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1. Introduction 

Northrop Engineers are engaged by Hansen Yuncken to provide structural engineering for Catherine 

Field Public School as part of the New High Quality Classroom Package 2.  

Refer Site Plan below: 

 

 

Figure 1 - Site plan 
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2. Structural Engineering 

In this section we will outline the anticipated ground conditions, required design life and design 

parameters, proposed footing solutions and design parameters, proposed superstructure solutions 

and design parameters. 

2.1 Geotechnical Conditions 

A comprehensive investigation has been undertaken and the results are presented in JK Geotechnics 

Report reference 31912SQrpt (dated 5 November 2018). The location of boreholes are shown in 

Figure 2 below. 

 

Figure 2 - Borehole locations 

The ground conditions are summarised as follows: 

 Fill of depths of 0.2m to 1.0m 

 Residual silty clays consisting of high plasticity and of very stiff to hard strength 

 Siltstone bedrock at 2m depth with generally low to medium strength but with very low and 

high strength bands occurring throughout 

 Groundwater assumed at depths 4.3m to 5.0m 

The occurrence of plastic clay reactive soils that are prone to shrink-swell movement due to seasonal 

moisture changes requires care to be taken in design of high level footing systems. The site is 

nominally classified as Class P in accordance with the requirements of AS2870, due to the 

uncontrolled fill depths greater than 0.4m. 

The report recommends an allowable bearing pressure of 600kPa for footings found in the weathered 

siltstone and provides design parameters for pile foundations. 
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2.2 Structural Systems 

The proposed buildings range from one to three storey structures with a mixture of concrete and steel 

framed floors. The walls are typically lightweight framing and the roofs are steel framed and metal 

clad. A summary of each building is listed below: 

 Hall 

Combination of reinforced concrete raft slab and reinforced concrete slab-on-grade, steel 

framed walls and roof. 

 

 Admin / Library 

Reinforced concrete pad footings, reinforced concrete raft slab, conventionally reinforced 

suspended concrete floors, concrete lateral stability stair core walls, steel framed walls and 

roof. 

 

 Homebases / Special Education 

Steel screw pile foundations, steel framed floors, walls and roofs. The homebase and special 

education buildings will be constructed using off-site fabrication techniques. 

 

 Covered Walkways 

Reinforced concrete pad footings, reinforced concrete columns supporting reinforced concrete 

suspended slabs, steel roof. 

2.3 Design Parameters 

2.3.1 Design Life 

The design life is nominated as follows: 

 Structural elements including sub-structures  50 years 

 Floor structures      50 years 

 Roof structures (excluding secondary steel, purlins) 50 years 

 Internal structural walls     50 years 

2.3.2 Design Loads 

All buildings and structures will be designed with the loads determined from Australian Standards, 

NCC:2016 and the requirements of the EFSG. 

Design Parameters 

- Importance Level 2 to AS1170.0 

- Dead and Live load to AS1170.1 

- Wind loads to AS1170.2 

o Region A 

o Terrain Category 2.5 

- Earthquake loads to AS1170.4 

o Probability factor kp = 1.0 

o Hazard factor Z = 0.08 (Sydney) 

o Site sub-soil class Ce – shallow soil 
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2.3.3 Deflection of Structural Elements 

For the design life of the structure, the maximum deflections of structural members and their effect on 

finishes will comply with the serviceability requirements of the structure. In addition to the 

requirements of the relevant Australian Standards, the light-weight floors to the off-site fabricated 

homebase and special education buildings have been designed to ‘feel’ like in-situ concrete floors. 

This will be achieved through more stringent deflection controls and minimisation of vibration due to 

footfall.  
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3. Appendix A - Drawings 

 

Appendix A 
Drawings 
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S01.01 STRUCTURAL SPECIFICATION - SHEET 1

S01.02 STRUCTURAL SPECIFICATION - SHEET 2

S01.03 STRUCTURAL SPECIFICATION - SHEET 3

S03.00 FOUNDATION PLAN - OVERALL

S03.11 FOUNDATION PLAN - BLOCK A

S04.00 GROUND SLAB PLAN - OVERALL

S04.11 GROUND SLAB PLAN - BLOCK A

S05.00 LEVEL 1 SLAB PLAN - OVERALL

S05.11 LEVEL 1 SLAB PLAN - BLOCK A

S06.00 LEVEL 2 SLAB PLAN - OVERALL

S07.00 ROOF FRAMING PLAN - OVERALL

S07.11 ROOF FRAMING PLAN - BLOCK A
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GENERAL
G1. THESE DRAWINGS SHALL BE READ IN CONJUNCTION WITH SPECIFICATIONS AND OTHER CONSULTANT'S 

DRAWINGS.

G2. THE WEATHER PROOFING OF THE BUILDING IS THE ARCHITECT'S/BUILDER'S RESPONSIBILITY. THIS INCLUDES 
(BUT IS NOT LIMITED TO) THE SPECIFICATION AND FIXING DETAILS OF CLADDINGS, SHEETING, FLASHING, 
MEMBRANES, STEPS, SETDOWNS & RECESSES.

G3. ALL DISCREPANCIES SHALL BE REFERRED TO HANSEN YUNCKEN AND RESOLVED BEFORE PROCEEDING WITH 
THE WORK.

G4. ALL DIMENSIONS SHOWN SHALL BE VERIFIED BY THE BUILDER ON SITE. THESE STRUCTURAL DRAWINGS SHALL 
NOT BE SCALED FOR DIMENSIONS. THE RL's SHOWN ON THESE DRAWINGS ARE APPROXIMATE AND ARE FOR THE 
SOLE PURPOSE OF ASSISTING THE STRUCTURAL DOCUMENTATION. THEY ARE NOT TO BE USED FOR 
CONSTRUCTION PURPOSES. REFER TO ARCHITECTURAL DRAWINGS FOR CONFIRMATION OF ALL RL's, ALL LEVELS 
ARE IN METRES (m) AND DIMENSIONS ARE IN MILLIMETRES (mm)

G5. ALL WORKMANSHIP, TESTING, MATERIALS AND SUPERVISION ARE TO BE IN ACCORDANCE WITH THESE 
SPECIFICATIONS, THE WORK HEALTH AND SAFETY ACT 2011.  ENFORCED BY THE WORKCOVER AUTHORITY AND 
CURRENT RELEVANT AUSTRALIAN STANDARDS.

G6. PROPRIETARY ITEMS SPECIFIED SHALL BE INSTALLED IN ACCORDANCE WITH THE MANUFACTURER'S WRITTEN 
RECOMMENDATIONS. DO NOT VARY SPECIFIED PROPRIETARY PRODUCTS WITHOUT WRITTEN APPROVAL FROM THE 
ENGINEER.

G7. THESE DRAWINGS AND ISSUED WRITTEN INSTRUCTIONS DURING THE COURSE OF THE CONTRACT DEPICT THE 
COMPLETE STRUCTURE. THEY DO NOT DESCRIBE A WORK METHOD. THE ARRANGEMENT, DESIGN AND INSTALLATION 
OF TEMPORARY WORKS REMAINS THE RESPONSIBILITY OF THE CONTRACTOR.

