded as best practice within
the industry. The required inputs to the calculation vary according to structure type. For the sea wall and the
revetments, the inputs typically consist of:

= significant wave height (m);

T mesnwave pernod (s);

= wave direction;

= slructure freeboard (m);

= waler depth at the structure toe (m);
= revetment slope.

The wave water levels for the study were extracted from AECOM's existing Mike 21 St. Helier local wave model.
Based cn an inspection and deskiop analysis, it was established that the worst-case wave direction for the site
was from a 240° sector, and therefore was applied in the overtapping analysis. The significant wave height plots
for differant scenarios are provided in Figure 5-1, Figure 5-2, and Figure 5-2below:
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Flgure 5-1: Modelled Wave Helght for the present day,2020 (240° direction)
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Flgure 5-2: Modelled Wave Helght for 2070 (240° directlon)
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Figure 5-3: Modelled Wave Height for 2120 (240° diraction)

The target resicual OT limit for 1 in 200 S0P for 2070 is 0.1l/s/m, however considerations have been made to
allow for the uncertainties in the prediction of the OT rates using the empirical equations. The overtopping
tolerances provided in the EurGtop manual is shown below in

Prepared for: States of Jersey Development Company AECOM
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Significant damage or sinking of larger yachts; Hw > 5 m >10 >5,000 - 30,000
Significant damage or sinking of larger yachts; Hmo = 3-5 m =20 >5,000 - 30,000
Sinking small boats set 5-10 m from wall; Hm = 3-5 m
Damage to larger yachits %8 >3,000-5,000
Safe for larger yachts; Hw > 5m <3 <5,000
Safe for smaller boals set 5-10 m from wall; Heo = 3-5m <1 <2,000
Building structure elements; Hwo = 1-3 m <1 <1,000
Damage lo equipment set back 5-10m <1 <1,000

Figure 5-4: General limits of Overtopping for Property behind the Defence (EurCtop Manual, 2018)

Table 5-1: Guidance on Recommended Mean Overtopping Discharge Limits (EurOtop Manual, 2018)

Mezan Discharge Limits {Ifmfs)
Hazard Type
H..=1m H..n=2m H.un=3m
People at the seawall 10-20 1 0,3
Cars on seawall 5 10-20 5

Prepared for: States of Jersey Development Company AECOM
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The estimated overtopping discharge rates for each of the options are provided in the below sections. The
incoming wave direction has been considered as normal to the structure to provide a conservative (worst case)
estimate of the overtopping rates.

Section 1 (B

ittered Sea wall

The typical structural details used for tha overtopping calculations are shown in Figurs 2-3. The wave-water lavsl
combinations extracted at the structure toe and the estimated overtopping rates are provided below in Table 5-2.

Tahle 5-2. Hs & SW

/L. Comhinations at Structura Toe (Saction-1,

Batterad Sea Wall) 1:200yr for 240°

2020 scenaric 2070 scenario 2120 scenario
SWL Hme Tm _Wav_e SWL Hmo Tm _Wav_e SWL Hmo Tm _Wav_e
(MAOD}| (m) (sec) D(Igzzlmn {(maAoD) [ (m) {sec) D[I;i';l'lqﬂ;n (mACD) | (m) {sec) D(ISZ?;JO)H

B.85 072 8.0 232.4 .21 0.72 7.8 292.2 .67 074 7.7 2324
.85 1.06 10.7 233.3 7.21 1.06 10.5 231.8 T.67 1.08 10.6 2324
B.85 117 10,4 2338 721 1.1¢ 10.9 2317 1B 1.18 108 232,/
B.85 1.64 123 236.0 7.21 1.63 12.2 233.4 7.7 1.61 121 234.49
£.85 1.84 12.9 237.7 7.21 1.33 12.8 2361 T.67 1.81 12.8 2354
B.62 230 14.3 239.6 8.97 2.36 14.3 240.5 7.4z 242 1£2 239.5
£.55 237 14.6 238.9 6.90 243 14.5 240.5 7.38 250 145 240.1
B.52 2,35 14.6 2393 6.88 2.48 14.7 240.4 7.33 2.52 126 240.4
B.46 240 151 2391 6.81 2.51 151 241.4 7.26 258 151 240.8
612 212 154 238.8 a.77 2.52 15.4 2411 7.2 262 15.1 2411
B.38 241 15.6 240.0 5.74 2.57 15.7 242 4 718 2 E4 15.7 2409
B.32 241 16.0 239.7 68.67 2.52 16.0 240.8 .11 211 16.1 240.5

The maximum overlopping rates (I/sfm} at Section=1 are given in Table 5-3

Table 5-3. Maximum Overtopping R: Section 1 (Battered Sea Walls)

AEP RP (yrs) 20240 2070 2120
0.60% 200 160 260 414
Prepared for: Stetes of Jersey Cevelopment Company AECOM

i




Suwch Wes St Hdlier Waterbeont
Develepment

SECIIoT

) &5l

ay)

