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1  Overview and Scope

11 General

(a) This Appendix 67 describes the scope and technical requirements for the tunnel
ventilation system (TVS) slab, adit lining and trackform base slab at the Martin
Place Metro Station.

(b) This Appendix must be read in conjunction with the Interface Requirement
Specifications (IRS) as updated in accordance with section 5.19 of the SWTC.

1.2 Scope

(a) The scope of the TVS slab is to provide a concrete slab within the platform cavern
to create a plenum for the TVS system and to enable the OTE, OHW and PSD to
be fixed from it.

(b) The scope of the adit lining scope is to provide a waterproof adit lining between the
platform cavern and station.

(c) The scope of the track base slab is to provide the support infrastructure for the
trackwork installed by Rail Contractors and includes;

(i concrete invert between the minimum clear opening and Interface
Contractors non-ballasted trackform (floating and transitional slab track);

(i) lateral restraint system to support the Interface Contractors non-ballasted
trackform (floating and transitional slab track); track drainage system; and

(iii) under line crossings (also known as cross track ducts).
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2 Performance and technical
requirements - TVS

21 Design Loadings

(@) The Project Works must be designed and constructed to accommodate the
following loadings: "

(i) superimposed surface loadings including traffic loading and effects;

(ii) ground and hydrostatic loading including loadings due to leaking or failed
Utility Services and surface;

(iii) flooding;

(iv) loadings due to stresses locked into the rock mass, due to geomorphic
processes or structural features in;

A. the rock mass;

B. seismic effects;

C. loadings from adjacent infrastructure;

D.  buckling resistance loads;

E. long and short term yield or squeeze;

F.  unequal grouting pressure;

G. temperature, creep and shrinkage; and

H. long term variations in groundwater levels;

(V) AS 5100 Set Bridge Design Set for dead loads and superimposed dead

o, loads;
A 4 (vi) AS 5100 Set Bridge Design Set for live loads;

(vii) AS 5100 Set Bridge Design Set for rail loads;

| (viii) AS/NZS 1170 Set Structural design actions Set for live loads that are not
specified in AS 5100 Set Bridge Design Set;

(b) Convergence will be no greater than as per the Metron design as included in
Appendix 1.
(c) There is no requirement for scabbling or dowelling of the secondary liner into the

existing permanent liner.

2.2 Earthing and Bonding

(@) Earthing and bonding must be in accordance with the Metron Earthing, Bonding and
Electrolysis Strategy Rev P04.2 (dated 29/01/2020) and comments as provided by
Lendlease dated 24/4/20.
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2.3 Design Life

(a) Assets must have the following minimum Design Life (subject to Maintenance):

Table 1 — Design Life

} Element ‘ Design Life

General
1 Station adits 100 years
2 other structural elements, excluding structural elements associated with flood 100 years
protection
3 earthing and electrolysis protection 100 years
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3

Performance and Technical
Requirements - Station Adit

General
All concrete linings must have a minimum compressive strength of 40MPa.

The design of concrete linings must be in accordance with AS 5100 Set: Bridge
Design Set, unless specified otherwise in this SWTC.

Station adits must have durable concrete linings that:

(i) are constructed using unreinforced concrete or reinforced concrete using
only steel fibre, mesh and/or bar;

(i) have a minimum thickness of 300 mm: and

(iii) Max. embedded anchor depth is allowed to within 150mm of the extrados
of the permanent lining, with the following provisions;

A. drill hole size is less than 50mm in diameter;

B.  the minimum spacing between drill hole annuli is to be at least twice
the diameter of the larger hole;

C.  no more than ten drill holes are to be formed per square meter of the
lining; and

D. drill holes are to be located to avoid lining reinforcement.

Reinforced Concrete Linings

The crack width of reinforced concrete linings at serviceability limit state must be
calculated in accordance with BS EN 1992 Eurocode 2: Design of concrete
structures and must not exceed the crack width limits of 0.3 mm for station caverns
and station adits.

Concrete Finishes

Concrete finishes for formed surfaces must be in accordance with AS 3610
Formwork and Concrete, and as follows

(i) Class 3 for TVS trackside walls
(i) Class 5 where concrete finish is off form and not visible
(iii) Gun finish to adit lining; and

(iv) Trowel finish to plenum slab
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3.4 Sprayed Concrete Facings

(@) All sprayed concrete facings on retaining structures must be durable concrete that
is reinforced using steel fibre, mesh and/or bar. Sprayed concrete facings must
comply with the requirements of Roads & Maritime Services Specification D&C B82
Shotcrete Work, except where amended by Station Concrete Supply and Testing
Specification Rev 02 and Pedestrian Tunnel Shotcrete Specification Revision C.