G8. THE DETERMINATION OF A SAFE WORK METHOD REMAINS THE RESPONSIBILITY OF THE CONTRACTOR. ANY 
ELEMENT WHICH POSES AN UNACCEPTABLE LEVEL OF SAFETY RISK TO CONSTRUCT SHALL BE  REFERRED TO THE 
STRUCTURAL ENGINEER. TEMPORARY BRACING AND SUPPORT OF STRUCTURE IS THE RESPONSIBILITY OF THE 
CONTRACTOR AND SHALL BE MAINTAINED DURING ALL STAGES OF CONSTRUCTION.

G9. NOTES ON ANY DRAWING APPLY TO ALL DRAWINGS IN THE SET UNLESS NOTED OTHERWISE

G10. ALL ARCHITECTURAL FITMENTS SUCH AS GLAZING, PARTITIONS, CEILINGS ETC. SHOULD ALLOW FOR THE SHORT 
AND LONG TERM MOVEMENT OF STRUCTURAL ELEMENTS. FOR BEAMS AND SLABS SPANNING LESS THAN 8m AN 
ALLOWANCE OF AT LEAST 20mm SHOULD BE MADE (CONSULT ENGINEER WHERE SPANS EXCEED 8m).

G11. THE BUILDER SHALL PROVIDE CERTIFICATION ON ANY DESIGN AND CONSTRUCT COMPONENT BY A CHARTERED 
PROFESSIONAL ENGINEER (NER).

G12. THE CONTRACTOR SHALL BE RESPONSIBLE FOR THE LOCATION OF ALL SERVICES IN THE VICINITY OF THE WORKS. 
ANY SERVICES SHOWN ARE PROVIDED FOR INFORMATION ONLY. THE CONTRACTOR SHALL CONFIRM THE LOCATION 
OF ALL SERVICES PRIOR TO COMMENCING AND SHALL BE RESPONSIBLE FOR THE REPAIR OF ANY DAMAGE CAUSED 
TO SERVICES, AS WELL AS ANY LOSS INCURRED AS A RESULT OF THE DAMAGE TO ANY SERVICE.

G13. THE STRUCTURAL COMPONENTS DETAILED ON THESE STRUCTURAL DRAWINGS ARE JOB SPECIFIC AND HAVE BEEN 
DESIGNED IN ACCORDANCE WITH THE RELEVANT AUSTRALIAN STANDARDS AND BUILDING CODE OF AUSTRALIA 
FOR THE FOLLOWING FIRE RATINGS, WIND LOADS, FLOOR USAGE AND EARTHQUAKE LOADS.

FIRE RATING LEVELS:

NOTE: THERE ARE FIRE ENGINEERED PERFORMANCE SOLUTIONS ADOPTED ON THIS PROJECT. 
REFER TO MCDFIRE FIRE ENGINEERING REPORT.

WIND LOADS:

- IMPORTANCE LEVEL = 2

- REGION = A1

- ANNUAL PROBABILITY OF EXCEDENCE = 1/500

- REGIONAL WIND SPEED V = 45 m/s

- TERRAIN CATEGORY = 2.5

- TERRAIN MULTIPLIER Mz,cat = 0.94

- WIND DIRECTION MULTIPLIER Md = 1.0

- SHIELDING MULTIPLIER Ms = 1.0

- TOPOGRAPHIC MULTIPLIER Mt = 1.0

- SITE WIND SPEED = 42.3 m/s

FLOOR LIVE LOADS:

- GENERAL / CLASSROOMS / ADMIN = 3.0 kPa 

- SCHOOL HALL = 4.0 kPa

- LIBRARY = 4.0 kPa

- STAIRS = 4.0 kPa

- ELEVATED WALKWAYS = 4.0 kPa

ROOF LIVE LOADS:

REFER TO LOADING PLANS

EARTHQUAKE LOADS:

- IMPORTANCE LEVEL = 2

- ANNUAL PROBABILITY OF EXCEDENCE (P) = 1:500

- PROBABILITY  FACTOR (kp) = 1.0

- HAZARD FACTOR (Z) = 0.08

- SITE SUB-SOIL CLASS = Ce - SHALLOW SOIL
- EARTHQUAKE DESIGN CATEGORY (EDC) = II

- DESIGN REQUIRED = STATIC ANALYSIS
BUSHFIRES : = DESIGN STRUCTURE TO COMPLY WITH THE REQUIREMENTS 

    OF AS3959-2009.
G20. ANY PRODUCTS SPECIFIED OR USED ARE TO BE VERIFIED BY THE CONTRACTOR AS BEING SAFE AND 

APPROPRIATE FOR USE. NORTHROP CONSULTING ENGINEERS DO NOT TAKE ANY RESPONSIBILTY FOR THE 
USE OF UNSAFE PRODUCTS.

CONSTRUCTION PHASE SERVICES (WITNESS POINTS)
WP1. OBTAIN NORTHROP CONSULTING ENGINEERS WRITTEN INSTRUCTION AT THE FOLLOWING HOLD POINTS:

- PREPARATION OF FOUNDING MATERIAL, INCLUDING PIER BORE HOLES.

- REINFORCEMENT PRIOR TO PLACEMENT OF CONCRETE or COREFILLING OF BLOCKWORK.

- STEEL AND TIMBER FRAME INSPECTION PRIOR TO SHEETING.

WP2. PROVIDE MINIMUM 48 HOURS NOTICE FOR ANY REQUIRED INSPECTIONS.

TEMPORARY WORKS
TW1. THESE DRAWINGS DEPICT THE "PERMANENT" STRUCTURE, TEMPORARY WORKS REMAIN THE RESPONSIBILITY 

OF THE CONTRACTOR.
TW2. BUILDER MUST ENGAGE (NER) QUALIFIED STRUCTURAL ENGINEER FOR THE DESIGN OF ALL TEMPORARY 

WORKS NECESSARY TO SAFELY ERECT THIS STRUCTURE. AS A MINIMUM THE FOLLOWING WORKS REQUIRE 
ATTENTION;
- FORMWORK / TEMPORARY PROPPING / NEEDLE BEAMS / SCAFFOLDING / UNDERPINNING

TW3. BUILDER SHALL CONTACT NORTHROP CONSULTING ENGINEERS IF THEY CONSIDER ANY PART OF THIS 
STRUCTURE IS UNSAFE TO ERECT

TRENCH BACKFILL AND UNDERGROUND SERVICES
TB1. ALLOW FOR EXCAVATION IN ALL MATERIALS AS FOUND ON SITE AND AS DETAILED IN GEOTECHNICAL 

REPORT U.N.O.

TB2. PRIOR TO COMMENCING EXCAVATION VERIFY LEVELS OF ALL EXISTING SERVICES. IF ANY DISCREPANCIES 
CHECK WITH THE RELEVANT ENGINEER.

TB3. BACKFILL ALL TRENCHES UNDER SLABS, PATHS AND ROADS BELOW SUB-BASE LEVEL WITH ORIGINAL 
GROUND OR COMPACTED IMPORTED FILL.

TB4. IMPORTED FILL PROPERTIES :
- PASSING 50mm SIEVE - 100%
- PASSING 75micron SIEVE - LESS THAN 25%

- PLASTICITY INDEX - LESS THAN 15% BUT MORE THAN 2%

TB5. COMPACT FILL TO 95% MAXIMUM MODIFIED DRY DENSITY EXCEPT LANDSCAPED AREAS WHICH SHALL BE 
85% MAXIMUM MODIFIED DRY DENSITY. COMPACT IN LAYERS OF 200 mm MAXIMUM LOOSE THICKNESS.