Coastal Assessmant Report

The typical structural details used for the overtopping calculations are shown in Figurs 2-4. The wave-water level
combinations extracted at the siruciure tas and tha estimated overtopping rates ame provided below in Tabla 5-4.
Although the actual structure slope is in the arder of 1in 13, 1 in 19 slope has been considered for the study due
to the limitations of the overtopping manual. Duz to this uncertainty, the max. cvertopping rates are represented

in a set of range values and are on the conservative side as tabulated in Table 5-5.

whis B de B W Cambinaticme at Shrictiira Toa (Ractiam-1 21 ms
Takle 5-4. Hs & SWL Comhinatlons at Structure Toe (Sectian-2; a.ff!&:‘;’f.:‘?.‘-;‘f}

1:200yr for 240°

2020 scenario 2Q070 scenario 2120 scenario
SWL Hmeo Tm Wava SWL Hmo Tm Wave SWL Hma Tm Wave
[MAOD)| (m) (sec) D(Icrli‘;lllﬁl(;n {mAQD) | {m) {sec) D[I;Ee!;l'l:;" (mACD) | (m) (sec) D(IEZ?:;"
B.85 0.76 8.5 2345 7.21 0.77 8.3 232.3 .67 0.76 8.1 233.3
£.85 118 1.0 23586 7.21 1.17 10.9 231.7 T.67 114 10.9 2323
E.85 1.28 11.2 2358 7.21 1.30 1.2 232.0 .67 1.27 111 2328
5.85 1.76 12.5 237.3 7.2 1.80 12.4 2533.3 T.67 1.87 124 2338
E.85 1.83 131 238.4 7.21 1.99 13.0 234.7 Tl v 206 13.0 2353
E.62 217 14.3 23941 8.97 2,33 14.3 240.1 .42 249 143 238.%
6.45 219 14.6 239.4 6.90 2.35 14.6 240.9 ¥.35 262 146 238.9
B.52 218 14.6 2399 €.88 2.38 14.7 240.8 .33 54 147 238.8
B.46 219 151 239.9 &8.81 2.35 15.1 241.0 7.26 256 151 239.2
B.42 2.20 15.4 2402 B8.77 2.34 15.4 2408 F.21 257 15.4 2394
B.39 219 16.7 240.7 .74 2.37 15.7 240.8 F18 258 157 2393
6.32 218 16.0 240.8 G.67 232 16.0 241.2 711 258 161 2408
The maximum averfopping rates (I/sfm) at Section=-2 are given in Table 5-5.
Maxtimum Over m) at Section 2 (Slipway)
AEP RP {yrs) 2020 2070 2120
0.50% 200 63-150 192-326 445610
Prepared for: Stetes of Jersey Cevelopment Company AECOM
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The typical structural details used for the overtopping calculations are shown in Figurs 2-5. The wave-water level
combinations extracted at the siructure tas and tha estimated overtopping rates ame provided below in Tabla 5-8.

Talus) 1:200yr for 240°

Table 5-6. Hs & SWL Combinations at Structure Toe (Sect

2020 scanarlo 2070 scanarlo 2120 scenarlo

SWL Hmeo Tm Wave SWL Hmo Tm Wave SWL Hmo Tm Wave

ADD Direction ADD Direction ADD Direction
(MADD} [ (m) (sec} (dag] {mAOD) | (m) (sec) (dogh) (mADD) | (m]) (s6c) (dogh)

B.BG 0.75 B.3 233.2 7.21 0.77 8.2 232.9 T.B7 0.75 7.9 233.6

E.85 1.14 0.8 233.7 7.21 1.16 10.8 231.7 T.B7 112 10.7 2333

8.85 1.28 1.0 2339 7.21 1.28 11.1 231.6 T.67 1.24 10.8 2334

§.85 1.78 2.4 2352 7.21 1.82 12.4 232.2 T.67 1.78 123 2341

.85 1.96 130 236.4 7.21 2,04 13.1 233.5 T.E7 2.03 130 235.4

5.62 2,79 14.3 238.1 6.97 244 14.3 2578 T4z 2.61 14.4 2373

on

B.55 252 14.8 238.3 6.90 247 14.5 238.3 T.35 266 14 226.9

B.52 233 14.7 238.4 6.88 248 14.7 236.2 .33 269 147 237.0

6.46 2.35 16.1 238.4 G.81 2.48 14.1 239.3 T.26 272 18.2 237.2

B.42 238 15.4 238.6 677 248 15.4 239.7 1.21 74 15.5 2371

8.39 237 18.7 238.9 6.74 2.2 15.7 239.9 718 275 15.8 236.8

B.32 23F 16.1 2339 8.67 248 16.1 239.8 .11 279 16.2 2372

The maximum overtopping rates {I/s/m) at Section-3 are given in Takle 5-7.

Table 5-7. Maximum Overtopping Rates {

m) at Section 3 (Granite Talus)

AEP RP {yrs) 2020 2070 2120
0.80% 200 17 44 124
Prepared for: States of Jersey Development Company AECOM
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The typical structural details used for the overtopping calculations are shown in Figurs 2-6. The wave-water level
combinations extracted at the siructure tas and tha estimated overtopping rates ame provided below in Tabla 5-4.

