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1. Project Definition

1.1 General Extent of Works

Wick Harbour Authority has instructed Arch Henderson LLPto prepare designs suitable for
the invitation of Tend ers for the provision of a High Water Protection Gate (HWPG), to be
located at the entrance to the Outer Basin of the Main Harbour.

An initial Options Study identified that the two most appropriate types of gate were a sliding
gate and a horizontal pivot gate. Following initial consideration of a sliding gate, which
identified that this was not the most cost -efficient option, Wick Harbour Authority confirmed
that design work and preparation of Tender documents should proceed for a horizontal pivot
gate.

It was further confirmed that the gate should be located between the South Pier and a new
protruding spur section to the inside elevation of the North Pier. The location of the Works
and the general operation of the HWPG is illustrated on drawings 3D183010-101(B),
3D183010-102(B), 3D183010-105(B), 3D183010-106(B), 3D183010-108(B), 3D183010-
110(B) and 3D183010-130(B). Copies of these drawing have been presented in Appendix 1.

The Works to be undertaken generally comprise the following activities:

a) Driving of sheet piles along the inside face of the South Pier to form a new face to
accommodate the lower bed depth and the operating equipment for the new HWPG

b) Construction of a new spur to the end of the North Pier to accommodate the reduced
bed depth and to support the operating equipment for the new HWPG.

c) Driving of sheet piles to the entrance face of the North Pier to accommodate the
reduced bed depth associated with the new HWPG.

d) Construction of anchor walls and the installation of ties for the upper leve | restraint
of the new sheet pile walls.

e) Driving of guide frames to the new sheet pile faces of the North and South Piers for
the operation of the HWPG.

f) Placing of insitu reinforced concrete decks and access ramps to the North Pier and
the South Pier.

g) Condruction of service chambers and the provision of ducts to house the hydraulic
pipework for the HWPG operating equipment.

h) The provision of a Control Room to house the power units and the main control
panel for the operation of the HWPG.

i) The installation of a support tower and lighting for the new facility.

j) Provision of ancillary items and harbour furniture.

Arch Henderson LLP has undertakenthe design and preparation of drawings for Tender
purposes, and to facilitate the preparation of detailed and fabrica tion drawings by the
Contractor for the subsequent construction works. The purpose of this Design Basis
Statement is to give an outline of this design and set out the parameters for the

Wick Harbour Authority Arch Henderson LLP
HWPG Horizontal Pivot GateCivil Works 4C183010-03(B)
Design Basis Statement Page No.4 of 29



R Arch ™

w Henderson

ICK

HARBOUR

implementation of the Works. The document is set out in packages which reflect the form of
construction and the defined professional services as listed in the table of contents.

1.2  Design Principles and Form of Construction

The form of construction and condition of t he existing piers necessitated the provision of
new internal elevations to the faces of the walls to accommodate the reactions loads
associated with the operation of the new HWPG. Consideration was therefore given to a
form of construction which would minimise the work to be undertaken to the existing piers
to enhance the load carrying capability of the existing structures and the reduced bed depth
associated with the operation of the new HWPG. It was also recognised that the primary
components of the applied loading would arise through the horizontal wave force applied to
the HWPG, particularly during opening and closing operations when the HWPG was not
secured in the closed position, and through the reaction forces from the operating of the
lifting and lowering equipment.

The adopted form of construction in volves the use of tied sheet pile anchor walls combined
with vertical bearing piles to cater for the applied vertical and horizontal loading arising from
the operation of the HWPG. The vertical bearing piles will be located at the support points
for the anchor brackets to the hydraulic cylinders and the cranked lifting arms to the new
HWPG. The new sheet pile faces to the inside elevations of the North and South piers will
extend along the lengths of the piers to accommodate the reduced bed depth associated
with the operation of the gate.

The sheet pile elevations will incorporate pre-fabricated guide frames for the installation of
the new HWPG. The placement of the guide frames determines the location of the new
HWPG and will form the setting out refere nce points for the new sheet pile walls.

The Control Building for the facility comprises a blockwork construction with pre-cast
concrete roof panels for general robustness and ease of construction on site. The building
will be sectioned to provide appropriate sound insulation for the operator. The area housing
the control panel will be at a raised level for visual appraisal of the movement of the HWPG.
The plant area will include service chambers, accessing ducts to the HWPG recess, and a
shelved area for small items of plant and equipment. An interceptor separator shall be
provided to the front of the building to guard against fuel spillage into the harbour. The
windows to the external walls will be double glazed with reinforced UPVC frames.

The site services are essentially restricted to electrical supply and surface water drainage.
The electrical supply is confined to lighting, small tools and battery back-up and shall be
sourced via an underground duct from the supply point adjacent to the fuel tan ks on the
North Pier, located approximately 200m to the West of the site. The surface water drainage

shall generally be by way of channel discharge to the sea to ensure that run off in to the

deck opening for the HWPG is avoided.

The deck to the reconstructed North Pier shall be of insitu reinforced concrete. The deck
slab shall be designed to accommodate a general imposed loading of 100 kN/m?. The deck
slab shall also be required to withstand vessel berthing loads applied through the harbour
furniture. Additional reinforcement shall be provided at the locations of the items of harbour
furniture for the distribution of the applied loads into the support piles to the reconstructed
pier.
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The deck slab to the South Pier shall also incorporate a heavy litt area, to be used for the
initial installation and future maintenance of the HWPG. The heavy lift area has been
designed on the basis of a flat slab supported on tubular piles which extend to rock level. It
is envisaged that the tubular piles will be Codex type cored piles or similar approved form of
construction.

1.3  Schematic Representations

Stage 1 Works - Initial driving of Guide Frame andpiles to South Pier
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Stage 2 Works1 Driving of Guide Frame to North Pier

Stage 3 Worksi Progression of piles and commencement of spur to North Pier
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Stage 4 Worksi Completion of pile driing and placement of backfill

Stage 5 Worksi Placement of Surface Slabs and Construction of Control Building

Wick Harbour Authority Arch Henderson LLP
HWPG Horizontal Pivot GateCivil Works 4C183010-03(B)
Design Basis Statement Page No.8 of 29


































