TB6. ALLOW FOR 1 SUCCESSFUL COMPACTION TEST PER 20 METRES LENGTH OF TRENCH IN THE MIDDLE LAYER.

EARTHWORKS UNDER GROUND SLAB
E1. REMOVE ALL TOPSOIL, ORGANIC MATERIAL AND FILL BENEATH BUILDING PLATFORM. ALSO EXCAVATE TO THIS DEPTH 

FOR A DISTANCE OF D + 0.5m AROUND THE PERIMETER OF THE BUILDING, WHERE D IS THE DEPTH OF EXCAVATION.

E2. SOIL AND BUILDING MATERIAL REMOVED OFF SITE MUST BE DONE SO IN ACCORDANCE WITH THE NSW EPA GUIDELINES.

E3. IMPORTED FILL PROPERTIES :
- PASSING 50mm SIEVE - 100%
- PASSING 75micron SIEVE - LESS THAN 25%
- PLASTICITY INDEX - LESS THAN 15% BUT MORE THAN 2%

E4. ONLY IMPORTED MATERIAL CLASSIFIED AS "INERT" UNDER NSW EPA GUIDELINES TO BE USED.
E5. FILL WITHIN BUILDING PLATFORMS SHOULD BE PLACED AND COMPACTED AS FOLLOWS:

- IN LAYERS OF 200 MAXIMUM LOOSE THICKNESS.
- TO A DRY DENSITY RATIO OF: 95% STANDARD DRY DENSITY FOR RESIDENTIAL BUILDINGS

98% STANDARD DRY DENSITY FOR COMMERCIAL BUILDINGS
- WITH A MOISTURE CONTENT BETWEEN 1% DRY & 2% WET OF OMC.

- THE FINAL SURFACE COVERED WITH EITHER A TEMPORARY LOOSE SOIL LAYER OR A GRANULAR SUB-BASE 
LAYER TO PREVENT DRYING OUT PRIOR TO SLABCONSTRUCTION.
- EARTHWORKS TO BE CARRIED OUT WITH GEOTECHNICAL INSPECTION AT LEVEL 1 RESPONSIBILITY (AS 
DEFINED IN SECTION 8 OF AS3798-2007) DUE TO THE TIGHT LIMITS RECOMMENDED ABOVE.

E6. IF SUBGRADE OR FILL IS TOO WET TO ACHIEVE COMPACTION, SCARIFY AND WORK MATERIAL UNTIL IT HAS DRIED.
E7. ALLOW FOR AT LEAST 2 SUCCESSFUL COMPACTION TESTS PER LAYER. ALLOW FOR ONE ADDITIONAL TESTING TO 

BE UNDERTAKEN BY A NATA REGISTERED LABORATORY.
E8. NORTHROP CONSULTING ENGINEERS SUPPORT THE USE OF CONTAMINANT FREE, RECYCLED CONCRETE OR BRICK IN 

LIEU OF CRUSHED ROCK IN APPROPRIATE CIRCUMSTANCES.

10
0

M
IN

FOUNDATIONS
F1. ASSUMED ALLOWABLE BEARING CAPACITY:

- PAD FOOTINGS = [...] kPa
- STRIP FOOTINGS = [...] kPa
- SLABS ON GROUND = [...] kPa
- BORED PIERS = [...] kPa END BEARING

[...] kPa SKIN FRICTION
F2. A GEOTECHNICAL REPORT HAS BEEN CARRIED OUT, REFER TO REPORT No. JK GEOTECHNICS REPORT 

REF: 31911SCrpt.  THIS REPORT IS FOR INFORMATION ONLY, IT IS NOT A COMPLETE DESCRIPTION OF 
CONDITIONS AT OR BELOW GROUND LEVEL.

F3. THE SLAB AND FOOTINGS HAVE BEEN DESIGNED IN ACCORDANCE WITH AS2870-2011 FOR CLASS H1 SITE. A 
SUITABLY QUALIFIED GEOTECHNICAL ENGINEER TO BE CONTACTED DURING EXCAVATION/EARTHWORKS TO CONFIRM 
THE SITE CLASSIFICATION.

F4. THE CONTRACTOR SHALL ALLOW TO ENGAGE A QUALIFIED (NER) GEOTECHNICAL ENGINEER TO APPROVE THE 
FOUNDATION MATERIAL. OBTAIN GEOTECHNICAL ENGINEERS APPROVAL AND SUBMIT CERTIFICATE IN WRITING TO 
NORTHROP CONSULTING ENGINEERS PRIOR TO CONCRETING FOUNDATIONS.

F5. ENSURE STABILITY OF ADJACENT BUILDINGS AND PATHS IS MAINTAINED DURING ALL STAGES OF 
CONSTRUCTION.

F6. DO NOT ALLOW EXCAVATED MATERIAL TO BE STOCKPILED WITHIN 1500mm OF FOOTING TRENCHES OR PITS. 
NO EARTH OR DETRITUS IS TO FALL INTO THE FOOTING TRENCHES BEFORE OR DURING CONCRETE PLACEMENT.

F7. THE UNDERSIDE OF FOUNDATIONS SHALL CONFORM TO THE FOLLOWING REGARDLESS OF NOMINATED LEVELS:

F8. FOOTINGS SHALL BE CENTRALLY LOCATED UNDER WALLS AND COLUMNS UNLESS NOTED OTHERWISE ON THE 
STRUCTURAL DRAWINGS.

F9. FOOTINGS SHALL BE EXCAVATED TO THE DETAILED DEPTH AND WIDTH. FOOTINGS SHALL BE INSPECTED AND 
FILLED WITH CONCRETE AS SOON AS POSSIBLE TO AVOID EITHER SOFTENING OF THE FOUNDATION MATERIAL OR 
DRYING OUT BY EXPOSURE.

F10. THE BASE OF ALL PIER HOLES SHALL BE FREE OF WATER AND CLEANED OF LOOSE MATERIAL OR DEBRIS 
PRIOR TO PLACEMENT OF CONCRETE. ALLOW TO PROVIDE TEMPORARY LINERS AS DEEMED NECESSARY.

FOOTING
ZONE OF INFLUENCE LINE
TO BE DETERMINED BY
ENGINEER (ASSUME 45°
FOR TENDER PURPOSES)

FOOTING

BASE OF TRENCH OR TOP OF
10MPa CONCRETE BACKFILL TO TRENCH

WHERE PIPE CROSSES A 
FOOTING, FILL TO UNDERSIDE 
OF FOOTING WITH MASS 
CONCRETE. WRAP PIPE WITH A 
40mm THICK LAYER OF 
ABLEFLEX OR SIMILAR 
COMPRESSIBLE MATERIAL

FOOTING

WHERE ADDITIONAL EXCAVATION IS 
REQUIRED DUE TO UNSATISFACTORY 
FOUNDATION MATERIAL, POUR 10MPa MASS 
CONCRETE TO UNDERSIDE OF FOOTING.

UNSATISFACTORY
FOUNDATION MATERIAL

SUITABLE FOUNDATION
MATERIAL

MASS CONCRETE

50mm OVERLAP OF END WIRE 1

SLAB ON GROUND
SG1. UNLESS NOTED OTHERWISE SLABS TO BE 100mm THICK WITH SL82 FABRIC THROUGHOUT TOP. CAST SLABS ON 

0.2mm POLYTHENE MEMBRANE LAID OVER A NOMINAL SAND LEVELING LAYER ON FIRM CUT ORIGINAL GROUND OR 
COMPACTED FILL AS SPECIFIED.