Tahle 5-8. Hs & SWL Combinations at Structure Toa (Saction-4; Terrace Blocks} 1:200yr for 240°

2020 scenaria 2070 scenario 2120 scenario

SWL Hmo Tm Wave SWL Hmo Tm Wave SWL Hmo Tm Wave
(MAOD) {m) (sec) Direction (mAOD) (m) (sec) Diraction (MACD) () (sec) Direction

(degN) (degN) (degN)
£.85 082 8.8 240.8 7.21 0.82 87 241.2 T-67 0.63 8.7 240.8
5.B5 1.24 10,8 240.2 7.21 1.24 10.7 240.9 7.67 1.24 10.8 241.4
B.85 1.385 T8 2405 7.21 1.35 10,9 2411 T.B7 1.35 10.9 241.7
B.85 1.78 12.1 241.6 7.21 1.78 12.0 242.1 T.67 1.78 120 243.3
B.85 1.84 12.7 242.4 7.21 1.94 12.6 242.0 T.67 1.84 12.6 2444

B.B2 202 14.0 2441 6.97 2.04 14.0 243.0 1.4z 219 13.6 2465

B.50 1.68 14.3 245.7 6.90 2.01 14.3 244.2 .35 217 140 2486.7

6.52 1.86 14.4 246.0 6.88 2.00 14.3 2441 F.O3 219 121 246.1

B.46 1.81 14.8 246.6 6.81 2.22 14.8 244.7 1.28 242 146 246.8

6.42 1.686 14.9 247.0 o.77 214 15.1 245.3 T.21 2,38 147 246.9

.39 1.54 15.2 2475 6.74 2.7 15.4 2455 718 2.37 15.0 2473

B.32 177 15.4 248.5 8.67 212 15.7 246.7 .11 232 15.2 247.8

The maximum overtopping rates {I/sfm) at Section=4 are given in Tahls 5-4.

Table 5-8. Maximum Overtopplhg Rates (lis/m) at Sectlon 4 (Terrace Blocks)
AEP RP {yrs) 2024 2070 2120
0.5N% 200 a 18 67
Prepared for: States of Jersey Development Company AECOM
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The typical structural details used for the overtopping calculations are shown in Figurs 2-7 . The wave-water level
rcombinations extracted at the structure tas and tha estimataed overtapping rates ame provided below in Table 5-10.

Armour) 1:200yr for 240°

Table 5-10. Hs & SWL Combinations at Structure Toe (Section-

2020 scanarlo 2070 scanarlo 2120 scenarlo

SWL Hmeo Tm Wave SWL Hmo Tm Wave SWL Hmo Tm Wave

ADD Direction ADD Direction ADD Direction
(MADD} [ (m) (sec} (dag] {mAOD) | (m) (sec) (dogh) (mADD) | (m]) (s6c) (dogh)

B.BG 0.76 8.0 2344 7.21 0.77 7.8 234.5 T.B7 0.77 7.8 234.3

E.85 110 0.3 234.7 7.21 1.10 10.3 234.4 T.B7 1.10 10.3 2342
8.85 1.20 10.6 234.9 7.21 1.20 10.5 234.5 T.67 1.21 10.5 234.3
§.85 1.64 1.8 2358 7.21 1.64 11.8 23b.4 T.67 1.64 11.9 2351

.85 1.82 12,6 236.4 7.21 1.82 12,8 238,35 T.E7 1.83 126 238.2

5.62 2.30 14.1 2374 6.97 2.33 14,1 2578 747 237 14.1 2384

B.55 250 14.4 237.8 6.90 243 14.4 238.4 T.35 248 144 2288

B.52 242 14.5 2381 6.88 248 14.5 236.4 .33 251 145 238.8

6.46 248 15.0 238.2 G.81 2.54 15.0 238.9 T.26 2.61 18.0 239.8

B.42 53 15.3 238.5 677 2,54 15.3 239.4 1.21 67 15.3 240.3

8.39 258 15.8 239.0 6.74 2.64 15.8 239.9 718 270 15.6 240.5

B.32 261 16.0 2339 8.67 272 16.0 241.0 .11 277 16.0 2408

The maximum overtopping rates {l/s/m) at Section-5 are given in Table 5-11.

Tahle 5-11. Maximum Overtopping Rates (l/sfm) at Section 5 (Rock Armour)

AEP RP {yrs) 2020 2070 2120

0.50% 200 24 41 B4

From the above overtopping calculations undertaken for the existing scenarig, it is chserved that the existing
crestlevel of the structure shall not be sufficiant to mitigate storm avents with 1 in 200-year return period for the
present day. 2070 and 2120. Fdlowing this, a sensitivity study has been undertaken to estimate the increase in
the crest level of the existing structuras to accommodate tha paotential flooding scenarics. The effect of the
proposed secondary wall has net bean considarad in the overtapping calculations, howaver, a highdaval
enginesring judgement has been provided to indicate the potential effectivensss of having secondary wall at the
lee side of the primary defences.