3.5 Waterproofing

3.5.1 General Requirements

(a) Any sheet waterproof membrane systems used by Macquarie must comply with the
requirements in section 3.5.2.

3.5.2 Sheet Waterproof Membrane Systems

The design, field trials and installation of any sheet waterproof membrane systems must, as
a minimum comply with the following requirements:

(a) sheet waterproofing membrane systems must include a geotextile fleece fixed to
the lining substrate and a sheet waterproofing membrane fastened to the geotextile
fleece;

(b) the geotextile fleece must be fixed onto the lining substrate with non-projecting

disks. The disks must be secured through the geotextile fleece and into the lining
substrate. The disks must be made of a compound that allows the sheet
waterproofing membrane to be fully welded to the surface of the disk;

(c) the sheet waterproof membrane must consist of a continuous impermeable heat-
welded sheet formed from one of the following materials: "

) soft polyvinyl chioride (PVC) unreinforced; or
i) flexible polyolefin (FPO/TPO) unreinforced; or

(

(

(iii) high-density polyethylene (HDPE); or

(iv) ethylene copolymerical bitumen (ECB); or
(

v) very low density polyethylene (VLDPE).

(d) the sheet waterproof membrane as supplied must be of such dimensions and shape
that will result in @ minimum of on-site seam welds; "

(e) the lining substrate surface must be prepared for fixing of the geotextile fleece in
accordance with geotextile fleece manufacturer’s instructions. All fixtures must be
removed from the lining substrate prior to application of the geotextile fleece. Any
core holes must be backfilled with mortar to be flush with the surface of the lining
substrate;

) all sheet waterproof membrane overlaps must be welded in accordance with the
sheet waterproof membrane manufacturer’s instructions. Two lines of weld must be
used on each joint forming a double seam. The Contractor may nominate
exceptions to this requirement for approval where the formation of a double seam
may not be possible to construct.
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(f) “uniformly distributed load” must be read as “distributed action”; and

(9) “point load” must be read as “concentrated action”.

3.6.2 Running Tunnels
(a) Load Case L1:

(i) cables and other services: 1.5 kPa uniformly distributed superimposed
dead load acting vertically downwards;

(i) overhead conductor rail: 1.0 kN downwards superimposed dead point load
applied at a coincident location that induces the most severe effect; and

(iii) train induced air-pressure: 1.5 kPa uniformly distributed live load acting
perpendicular against or away from (suction) the Running Tunnel lining to
induce the most severe effect.

(b) Load Case L2:

(i) track slab: dead load due to the self-weight of concrete from tunnel lining
invert to 2.14 m below the running tunnel axis;

(i) train induced air pressure: 1.5 kPa uniformly distributed live load acting
perpendicular against or away from (suction) the Running Tunnel lining to
induce the most severe effect; and train loading: 40 kPa uniformly
distributed live load acting vertically downwards.

(c) Load Case L3:

(i) cables and other services: 1.5 kPa uniformly distributed superimposed
dead load acting vertically downwards;

(d) Load Case L3:

(i) cables and other services: 1.5 kPa uniformly distributed superimposed
dead load acting vertically downwards;

(i) "train induced air pressure: 1.5 kPa uniformly distributed live load acting
perpendicular against or away from (suction) the Running Tunnel lining to
induce the most severe effect. "

(e) The design of these elements must consider fatigue effects due to load cycles from
trains / fan operations.

(f) TVS System ultimate limit state air pressure including equipment must be designed
to be mitigated by dampers failing to an open position (i.e. not a build-up of
pressure), pressure sensors, alarm and interlock are in place to prevent
exceedance of air pressure as determined by Rail Contractors.

(9) Operational/Fatigue: +1.0kPa
(h) SLS: £3.0kPa
(i) ULS: £5.0kPa

() The plant maintenance loads and plant installation loads are limited to +3kPa
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(c) it must be demonstrated through analysis that when exposed to the time-
temperature curve defined in Table 3, that the concrete is able to maintain structural
stability at the resultant temperatures experienced during and after the fire event;

(d) There is no requirement for fire detection within the TVS Plenum.

3.10 Electrolysis

(a) Any steel reinforcement (mesh and/or bar) in Station Caverns and Station Adits
must be;

) made electrically continuous over the entire length of the Station Caverns
and Station Adits.

(i) Steel reinforcement elements (mesh and/or bar) must be welded to at least
two other steel reinforcement elements (mesh and/or bar). Fillet welds
must be used and must be carried out by a qualified welder.