SG2.

SG3. PROVIDE 3-N12 TRIMMER BARS 2000mm LONG TIED TO UNDERSIDE OF FABRIC AT ALL RE-ENTRANT CORNERS. 

SG4. ALL CONCRETE IS TO BE PLACED USING A VIBRATOR. CURING METHODOLOGY TO BE APPROVED IN WRITING BY 
THE STRUCTURAL ENGINEER PRIOR TO CONCRETE BEING PLACED.

MESH LAPS:
THE TWO OUTERMOST TRANSVERSE WIRES OF ONE SHEET OF MESH MUST OVERLAP THE TWO OUTERMOST 
TRANSVERSE WIRES OF SHEET BEING LAPPED, AS SHOWN BELOW.

FORMWORK
FW1. THE DESIGN, CERTIFICATION, CONSTRUCTION, INSPECTION AND PERFORMANCE OF THE FORMWORK AND 

FALSE WORK SHALL BE THE RESPONSIBILITY OF THE FORMWORK SUB-CONTRACTOR, EXCEPT TO THE 
EXTENT THAT FORMWORK DESIGN IS SHOWN ON THE STRUCTURAL DRAWINGS.

FW2. FORMWORK SHALL BE CERTIFIED BY A STRUCTURAL ENGINEER EXPERIENCED IN FORMWORK DESIGN IN 
ACCORDANCE WITH WORKCOVER REGULATIONS AND THE WORKCOVER CODE OF PRACTICE.

FW3. FORMWORK SHALL BE DESIGNED IN ACCORDANCE WITH AS3610-1995. THE DESIGN SHALL ACCOMMODATE 
MOVEMENTS AND LOAD RE-DISTRIBUTION DUE TO ANY POST TENSIONING.

FW4 PROVIDE RESTRAINT OR SUPPORT TO ENSURE STABILITY OF FORMWORK THAT IS INDEPENDENT OF THE 
PERMANENT STRUCTURE. APPROVAL FROM NORTHROP CONSULTING ENGINEERS IS REQUIRED IF FORMWORK 
SUPPORT IS REQUIRED FROM THE PERMANENT STRUCTURE.

FW5. FOUNDATIONS SUPPORTING THE FORMWORK SHALL BE DETERMINED BY THE FORMWORK SUB-
CONTRACTOR FROM THE CONDITIONS EXISTING ON SITE AT THE TIME OF CONSTRUCTION. REFER TO THE 
GEOTECHNICAL REPORT FOR THE SITE.

FW6. FORMWORK CONSTRUCTION DIMENSIONAL TOLERANCES AND STRIPPING TIMES SHALL COMPLY WITH 
AS3610-1995 AND AS3600-2009 UNLESS OTHERWISE APPROVED BY NORTHROP CONSULTING ENGINEERS.

FW7. DURING CONSTRUCTION, SUPPORT PROPPING WILL BE REQUIRED WHERE LOADS FROM STACKED 
MATERIALS, FORMWORK AND OTHER SUPPORTED SLABS INDUCE LOADS IN A SLAB OR BEAM WHICH 
EXCEED THE DESIGN CAPACITY FOR STRENGTH OR SERVICEABILITY LIMIT STATES AT THAT AGE. ONCE 
THE NOMINATED 28 DAY STRENGTH HAS BEEN ATTAINED, THESE LOADS SHALL NOT EXCEED THE DESIGN 
SUPERIMPOSED LOADS SET OUT IN THESE GENERAL NOTES AT ITEM G13.

FW8. IT IS TO BE ANTICIPATED IN MULTI-STOREY CONSTRUCTION THAT BACK-PROPPING MAY BE REQUIRED TO 
EXTEND A NUMBER OF LEVELS BELOW THE FLOOR BEING CAST. PROP REMOVAL IS TO BE PROGRAMMED 
TO AVOID DISTRESS TO PREVIOUSLY CAST FLOORS. RE-SHORING OR BACKPROPPING PROPOSALS SHALL 
BE SUBJECT TO THE APPROVAL OF NORTHROP CONSULTING ENGINEER`S.

FW9. FORMED CONCRETE SURFACES SHALL HAVE FORMWORK CLASS AND SURFACE FINISHES IN ACCORDANCE 
WITH AS3610-1995, AS SPECIFIED BY THE PROJECT ARCHITECT, AND THE CONCRETE SECTION OF 
NORTHROP CONSULTING ENGINEERS STRUCTURAL NOTES.

FW10. DO NOT PLACE PERMANENT LOADS ON THE CONCRETE STRUCTURE UNTIL AFTER FORMWORK AND 
PROPPING IS REMOVED.

FW11. REFER TO PROJECT ARCHITECT'S DRAWINGS FOR TEST PANEL REQUIREMENTS. REINFORCEMENT FOR TEST 
PANELS SHALL BE SIMILAR TO THAT IN THE PERMANENT STRUCTURE REPRESENTED BY THE TEST PANEL.

FW12. BEFORE PLACING REINFORCEMENT IN THE FORMWORK, APPLY A RELEASE AGENT TO THE FACE OF THE 
FORMWORK IN ACCORDANCE WITH MANUFACTURER'S RECOMMENDATIONS.

FW13. DO NOT APPLY A RELEASE AGENT TO THE FACE OF CONCRETE WHERE CONCRETE SURFACE FINISH OR 
APPLIED COVERINGS ARE INCOMPATIBLE WITH RELEASE AGENT.

FW14. CHAMFER RE-ENTRANT ANGLES AND FILLET ALL CORNERS BY 25mm U.N.O. PROVIDE DRIP GROOVES TO 
UNDERSIDE OF ALL EXPOSED EDGES.

FW15. BEFORE PLACING CONCRETE, REMOVE ALL WATER, DUST AND DEBRIS FROM THE FORMWORK.

FW16. FILL ALL HOLES LEFT BY FORMWORK TIE BOLTS WITH MORTAR MATCHING THE COLOUR OF THE FINISHED 
SURFACE.

CONCRETE MATERIALS
CM1. CARRY OUT ALL CONCRETE WORK IN ACCORDANCE WITH AS3600-2009 AND NATSPEC CONCRETE STANDARDS.

CM2. PORTLAND CEMENT :

• STANDARD - TO AS3972-1997
CM3. BLENDED CEMENTS :

• STANDARD - TO AS3972-1997

• REQUIREMENT - USE ONLY WHEN SPECIFIED.

CM4. FLY ASH :

• STANDARD - TO AS3582.1-1998 "FINE GRADE" ONLY.