Tahle 5-12. Maximum Overtopping Rates (I/s/m) at Saction 1 {Battersed Sea Walls) for t crast levals
Scction 1 2020 2070 2120 With addition of secondary Summary
wall
Existing— ©.07 mACD 160 260 415 Will nat be akle manage the High QT rales,
overtopping as a standalone SaP not achievable
Qption
9.57mAOD (+0.5m increase) 1 170 277 Will nat ke able manage tha High OT ratcs,
overtopping as a standalone SoP not achievable
option
10.27mACD (+1.2m increase) 57 95 157 Combined with primary wall Moderate OT rates,
raising will helg minimise risk SoP may be achievable
with raised land behind
10.57mACD {1 1.5m increase) 45 75 123 Combined with primary wall Moderate OT rates,
raising will help minimise risk SuP may be achievable
with raised land behint
Prepared for: States of Jersey Development Company AECOM
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Table 5-13. Maximum Overtopping Rates (l/s/fim) at Section 2 {Slipway) for different crest levels
Saction 2 2020 2070 2120 Summary

Existing— .21 mAOD G3-150 192-326 A43-610 High OT rates, SoP not achievable

8.71mACD (+0.5m flocd gate) 1856 74-169 189-348 High OT rates, SoP not achievable

10.27mACD (+1.2m increasa) 3-2C 17-61 52-145 Moderats OT rates, SoP may be achicvable with
raised land behing

10.57mAGD (+1.5m incraase) 2-1 9-38 29-98 Moderate OT rates, SoP may be achievable with
raised land behinc

Table

5=14. Maximum Overtopping Ra

tes (l/s/im) at

Section 3 {Granite Talus} for different crest levels

Section 3 2020 2070 21290 With addition of Summary
sacondary wall

Existing— 2.71 mAQD 17 44 124 1m high wall may manage | Macerate OT rates,
the nverinpping S0P achievable

10.21mAOD (1(.5m increase) G 18 &2 1m high wall may manage | Mzcerate OT rates,
the overtopping SoP achievable

10.891mACD [+1.2m increase} 2 4 22 NA Low OT rates, SoP

achievahle
11.21mACD (+1.5m increase) 1 4 14 MNA Low OT rates, SoP

achievable

Table 5-15. Maximum Overtopping Rates {l/s/m) at Section 4 (Te

RO - TV L ——
rrace Blocks) for di

ferent crest levels

Section 4 2020 2070 2120 With addition of Summary
secondary wall
Existing — £.71 mAOD 8 19 57 1m high wall may manage | Mocerate OT rates.
the uverlopping S0P achievable
10.21mMACD (+0.5m increase) 3 7 34 MNA Muocerale OT rales,
SrP achievable
10.21mACD (+1.2n incrcasc) 0.5 2 4] MNA Low OT rates, SoP
achievable
11.21mACD (+1.5m increasa’ n.z 1 5 MNA Low OT ratas, SoP

achievahle

Table 5-16. Maximum Dvertapping Rates (l/sfm) at Saction 5 {(Rock Armour} for different crest levels
Section & 2020 2070 2129 With addition of Summary
secondary wall
Existing— .71 mAOD 20 41 a4 1m high well may manage | Mocerate OT rates,
the overtepping SoP achievable
1L.21mAGD (+.5m increese) 3 149 41 1m high well may manage | Mocerate OT rates,
the avertepping SoP achievable
12.891mACD (+1.2m increase) i 5 13 NA Low OT rates, SoP
achievable
11.21mACD (+1.5m increase) 2 4 a MA Low OT rates, SoP

achievable
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6. Flood modelling

6.1 Modelling Approach and Software

TUFLOW madelling software was usad to simulate wave overtopping discharge within a 2D moadel representation
of Jersey. This was undertaken TUFLOWV version 2020-01-AB. TUFLOW is a two-dimensicnal (2D} hydraulic
modelling software that simulates the hydrodynamic behaviour of water using a grid-based appreach. TUFLOW
allows hydraulic modelling of surface water flows by applying discharge-time (QT} boundary conditions to the
model grid catchment at specific locations. In this instance QT boundaries would be applied along defence
locaticns where overtopping rates have been calculated for a spacific joint probability wave svent.

6.2 2D Model-Topography

The undedying topographical data is comprised of a compasite Digital Terrain Model (DTM) with a 1m grid
resolution sourced from the 1m LIDAR supplied by GoJ. The LIDAR survey was undertaken in 2017. The 2D
TUFLOW model was set up with a grid resclution of 2m.

6.3 Manning's Roughness Coefficient ('n’)
Spatial variations of land cover within the model domain have been defined using JsyData Polygons provided by

GoJ. The dala calegories used lhrougheul lhe model lo deline appropriale Manning's Roughness Coellicients
are shown below in Takle 6-1.

Table 6-1. Manning's n ceefficients applied in the inundation model.

Surface ‘n’
Euilding Q.3
Roads and Paved Areas 0.025
Grass 0.08
General Surface 0.03

6.4 Overtopping Rates

The maximum overlopping discharge rates (Qmax) and the water profiles mentioned in Section 5 have been
used in the inundation modelling. The overtopping rates entered into the model wers obtained by linsady
interpolating between zerc avertopping to Omax, retumning to zero overtopping, between the start and end of the
simulation.