(i) "Electrolysis monitoring points must be provided at each end of any
electrically continuous steel reinforcement (mesh and/or bar) using ERICO
FDB-16 earthing bonds or equivalent. The electrolysis monitoring points
must be welded to the reinforcement by a qualified welder using fillet welds
with a minimum depth of 30 mm. The threaded hole in the electrolysis
monitoring point plate must be protected by a removable barrier. "
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4

4.1

Performance and Technical
Requirements — Track Base Slab

General

The track base slab must be designed on the following basis: "

(i) geometry as defined by the applicable Interface Contractor(s);

(i) support design loads as defined by the applicable Interface Contractor(s);
(iii) support non-ballasted trackform; and

(iv) concrete invert to be of varying thickness not exceeding 700mm and

interface with the trackform which has the following depth requirements:
A.  Type 3a trackform: 770mm depth (from top of rail) +20mm/-0Omm;and

B.  Type 3b trackform (10m length transition at each end): 770mm depth
(from top of rail) +20mm/-0mm. "

Macquarie must ensure the track base slab does not have any detrimental effect to
the trackform which it supports during its Design Life.

Macquarie must ensure that the frack base slab design aliows for the track
alignment design to provide adequate clearance within the Station and is consistent
with the kinematic envelope (KE) of Sydney Metro Northwest. "

The track base slab must:

(i) be designed to not prohibit a compliant trackform by the Rail Contractor;
(i) support all static and dynamic loads for the operation of the trains, both
(iii) empty and fully loaded with passengers; and "

(iv) be compatible with the available maintenance operation.

The track base slab drainage system at the station must:
(i) consist of:
A.  channels;
B. drains;
C. pipes; and
D.  connections to the tunnel groundwater system.;

(i) provide sufficient capacity to accommodate annual track wash down of
2000l/hr;

Macquarie must supply and install the following under line crossings for each track
at the station:
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(i) 70 no. 100mm ducts; and
(ii) 55 no. 150mm ducts.
(9) All under line crossings must be located within the concrete invert.

(h) All under line crossings in Back of House areas must extend at least 100mm above
platform level on the platform side and 100mm above rail level on the trackside. *

(i) All under line crossings must contain:
(i) draw wires;
(i) temporary caps to avoid blockages; and
iii) be secured to allow track base slab construction.
() Macquarie must assume that lateral restraint for the track base slab is provided by

the platform wall, and TVS lining. No shear will be taken into the track base slab
through starter bars / dowels along extent of platform. Lateral restrain shear keys
required at Back of House positions.

(k) Scabbling or Doweling of the track base slab into the existing permanent linings is
not required.

4.2 Installation Requirements

(a) Macquarie must install the track base slab to the tolerances as per section 4.1 a) iv)
of this SWTC Appendix.

(b) 60mm cover must be provided between the ULX and the drainage channel. A
reduced cover will only be accepted where it can be demonstrated that the required
cover cannot be provided.
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SCHEDULE 5
Amendments to Schedule E1 of the Base SDD
With effect from the Effective Date, Schedule E1 of the Base SDD is deleted and replaced with the

version included in this Schedule 5, with the amendments to the version included in the Base SDD
shown in mark-up.
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SCHEDULE 6
Amendments to Schedule E4 of the Base SDD
With effect from the Effective Date, Schedule E4 of the Base SDD is deleted and replaced with the

version included in this Schedule 6, with the amendments to the version included in the Base SDD
shown in mark-up.
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SCHEDULE 7
Amendments to Schedule F1 of the Base SDD
With effect from the Effective Date:
(a) the USB drive titled "USP SDD Schedule F1*" is being supplemented by the new USB drive

titled "SDD CST DoV -~ amended Schedule F1" to incorporate the Electronic Files being
amended or replaced (as applicable) pursuant to this deed; and

(b) the Electronic Files that are being replaced pursuant to this deed are set out in the table
below:

ITEM SCHEDULE DESCRIPTION OF BASE DESCRIPTION OF
SDD ELECTRONIC FILE REPLACEMENT SDD
ELECTRONIC FILE
1. | Schedule AQ2 SMCSWSMP-SMD-SMP-CO- SMCSWSMP-SMD-SMP-
PLN-000559.00.INF.00.01 CO-PLN-001309
2. | Schedule AQ2 SMCSWSMP-SMD-SMP-CO- SMCSWSMP-SMD-SMP-
PLN-000958.00.INF.00.01 CO-PLN-001308
16
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SCHEDULE 8
Amendments to Annexure D of the Base SDD

With effect from the Effective Date, Annexure D of the Base SDD is deleted and replaced with the
version included in this Schedule 8, with the amendments to the version included in the Base SDD
shown in mark-up.
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SCHEDULE 9
Updated SDD Program

This Schedule 9 is contained in the USB titled “SDD DoV - Schedule 9",

AUS\TCZ\665076896.01



SDD DoV — Schedule 9




























































































































































































































