• REQUIREMENT

CM5. SILICA FUME :

• STANDARD - TO AS3972-1997

• REQUIREMENT

CM6. AGGREGATE :

• STANDARD - TO AS2758.1-1998
• FINE AGGREGATE - DENSE, NATURALLY OCCURRING SAND OR ROCK, CRUSHED OR UNCRUSHED, 

AND  EITHER SINGLE SOURCED OR BLENDED, CONFORMING TO GRADING 
REQUIREMENTS OF 'TABLE 3', UNCRUSHED FINE AGGREGATE OFAS2758.1-1998

• COARSE AGGREGATE

• PARTICLE DENSITY - TO AS2758.1-1998 CLAUSE 8.1, MINIMUM 2100 kg/m³
• BULK DENSITY - TO AS2758.1-1998 CLAUSE 8.3, MINIMUM 2100 kg/m³
• WATER ABSORPTION - TO AS2758.1-1998 CLAUSE 8.3, MAXIMUM 2.5%
• DURABILITY - TO AS2758.1-1998 CLAUSE 10 CONCRETE EXPOSURE CLASSIFICATION-

  "SEVERE".

• ALKALI REACTIVITY

• PARTICLE SHAPE

CM7. WATER :

- SPECIAL CLASS CONCRETE - FROM A TOWN POTABLE WATER SUPPLY.

- NORMAL CLASS CONCRETE - RECYCLED WATER ACCEPTED.

CM8. CHEMICAL ADMIXTURES :
- TO AS 1478. USE IN ACCORDANCE WITH AS 1478 AND MANUFACTURER'S DIRECTIONS. ADMIXTURES 

CONTAINING CHLORIDES OR NITRATES PROHIBITED.

CONCRETE TESTING 
CT1. REQUIREMENT :

- PRODUCTION ASSESSMENT - TESTING CARRIED OUT BY THE BATCHING PLANT.
- PROJECT ASSESSMENT - TESTING OF SAMPLES TAKEN ON SITE AT DISCHARGE POINT.

CT2. PROVIDE EVIDENCE OF PRODUCTION ASSESSMENT TO AS1379-2007 PRIOR TO POURING.

CT3. CONCRETE SHRINKAGE AND CONCRETE FOR SLABS (UP TO 110mm THICK) ON GROUND, TO BE VERIFIED BY 
PRODUCTION ASSESSMENT.

CT4. CARRY OUT PROJECT ASSESSMENT FOR REMAINDER OF CONCRETE AS FOLLOWS :

- SUPPLY OF CONCRETE SHALL BE FROM A CONCRETE  BATCHING PLANT THAT CARRIES OUT PRODUCTION 
ASSESSMENT FOR THE GRADES OF CONCRETE SPECIFIED FOR THIS PROJECT.

- CONCRETE SHALL BE SUPPLIED AND TESTED IN ACCORDANCE WITH AS1379-2007 AND AS1012.
- THE ORGANISATION(S) RESPONSIBLE FOR SAMPLING AND TESTING OF CONCRETE TO HAVE RELEVANT 'NATA' 
LABORATORY REGISTRATION, BE INDEPENDENT, AND USE TRAINED, COMPETENT PERSONNEL FOR THE TAKING 
OF SAMPLES AND SPECIMENS AND THE PREPARATION OF MATERIALS AND WORK FOR TESTING.
- SLUMP AT TIME OF POURING TO BE WITHIN THE PERMISSIBLE TOLERANCE IN AS1379-2007 FOR NOMINAL 
SLUMP SPECIFIED.

- AT LEAST 1 SAMPLE FOR EVERY 50m³ SHALL BE TAKEN AT THE SITE, BUT NOT LESS THAN 3 SAMPLES 
SHALL BE TAKEN PER POUR. FIRST AND LAST BATCH PER DAY TO BE SAMPLED, THE OTHER TAKEN 
PROGRESSIVELY DURING THE POUR, RECORDING LOCATION IN POUR WHERE SAMPLE WAS TAKEN.

- IT IS PERMISSIBLE TO REDUCE THE NUMBER OF SAMPLES TO 2 FOR POURS OF LESS THAN 30m³, AND 1 FOR 
POURS OF LESS THAN 10m³, SAMPLE CONSISTS OF AT LEAST 3 CYLINDERS. ONE CYLINDER SHALL BE TESTED 
AT 7 DAYS. TWO CYLINDERS SHALL BE TESTED AT 28 DAYS. 7 & 28 DAY TEST RESULTS TO BE SENT 
IMMEDIATELY TO NORTHROP CONSULTING ENGINEERS.

- IF MORE THAN ONE STRENGTH GRADE IS BEING USED IN A POUR, EACH STRENGTH GRADE SHALL BE 
CONSIDERED A SEPARATE POUR FOR THE PURPOSES OF TESTING.

- ONLY WHEN SPECIFIED. ALTERNATIVE MIX DESIGN WITH FLY ASH WILL BE 
  CONSIDERED, PROVIDED THE CEMENTITIOUS MATERIAL MEETS THE 
  PERFORMANCE REQUIREMENT OF THE CEMENT TYPE SPECIFIED.

- ONLY WHEN SPECIFIED. ALTERNATIVE MIX DESIGN WITH SILICA FUME WILL BE 
  CONSIDERED, PROVIDED THE CEMENTITIOUS MATERIAL MEETS THE 
  PERFORMANCE REQUIREMENT OF THE CEMENT TYPE SPECIFIED.

- CLEAN, HARD, DURABLE PARTICLES OF DENSE, NATURALLY OCCURRING 
  GRAVEL OR ROCK, CRUSHED OR UNCRUSHED, AND EITHER SINGLE SOURCED OR 
  BLENDED, CONFORMING TO GRADING REQUIREMENTS OF 'TABLE 1', 20mm 
  GRADED AGGREGATE OF AS2758.1-1998.

- TEST FOR ALKALI REACTIVE MATERIALS TO AS2758.1 CLAUSE 14.3. 
  SEPARATE TESTING REQUIRED ON EACH SINGLE SOURCED AGGREGATE.

- TO AS2758.1 CLAUSE 9.3 AND THE PROPORTION OF MISSHAPEN PARTICLES 
  USING A 2:1. RATIO IS NOT TO EXCEED 35% WHEN DETERMINED IN 
  ACCORDANCE WITH AS 1141.14-2007.
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ELEMENT
CONCRETE 

STRENGTH f'c 
(MPa)

MAXIMUM
56 DAY DRY
SHRINKAGE

COVER (mm)

SYMBOL BAR TYPE
STRENGTH
GRADE
(MPa)

DUCTILITY
CLASS

TO COMPLY WITH
AUSTRALIAN
STANDARD

COVER TO REINFORCEMENT

REINFORCEMENT NOTATION

CONCRETE
C1. CARRY OUT ALL CONCRETE WORK IN ACCORDANCE WITH AS3600-2009 AND NATSPEC CONCRETE STANDARDS.

C2. CONCRETE PROPERTIES AND COVER TO REINFORCING :

MAXIMUM AGGREGATE SIZE = 20mm U.N.O.

SLUMP DURING PLACING = 80mm ±10mm

EXPOSURE CLASSIFICATION = A1 (INTERNAL CONCRETE ELEMENTS)

= B2 (EXTERNAL CONCRETE ELEMENTS)

NO ADMIXTURES SHALL BE USED IN THE CONCRETE MIX UNLESS APPROVED BY NORTHROP CONSULTING 
ENGINEERS IN WRITING.

C3. CONCRETE PROPERTIES FOR SLABS AND BEAMS SHALL BE VARIED FROM NORMAL CLASS AS FOLLOWS:

- MINIMUM CEMENT CONTENT 250kg/m³

- MAXIMUM 56 DAY SHRINKAGE STRAIN = AS NOMINATED ABOVE

- PRIOR TO COMMENCEMENT CONCRETE SUPPLIER TO PROVIDE DRYING SHRINKAGE TEST RESULTS 
FROM PRODUCTION ASSESSMENT AS EVIDENCE THAT SPECIFIED DRYING SHRINKAGE LIMITS CAN 
BE ACHIEVED USING NORMAL MIX DESIGN.