The overtopping rates ars applied to the model as a localised discharge-time boundary. The overtopping ratss
are calculated in I/s/m for each defence, whereas the rates are converted to model compatible units, ready for
application within the model in m3/s per grid cell.

O

6.5 Model Timestep and Simulation Duration

The modsl timestep was sat to 15, to be half of tha madal grid size. The peak overlopping for all dafences ocours
at 3hr into the simulation. The duration of the simulation is Bhr to allow the overtopping water to propagate
throughout the model,

6.6 Limitations
No representation of drainage or water sgress at defences or water ingress at slipways has been induded for this

project. The model is a stand-alone assessment of overtopping inundation at defences for St Helier and does not
consider water interactions from any other sources including avertopping inundation from nzighbouring defences.

Prepared for: States of Jersey Development Company AECOM
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6.7 Options Modelled and Results

The existing coastal defence structures were included in the inundation model and the OT bkoundaries for
different return period scenarios (2020,2070, and 2120) have been applied to 07-D17 and the 5 ne. of the
seclions considered far the study.

For a 50-year design scenario, i.e. 2070, the flooding extent demanstrates the areas of low topography behind
the defence and the likely flocd flow paths / ponding. Most of this is adjacent to the defences but Victoria Avenue
and parts St Helier are shown to be at risk of flooding without mitigation measures.

For the area of interest, the flood axtent is generally confined to the immediats area behind defences. with a few
exceptions where the park is located and along Victoria Avenue towards town. Once the revised masterplan is
finalised, the updated flood extent can be mapped and included.

The fload extent for 2020, 2070 and 2120 are included in Appendix B,
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Figure 8-1: Araas of Overtopping Flooding for a 1:200S0P (2070) event (Exisiing Coastal Defence
Structures)
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i Structural Assessment

The structural stahility of Section-4 (Terrace blocks) and Section=5 {Rack armeur) has besn checked to
understand the potential feasibility of raising the existing crest wall level by 1.2m, i.2.10.91mAOD. Through
dialogue with Gillespics and JDC, the backfill lovel has begn proposed to be rmaiscd up to 9.81mAQD, to
accommedale sea view and landscape requirements.

At this stage, it is envisaged that the existing parapet front wall ta be chipped off and new parapet wall with raised
crestlevels to be constructed.

A typical detail of the proposed new parapet wall is shawn hslow in Figura 7-1.

NEw RAISED FARAPET L l
timm Do DOWEL BARS
v COMPACTED GRANJLAR Fill

6 I0m CORE WIOTH

- AT 12 30m LEVEL
r/"”
,/‘-,
_-/’
/’//
1’/11’/

Figurg 7-1: Raised Parapet Wall Typical Cross-Section {All levels are in mAQD)

r 7y o VAL B e
71 Structural Stability

The design assumptians and basis of design mentioned in the "First Tower t¢ West Park — Coastal Defence
Scheme Outline Design Report (2020) have been used in the present study,

The diffsrent design scehatios that have been considered for the study are "Normal Operation”™ and "Storm”
scenario. The nermal operation scenaria loads are vertical loads, hence not posing any risk of sliding or
overturning.

= Section 4 (Terrace Blocks)
Overlurming and Siiding

YWave loads, for the starm scenario, as defined in the design approach, may vary significantly alang the frontage.
YWave loads adopted for the design section are, according to Goda {1974) and a significant wave height (Hs) of
2.22m - AEF 0.5% in 2070 {Table 5-8):

= Gverturning moment; 55.32kNmém
= Herizontal Load: 54.89kN/m

The structure remains stable for the given loads for averturning with a FoS greater than 1. In order to mitigate the
risk of sliding, dowel bars (16mm dia) have been proposed. Other potential engineering solutions could also be
considered during design, induding increasing the promenade thicknsss, s required.

Structurai Resifience of the Parapet

This parapel will be subjecl lo shear and bending momenl due la wave aclion, so wave loading according lo
Guda and a significant wave height (Hs) of 2.22m, results in:

Prepared for: States of Jersey Development Company AECOM
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= Shear at the base of the parapet; 38.21kN/m
2 Bending Moment at the base of parapet: 30.29kNm/m

The parapet remains in the urder of a 38% utilisation factur fur both loads and is considered aceeptable.
« Section 5 (Rock Structures)

Cvertuming and Siiding

Wava loads, for the storm scenario, as definad in the dasign approach, may vary significantly along the frontage.
Wave loads adopted for the design section are, according to Goda {1974} with a significant wave height (Hs) of
2.72m - AEF 0.5% in 2070 {Table 5-10):

- Dverturning moment: 73.08kNm/m
= Horizontal Load; 89.51kN/m

The structure remains stable for the given loads for overturning with a FoS greater than 1. In order to mitigate the
risk of gliding, dowel bars {16mm dia) have been proposed. Other potential engingeting solutions could also be
considered during design, including increasing the promenade thickness, as required.

Struchural Resitience of the Parapet

This parapct will be subject to shear and bending moment due to wave action, so wave leading according to
Goda wilh a signilicanl wave heighl (Hs) al 2.72m, resulls in:

> Shear at the base of the parapet. 49.77kN/m
= Bending Moment at the base of parapet: 24.21kNm/m

The parapet remains in the order af a 40% utilisation factar far both loads and is considered acceptable.