C4. SUBMIT FOR APPROVAL THE FOLLOWING TO THE ENGINEER :

- CURING PROCEDURE (PVA MEMBRANES NOT PERMITTED)

- STRIPPING AND BACK PROPPING PROCEDURE

- DETAILS AND LOCATION OF CONDUITS AND PENETRATIONS

- CONSTRUCTION JOINT LOCATIONS

C5. FOR TENDER PURPOSES ASSUME MINIMUM STRIPPING TIMES AND EXTENT OF BACK PROPPING AS PER 
AS3610-1995 SECTION 5.0 AND AS PER GENERAL NOTES FOR FORMWORK AND PROPPING.

C6. FORMWORK FINISH CLASSIFICATION TO AS3610.1-2010 :

ELEMENT CLASS

INGROUND FOOTINGS 5

- RETAINING WALLS 5 EARTH FACE

- RETAINING WALLS 2 EXPOSED FACE

- COLUMNS 2

- LIFT WALLS 2

- BEAMS & SLABS 2

- STAIRS 2

- GRANO TREATED SURFACES 2

C7. SURFACE FINISHES :

- COLUMNS & WALLS OFF FORM

- FLOOR SLABS (U.N.O.) MACHINE FLOAT

- SLABS TO BE TILED WOOD FLOAT

- STAIRS STEEL TROWEL

C8. COMPACT ALL CONCRETE, INCLUDING FOOTINGS AND SLABS USING MECHANICAL VIBRATORS.
C9. PLACE CONCRETE CONTINUOUSLY BETWEEN CONSTRUCTION JOINTS SHOWN ON PLAN. DO NOT BREAK OR 

INTERRUPT SUCCESSIVE POURS SUCH THAT COLD JOINTS OCCUR. ANY REVISIONS OR ADDITIONS TO 
CONSTRUCTION JOINTS SHOWN ON PLAN REQUIRE APPROVAL FROM THE NORTHROP CONSULTING 
ENGINEERS.

C10. CONCRETE PROFILES :

- BEAM DEPTHS ARE WRITTEN FIRST AND INCLUDE THE SLAB THICKNESS.

- SIZES OF CONCRETE ELEMENTS DO NOT INCLUDE THICKNESS OF APPLIED FINISHES.

- NO HOLES, CHASES OR EMBEDMENT OF PIPES OTHER THAN SHOWN IN THE STRUCTURAL 
DRAWINGS SHALL BE MADE IN CONCRETE MEMBERS WITHOUT THE PRIOR WRITTEN APPROVAL OF 
NORTHROP CONSULTING ENGINEERS.

- PROVIDE DRIP GROOVES AT ALL EXPOSED EDGES. CHAMFERS, DRIP GROOVES, REGLETS ETC TO 
ARCHITECT'SDETAILS.

C11. ALL PENETRATIONS TO HAVE 2/N16 TRIMMER BARS TOP AND BOTTOM TO EACH FACE. U.N.O. EXTEND 
TRIMMERS 600 BEYOND PENETRATION.

C12. SETDOWNS OR FALLS IN FLOOR SURFACES ARE NOT PERMITTED UNLESS SHOWN ON DRAWINGS. MAINTAIN 
MINIMUM SLAB THICKNESS SHOWN ON PLAN WHERE FALLS OCCUR.

C13. REINFORCEMENT QUALITY AND NOTATION :

ALL REINFORCING BARS SHALL BE GRADE D500N TO AS/NZS 4671-2001 AND ALL MESH SHALL BE GRADE 
500L TO AS/NZS 4671-2001. UNLESS NOTED OTHERWISE CLASS L REINFORCEMENT SHALL NOT BE USED.

REINFORCEMENT LABELS :

C14. REINFORCEMENT IS REPRESENTED DIAGRAMMATICALLY, AND NOT NECESSARILY IN TRUE PROJECTION. BARS 
SHOWN ARE INDICATIVE ONLY AND LENGTHS MAY VARY. BEAM ELEVATIONS TAKE PRECEDENCE OVER 
SECTIONS. SLAB PLANS TAKE PRECEDENCE OVER SECTIONS. REFER TO SECTIONS FOR EXTRA BARS THAT 
MAY BE REQUIRED.

C15. USE ONLY PLASTIC OR CONCRETE CHAIRS AT EXTERNAL SURFACES.

C16. SITE BENDING OF REINFORCEMENT BARS SHALL BE DONE WITHOUT HEATING USING A RE-BENDING TOOL. 
THE BARS SHALL BE RE-BENT AGAINST A FLAT SURFACE OR A PIN WITH A DIAMETER NOT LESS THAN 
THE MINIMUM PIN SIZE PRESCRIBED IN AS3600-2009

C17. SPLICES IN REINFORCEMENT SHALL BE MADE ONLY IN POSITIONS SHOWN ON THE STRUCTURAL DRAWINGS 
OR IN POSITIONS OTHERWISE APPROVED IN WRITING BY NORTHROP CONSULTING ENGINEERS. LAPS SHALL 
NOT BE LESS THAN THE DEVELOPMENT LENGTH FOR EACH BAR AND IN ACCORDANCE WITH AS3600-2009 
SECTION 13.

C18. LAPS IN MESH SHALL BE IN ACCORDANCE WITH AS3600-2009 SECTION 13.

C19. WELDING OF REINFORCEMENT SHALL NOT BE PERMITTED UNLESS SHOWN ON THE STRUCTURAL DRAWINGS 
OR APPROVED BY NORTHROP CONSULTING ENGINEERS.

C20. AT EXTERNALLY EXPOSED SURFACES NO METALLIC ITEMS INCLUDING FORM BOLTS, FORM SPACERS, 
METALLIC BAR CHAIRS AND TIE-WIRE ARE TO BE PLACED IN THE COVER ZONE.

C21. ALL REINFORCEMENT, ANCHOR BOLTS AND OTHER CONCRETE INSERTS SHALL BE WELL SECURED IN 
POSITION AND INSPECTED BY NORTHROP CONSULTING ENGINEERS PRIOR TO PLACING CONCRETE.

C22. HOLD DOWN BOLTS SHALL BE HOT DIPPED GALVANISED.

C23. U.N.O., ALL MASONRY ANCHORS INTO CONCRETE SHALL BE RAMSET TRUBOLTS (LONGEST VERSION) OR 
APPROVED EQUIVALENT. BOLTS SHALL BE GALVANISED WHERE THEY ARE ADJOINING NON FERROUS OR 
PREPAINTED MEMBERS. PROVIDE STAINLESS STEEL BOLTS FOR ALL EXTERNAL CONDITIONS, OR WHERE 
EXPOSED TO THE WEATHER.

C24. ALL CONCRETE MIXES SHALL BE DESIGNED BY A RECOGNISED TESTING LAB AND SUBMITTED FOR REVIEW 
BY NORTHROP CONSULTING ENGINEERS.

C25. ALL COMPRESSIVE STRENGTH TEST REPORTS SHALL BE SUBMITTED TO NORTHROP CONSULTING ENGINEERS 
FOR REVIEW.

C26. PROJECT CONTROL TESTING SHALL BE CARRIED OUT ON ALL CONCRETE IN ACCORDANCE WITH 
AS1379-2007. TEST CYLINDERS ARE TO BE KEPT ON SITE.

C27. CURING OF ALL CONCRETE IS TO BE ACHIEVED BY KEEPING SURFACES CONTINUOUSLY WET FOR A PERIOD 
OF 7 DAYS, UNLESS SPECIFIED OTHERWISE. APPROVED SPRAY ON CURING COMPOUNDS THAT COMPLY 
WITH AS3799-1998 MAY BE USED WHERE FLOOR FINISHES WILL NOT BE AFFECTED. POLYTHENE SHEETING 
OR WET HESSIAN MAY BE USED TO RETAIN CONCRETE MOISTURE WHERE PROTECTED FROM WIND AND 
TRAFFIC. CURING IS TO COMMENCE IMMEDIATELY AFTER CONCRETE PLACEMENT.

C28. FOR ELAPSED TIME BETWEEN THE WETTING OF THE MIX AND THE DISCHARGE OF THE MIX, REFER TO 
CONCRETE - ELAPSED DELIVERY TIMES NOTE.

N12-300 3/N20 SL92SPACING (mm)

BAR SIZE (mm)
TYPE OF REINFORCEMENT

BAR SIZE (mm) BAR SPACING IN 100mm

BAR SIZE (mm)

DUCTILITY CLASS

SQUARE MESH

BORED PIERS 25 750 um 50

SLABS ON
GROUND

EXTERNAL (NO MEMBRANE)
750 um

TOP 40 BTM 50

INTERNAL (WITH MEMBRANE) TOP 40 BTM 40

STRIP FOOTINGS 750 um 50
PAD FOOTINGS 750 um 50
SUSPENDED
SLABS

EXTERNAL
650 um

TOP 40 BTM 40
INTERNAL 25

BEAMS
EXTERNAL

650 um
TOP 40 BTM 40

INTERNAL 25

COLUMNS
EXTERNAL

650 um
30

INTERNAL 25

WALLS
EXTERNAL FACE

650 um
30

INTERNAL FACE 25

S
STRUCTURAL GRADE
DEFORMED RIB BAR

250 NORMAL AS/NZS 4671-2001

N
HOT ROLLED

DEFORMED RIB BAR
500 NORMAL AS/NZS 4671-2001

R PLAIN ROUND BAR 250 NORMAL AS/NZS 4671-2001

RL
RECTANGULAR MESH

OF DEFORMED RIB BAR
500 LOW AS/NZS 4671-2001

SL
SQUARE MESH OF
DEFORMED RIB BAR

500 LOW AS/NZS 4671-2001

L-TM TRENCH MESH 500 LOW AS/NZS 4671-2001

-

NUMBER OF BARS

TYPE OF REINFORCEMENT

PERCENTAGE OF ENTRAPPED AIR TO BE AS FOLLOWS:
FOR AGGREGATE 10mm-20mm NORMAL SIZE 8-4% IN ACCORDANCE WITH AS3600 AND AS1012.4 
(SUBMIT TEST RESULTS) FOR ALPINE OR SUB-ALPINE AREAS.

-

CONCRETE CONTINUATION...

25

25

25
25
32
32
32
32
32
32
32
32

PRECAST CONCRETE (NORTHROP DESIGN)
PC1. ALL PRECAST CONCRETE WORK SHALL BE CARRIED OUT IN ACCORDANCE WITH AS3850.1-2015, 

AS3850.2-2015, AS3600-2009 AND AS3610-1995 AS APPROPRIATE, AND THE VICTORIAN WORKCOVER 
AUTHORITY INDUSTRY STANDARD "PRECAST AND TILT-UP CONCRETE FOR BUILDINGS" APRIL 2001.

PC2. THE PRECAST CONCRETE SUPPLIER SHALL BE RESPONSIBLE FOR THE DETAILING OF PRECAST ELEMENTS 
AND ANY CONNECTIONS NOT SHOWN ON THE STRUCTURAL DRAWINGS.

PC3. REINFORCEMENT SHOWN ON STRUCTURAL DRAWINGS IS THE MINIMUM REQUIRED FOR IN-SERVICE 
CONDITIONS. THE SUPPLIER IS RESPONSIBLE FOR ANY ADDITIONAL REINFORCEMENT REQUIRED FOR LOADS 
DUE TO HANDLING, PROPPING, TRANSPORTATION AND ERECTION. A SUITABLY QUALIFIED ENGINEER SHALL 
BE ENGAGED (BY OTHERS) TO FILL THE ROLE OF "ERECTION DESIGN ENGINEER". THE ERECTION DESIGN 
ENGINEER SHALL BE RESPONSIBLE FOR THE DESIGN OF ALL ELEMENTS FOR CASTING, HANDLING, 
TRANSPORTATION & ERECTION. THEY SHALL PROVIDE WRITTEN CERTIFICATION TO NORTHROP CONSULTING 
ENGINEERS PRIOR TO FABRICATION.

PC4. DETAILS ON THESE DRAWINGS SHOW ONE POSSIBLE METHOD OF SUPPORTING THE PRECAST. THE 
SUPPLIER CAN USE AN ALTERNATE METHOD, PROVIDED IT CONFORMS WITH THE REQUIRED CONCRETE 
OUTLINES AND IS SHOWN TO BE STRUCTURALLY SOUND AND IS CERTIFIED BY NORTHROP CONSULTING 
ENGINEERS.

PC5. ALTERNATIVE MATERIALS SUCH AS LIGHTWEIGHT CONCRETE MAY BE USED IN LIEU OF REINFORCED 
CONCRETE IF REQUIRED PROVIDED PRIOR WRITTEN APPROVAL FROM NORTHROP CONSULTING ENGINEERS IS 
OBTAINED.

PC6. THE STRUCTURAL DRAWINGS HAVE BEEN PREPARED TO INDICATE THE STRUCTURAL INTENT. THE 
SUPPLIER SHALL PREPARE SHOP DRAWINGS SHOWING DIMENSIONS OF ALL PANELS INCLUDING CHAMFERS, 
DRIP GROOVES AND REBATES FOR WINDOWS, ETC, AND ALL STRUCTURAL DETAILS. WHERE NECESSARY 
THE SHOP DETAILER IS TO MAKE ASSUMPTIONS AND SUBMIT TO NORTHROP CONSULTING ENGINEERS FOR 
RESOLUTION. SHOP DETAILER IS TO ALLOW TO RE-WORK SHOP DRAWINGS AS REQUIRED, THESE SHALL 
BE SUBMITTED, ALONG WITH CALCULATIONS, TO THE BUILDER FOR THEIR APPROVAL. BUILDER SHALL 
LODGE TWO HARD COPIES OF APPROVED DRAWINGS TO NORTHROP CONSULTING ENGINEERS FOR REVIEW 
ALLOW FIVE WORKING DAYS FOR THE REVIEW OF SHOP DRAWINGS . THESE DRAWINGS SHALL COVER 
THE HANDLING PROCEDURE OF THE UNITS THROUGHOUT ALL STAGES INCLUDING STRIPPING, LIFTING, 
STACKING, TRANSPORTING AND ERECTION
CONCRETE STRESSES THROUGHOUT HANDLING SHALL NOT CAUSE CRACKING. COMPUTATIONS AND DETAILS 
SHALL INCLUDE LOCATION AND SIZE OF INSERTS AND TESTS PROVING ANCHORAGE CAPACITY OF LIFTING 
FERRULES

PC7. THE SUPPLIER SHALL ENSURE THE BUILDER IS GIVEN ADEQUATE NOTICE OF FIXING DETAILS WHICH MAY 
AFFECT THE CONSTRUCTION OF THE STRUCTURE, EG. INSERTS IN BEAMS, HOLES IN STRUCTURAL STEEL 
MEMBERS, ETC.