T2 Global Stability

=

The glabhal/slope stability of the revised sections with 8.81mAQOD level backfill level has been undertaken using
Slope W software. The design assumptions made used for the study are provided below,

o Mo ground investigation data available and the material properties assumed for the study are given

helow:

Name | Model Unit Effective | Hfective | Phi-B | Piezometric
Weight | Cohesion | Fiction | () Line
{kN'm? [(kPa)  [Angke ()

Concrate | High Strength | 22 1

Fil Mdhr-Coulomb | 20 0 30 0 1

Sand Mdhr-Coulomb | 20 0 a0 0 1

Stone Mdhr-Coulomb | 22 0 40 0 1

Rubble

Core

Figure 7-2: Material Propertles Assumed

= Far the purpase of the assessment, soil underlying the coastal defences was assumed to be sand.

o Water Level assumed to be at beach leval in each cass analysed. Sensitivity analysis was carried out
and the results were deemed to be acceptable.

o Geometry has been gimplified and only typical cross sections were checked.

> Variable (i.e. traffic) characteristic surcharge of 10kpa has been applied on the retained side.

The summary of the study and the results are provided in Appendix A.
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Based un the assumed matenal properties and the simplified geomstry, the proposed werks do not result in
unacceptable Factors of Safaty against global failure {i.e. sliding & slope stahility). Thasa results ara only valid for
outline masterplan consideration purposes anly. Further calculations based on site-specific Gl data are required
in order to draw firm conclusions regarding the safety and feasibility of the development proposals.
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8. Summary

The wave cvertopping risk associated with the existing coastal defence structures has been evaluated by
censidering 5 no. of typical sections along the coastling as shown in Figure 2-2.

Qvertopping rates were estimated for each of the 5 no. of sections using EurQtop Manual (2018). Based an the
estimated overtopping rates, it is proposed ta raise the existing walls hy 1.2Zm in order o provide a 1:200 yr
Standlard of Protection to the development.

Additional raising and/or secondary defence measures are hawever likely 1o be required around the bunker /
slipway to provide the required {SoP). Further developmant and appraisal work to confirm preferred defance
options in this area is currently ongoing.

The structural and global stability of the selectad sections along the coastline has been undertaken to understand
the structural feasibility of the revised parapst walls with a 1.2m high crest level when compared to the existing
levels.

The study shows that the new parapet wall structures are feasible and further modifications to the structure can
be considerad during the subsequent detailed dasign stage, as raquiraed.

8.1 Recommendations

Following the finalisation of the masterplan, the inundation model will need o be revised to include the updated

coastline configuration and levels. Additionally, the details of any temporary works to be considered for any future
development plans shall also be included.

Prepared for: States of Jersey Development Company AECOM
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Appendix A — Global Stability Calculations
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CALCULATION SHEET A=COM

Project: South West St Helier Rev' No: Originator: Checker: Reviewer: Verifier: Date:
Project number: GOE5C295 - St | leller \Waterfront Phase 1 01 AN CTE CTF DD 10/03/21
Design Element; Global Stability Assessment

Document Number:
Calculation Title: Global Stability assessment - Pre-Feasibility Stage

Purpose of calculation
Assess global stability of existing costal defences, under the client's development proposals.

Undertake slope stability calculations and sliding checks far three cross-sections hased an available geometry drawings.

Design approach

Sliding Check without partial factors - Global FoS approach
Slope stability check SLS

Slope stability check DA1-C1 as per EC7

Slope stability check DAL C2 a5 per ECT

Sliding check carried cut using spreadsheet calculations.
Slope Stability analyses carried out using the software Slope/W 2021.

Main assumptions

Ma ground investigation data available. Material properties have been assumed as presented in the relevant calculation pages.

Soil underlying the coastal defences was assumed to he sand.

Water Level assumed to be at beach level in each case analysed. Sensitivity analysis were carried out and the results were deemed to
he acceptable.

Geometry has been simplified and only typical cross sections were checked.

Variable {i.e. traffic) Characteristic surcharge of 10kpa has been applied on the retainad side.

Conclusions:

Based on the assumed material properties and the simplified geametry, the propased works do not results in unacceptable Factors of
Safety against global failure (i.e. sliding & slope stability).

These results are only valid for masterplan consideration purposes only. Further caleulations, based on site-specific Gl data are required
in oroder to draw safe conclusions regarding the safety of the development praposals.

References

Available drawings of existing coastal defences and proposed Finished Ground Levels.
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CALCULATION SHEET

A=COM

Project: South West St Helier
Project number:
Design Element; Global Stability Assessment
Document Number: 0

Calculation Title:

60650295 - 5t Helier Waterfront Phat

Rev' No:
01

Date:
10/03/21

Verifier:
DD

Checker:
CTF

Reviewer:
CTF

Originator:
AN

Global Stability assessment - Pre-Feasibility Stage

Sliding resistance
Favourable vertical action
Simplitied sliding resistance

2384.37 kN/m
872.56 kN/m

Sliding Resistance 1491.82 kN/m

Thrust Horizental

Phadl=

Phad2=

Total horizontal thrust= Pha=

432,52 kN/m
77.43 kN/m
509.94 kN/m

Fram backfill
From surcharge

Sliding Check - Rock Structure & 0 ~ A - 5
\ A Ta avaTLY, NAVIN 500
Sl F 3 '
\iﬁ’} ‘“‘x\ :
P N ) 12.7Tap of Care
+I1R R |
S wh 12.3,
4 X x3 w0 '
7 :
i I iH
! :
] 1
- 1 I
A : w2 :
Hl / 1 1
ol 1 |
2 : :
1 ]
W1, I
¥ | 1
|/ | I
y 5 \ 6.39 Beach level
4 b1 _ b2 »
h2= 6.70
Parameters
Fill bulk density ykstane 22 kN/m3 15.70 mCD S.81 m OD
Concrete bulk density ve.k 22 kN/m3 6.3300 mCD 0.50 m Ob
Fill bulk density vk 20 kN/m3
Unit weight of water yw 10 kN/m3
internal friclion angle iy 40 °
Critical backfill frictinn angle dbicy n-°
internal friction angle $' g ©
Critical underlying soil friction angle pu;cv a0 ”°
Undrained shear strength cu 0
8/ = 0.67
Additional Loading
Characteristic Variable Surcharge q 10 kPa

Conservatively ignares the stabilising contribution of the backfill
Ignoring contribution from surcharge and backfill
Taking cantribution from surcharge and hackfill

Sliding Resistance Fo5S 2.93

Simplified sliding resistance Fo$ 1.71

ak

ok
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CALCULATION SHEET

A=COM

Project: South West St Helier Rev' No: Originator: Checker: Reviewer: Verifier: Date:
Project number: 60650295 - St Helier Waterfront Pha: 01 AN CTF CTF oo 10/03/21
Design Element; Global Stability Assessment
Document Number: 0
Calculation Title: Global Stability assessment - Pre-Feasibility Stage
sliding Check - Terrace blocks 4 8 /\\ ~ 7 qO),_\ Ve -
NAYAY AV AT AV AW GV N
\\;]2’:3\_‘“\\ 1 :
N ) 12.7Tap of Care
W ><\ :
T ! \E Wk 12.35
4 o x3 X2 |
4 a i '
! :
g : :
N | 1 W2 :
H1 7 I 1
el 1 |
2 I I
/ w1, '
% I :
y 5 \ 9,39 Beach level
4 b > - b2 »
h2= 6.70
Parameters
Fill bulk density ykstane 22 kKN/m3 15.70 mCD S.81 m OD
Concrete bulk density ve.k 22 kN/m3 9.3300 mCD 3.50 m OD
Fill bulk density vk 10 kN/m3
Unit weight of water yw 20 kN/m3
internal friclion angle iy 40 °
Critical backfill frictinn angle dbicy n-°
internal friction angle $' g ©
Critical underlying soil friction angle pu;cv a0 ”°
Undrained shear strength cu 0
af¢p= 0.67
Additional Loading
Characteristic Variable Surcharge q 10 kPa
Sliding resistance
Favourable vertical action 971.97 kN/m Conservatively ignares the stabilising contribution of the backfill
Simplitied slicling resistance 355.69 kN/m Ignoring contribution from surcharge and backfill
Sliding Resistance 540.056 kN/m Taking cantribution from surcharge and hackfill
Thrust Horizental
Fram backfill Phadl= 99.34 kN/m
From surcharge Phad2= 52.43 kN/m
Total herizontal thrust= Pha= 151.82 kN/m
Sliding Resistance Fo5S 3.56 ak
Simplified sliding resistance Fo$ 2.34 ok
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Project: South West St Helier Rev' No: Originator: Checker: Reviewer: Verifier: Date:
Project number: 60650295 - St Helier Waterfront Pha: 01 AN CTF CTF oo 10/03/21
Design Element; Global Stability Assessment
Document Number: 0
Calculation Title: Global Stability assessment - Pre-Feasibility Stage
Sliding Check - Granular Talus a - .
d:\ .r‘/\\x/\\.//\q_‘?r\/ N NN e
\\;]2’:3\_‘“\\ 1 :
P N ) 12.7Tap of Care
W ><\ :
T ! \E Wk 12.35
4 o x3 X2 |
4 a i '
! :
g : :
N | 1 W2 :
H1 7 I 1
el 1 |
1.5 : !
/ w1, '
% I :
y 5 \ 9,39 Beach level
4 b > - b2 »
h2= 6.70
Parameters
Fill bulk density ykstane 22 kKN/m3 15.70 mCD 2.81 m OD
Concrete bulk density ve.k 22 kN/m3 9.3300 mCD 3.50 m OD
Fill bulk density vk 20 kN/m3
Unit weight of water yw 10 kN/m3
internal friclion angle iy 40 °
Critical backfill frictinn angle dbicy n-°
internal friction angle $' g ©
Critical underlying soil friction angle pu;cv a0 ”°
Undrained shear strength cu 0
af¢p= 0.67
Additional Loading
Characteristic Variable Surcharge q 10 kPa
Sliding resistance
Favourable vertical action 932.88 kN/m Conservatively ignares the stabilising contribution of the backfill
Simplitied slicling resistance 341.38 kN/m Ignoring contribution from surcharge and backfill
Sliding Resistance 546.39 kN/m Taking cantribution from surcharge and hackfill
Thrust Horizental
Fram backfill Phadl= 198.68 kN/m
From surcharge Phad2= 52.43 kN/m
Total herizontal thrust= Pha= 251.16 kN/m
Sliding Resistance Fo5S 2.57 ak
Simplified sliding resistance Fo$ 1.36 ok
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CALCULATION SHEET
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Project: South West St Helier Rev' No: Originator: Checker: Reviewer: Verifier: Date:
Project number: 60650295 - St Helier Waterfront Pha: 01 AN CTF CTF oo 10/03/21
Design Element; Global Stability Assessment
Document Number: 0
Calculation Title: Global Stability assessment - Pre-Feasibility Stage
1 ility Check - Rock Str t
Geometry and parameters
Color |Name |Model Unit Effective | Bfective | Phi-B | Piezometric
Weight | Cohesion | Friction | (°) Line
(kN'm?) | (kPa) | Angle )
. Concrete | High Strength | 22 1
D Fil Mahr-Coulomb | 20 0 30 0 1
[ Sand Mchr-Coulomb | 20 0 3 0 1
[] |Stone | Mdr-Coulomb | 22 0 40 0 1
Rubble
Core
Characteristic Variable Surcharge: 10kP A
15.7mCD  Top of Parapet lvl

12.7mCD  Top of Core vl

6.39 Assumed Beach level

Interral Stability

Cxzernal Stabllity

DA1CY

1.455

1.850

=1.0 OK

DAL1C2

1.143

1.660

=1.0 OK

5LS

1.502

2.100

=1.3 OK

DA1C2

COwerdesign Factor

W 1.193-1.293
W 1.253-1.393
B 1.393-1493
O 1.483 - 1583
B 1.593-1893
W 1633-1.793
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CALCULATION SHEET
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Project:
Project number:
Design Element:

Calculation Title:

South West St Helier

Document Number: 0

Rev' No: Originator: Checker:
60650295 - 5t Helier Waterfront Pha: 01
Global Stability Assessment

Global Stability assessment - Pre-Feasibility Stage

AN CTF

Reviewer: Verifier:
CTF DD

Date:
10/03/21

ility Check - Terrace Block

Geometry and parameters

Color | Name Model Unit Effective | Bfective | Phi-B | Plezometric
Weight | Cohesion | Friction | (°) Line
(kN'm?) | (kPa) Angle [°)
. Concrete | High Strength | 22 1
D Fil Mchr-Coulomb | 20 0 30 0 1
[ Sand Mehr-Coulomb | 20 0 30 0 1
[] |Stone | Mdr-Coulomb |22 0 4 0 1
Rubble
Core
Characteristic Variable Surcharge: 10kP A
157mCD  Top of Parapet vl
127 mCD Top of Core Ivl
9.39mCD  Assumed Beach level
Interral Stability Cxzernal Stabllity
DA1CT 1.405 1.300 =1.0 OK
DAL1C2 1.162 1.600 =1.0 OK
SLS 1.467 2.000 >1.3 OK
DA1C2
Overdesign Factor
W 1.162-1.262
1.262 - 1362
[0 1.382 -1 452
O 1.462 - 1.56.
E 1.562- 1652
1.662 - 1762
O 1.762 - 1852
H 1.852-1962
B 1562 -2.062
B =2082
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Project: South West St Helier Rev' No: Originator: Checker: Reviewer: Verifier: Date:
Project number: 60650295 - St Helier Waterfront Pha: 01 AN CTF CTF oo 10/03/21
Design Element; Global Stability Assessment
Document Number: 0
Calculation Title: Global Stability assessment - Pre-Feasibility Stage
1 ility Check - Granular Tal
Geometry and parameters
Color |Name |Model Unit Effective | Bfective | Phi-B | Piezometric
Weight | Cohesion | Friction | (°) Line
(kN'm?) | (kPa) Angle [°)
. Concrete | High Strength | 22 1
D Fil Mchr-Coulomb | 20 0 30 0 1
[ Sand Mchr-Coulomb | 20 0 30 0 1
[] |Stone | Mdr-Coulomb | 22 0 40 0 1
Rubble
Core
Characteristic Variable Surcharge: 10kP A
15.7mCD  Top of Parapet lv|

127 mCD  Top of Core vl

0.39 mCD Assumed Beach level

Interral Stability Cxzernal Stabllity
DA1CY 1.2346 1.200 =1.0 OK
DA1C2 1.100 1.550 =1.0 OK
SLS 1.338 2.000 >1.3 OK
DA1C2

Overdesign Factor

W 1.100- 1.200
1.200 - 1.300
[0 1.300-1.400
00 1.400-1.500
0 1.500 - 1.600
08 1.600 - 1.700
0 1.700- 1.800
@ 1.800 - 1.300
B 1.300- 2000

W=2000
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