PC8. COLOUR AND FINISH SAMPLES OF PRECAST ELEMENTS SHALL BE SUBMITTED TO THE ARCHITECT FOR 
APPROVAL BEFORE ELEMENTS ARE CAST.

PC9. CRANES SHALL ONLY ACCESS GROUND SLABS OVER SLAB EDGE BEAMS.

PC10. THE CONTRACTOR SHALL ENSURE THAT CRANE OUTRIGGER LOADS ARE SPREAD AND LOCATED TO AVOID 
CRACKING OF THE GROUND SLAB AND UNDER NO CIRCUMSTANCES LOAD SLAB WITHIN 500mm OF A FREE 
EDGE

PC11. NOTE: CRANES WILL NOT BE PERMITTED ON ADJACENT PROPERTY FOR ERECTION OF TILT PANELS.
PC12. THE CONCRETE IN THE PANELS IS TO HAVE A CHARACTERISTIC STRENGTH F'c = 40MPa U.N.O.

PC13. THE CONCRETE STRENGTH AT REMOVAL FROM MOULDS IS TO BE A MINIMUM OF 20 MPa U.N.O

PC14. THE PANELS MUST BE STACKED IN SUCH A WAY THAT:

(A) CRACKING WILL NOT OCCUR

(B) WARPING IN EXCESS OF THAT GIVEN IN THE RELEVANT CODES WILL NOT OCCUR.

PC15. CONCRETE COVER TO EXPOSED FACE 30 UNLESS NOTED OTHERWISE.

CONCRETE COVER TO INTERNAL FACE 30 TOLERANCE + 5mm, - 0mm U.N.O

PC16. LIFTING FIXINGS - THE CONTRACTOR SHALL SUPPLY AND FIT LIFTING FIXINGS AS REQUIRED. THESE SHALL 
TAKE THE FORM OF CAST IN CABLES OR FERRULES. THEY SHALL NOT BE LOCATED IN THE FACE WHICH IS 
EXPOSED TO VIEW IN THE FINAL CONDITION AND AFTER USE SHALL BE PROTECTED TO AVOID CORROSION 
AND STAINING.

PC17. THE MINIMUM PORTLAND CEMENT CONTENT FOR THE PRECAST PANELS IS TO BE 320kg/m³. THE 
CONTRACTOR SHALL SUBMIT THEIR PROPOSED CONCRETE MIX DESIGN FOR APPROVAL PRIOR TO CASTING 
OF PANELS.

PC18. ALL GAPS SHALL BE PROPERLY SEALED WHEN GROUTING UP THE PRECAST CONNECTIONS TO AVOID THE 
GROUT FILLING THE GAP BETWEEN THE PANEL AND THE STRUCTURE AND TO AVOID GROUT SPOILING THE 
FACE OF THE PANELS.

PC19. GROUT TO BE USED SHALL BE NON-SHRINK, AND HAVE A 28 DAY CHARACTERISTIC STRENGTH OF 40 
MPa U.N.O. DETAILS OF THE PROPOSED GROUT SHALL BE SUBMITTED TO NORTHROP CONSULTING 
ENGINEERS FOR APPROVAL.

PC20. ALL BRACES SHALL BE FIXED TO PANELS AND BRACING SUPPORTS WITH MECHANICAL INSERTS SUCH AS 
CAST-IN, DRILLED THROUGH OR UNDERCUT ANCHORS. U.N.O. MASONRY EXPANSION ANCHORS MAY ONLY BE 
USED WITH THE PRIOR WRITTEN APPROVAL OF NORTHROP CONSULTING ENGINEERS. CHEMICAL ANCHORS 
MAY ONLY BE USED IF EACH ANCHOR IS PROOF LOAD TESTED TO ITS WORKING LOAD LIMIT AND WRITTEN 
PERMISSION HAS BEEN OBTAINED FROM NORTHROP CONSULTING ENGINEERS.

PC21. ALL FIXINGS IN FIRE RATED WALLS AND FIRE RATED EXTERNAL WALLS TO COMPLY WITH SPECIFICATION 
C1.11 OF THE BCA.

PC22. THE CONTRACTOR SHALL ENSURE THAT THE PANEL STACKING HEIGHTS AND LOCATIONS DO NOT EXCEED 
THE GROUND SLAB CAPACITY AND SHALL UNDER NO CIRCUMSTANCES STACK PANELS MORE THAN 5 HIGH.

PC23. THE CONTRACTOR SHALL ENGAGE A SUITABLY QUALIFIED STRUCTURAL ENGINEER TO INSPECT THE 
REINFORCEMENT OF ALL ELEMENTS PRIOR TO CONCRETE PLACEMENT. THEY ARE TO PROVIDE A WRITTEN 
CERTIFICATION TO NORTHROP ENGINEERS STATING THAT ELEMENTS HAVE BEEN CONSTRUCTED IN 
ACCORDANCE WITH NORTHROP DRAWINGS & DRAWINGS FROM "ERECTION DESIGN ENGINEER".

CONCRETE MASONRY
CM1. MASONRY CONSTRUCTION IS TO CONFORM TO AS3700-2001.

- MORTAR CLASSIFICATION = M3

- DURABILITY CLASSIFICATION OF BUILT IN COMPONENTS = R1
- DURABILITY GRADE OF EXTERNAL MASONRY UNITS = PROTECTED

CM2. THE CHARACTERISTIC UNCONFINED COMPRESSIVE STRENGTH OF THE MASONRY UNITS SHALL BE 15MPa OR 
GREATER.

CM3. BED UNITS IN FRESHLY PREPARED MORTAR, UNIFORMLY MIXED CEMENT, LIME AND SAND IN THE RATIO OF 
1:1:6 or 1:0:5 CONFORMING TO AS3700-2001.

CM4. GROUT FILL FOR BLOCKWORK:
- COMPRESSIVE STRENGTH = N20MPa

- MAXIMUM AGGREGATE SIZE = 10mm

- SLUMP = 225mm
- MINIMUM PORTLAND CEMENT CONTENT = 300kg/m³

- COMPACT THE GROUT USING A MECHANICAL VIBRATOR AT CONTROL OR CONSTRUCTION JOINTS IN 
SLABS

CM5. CONTROL JOINTS IN UNREINFORCED WALLS SHALL BE PROVIDED AS FOLLOWS;

CLASS A & S - 5m MAX CTS

CLASS M - 5m MAX CTS (UP TO 4m HIGH WALL), 3.9m MAX CTS (4.0m to 8.5m HIGH WALL)

CLASS H - 4.5m MAX CTS (UP TO 4m HIGH WALL), 3.2m MAX CTS (4.0m to 8.5m HIGH WALL)

- JOINTS TO BE 0.47m MINIMUM FROM CORNERS
- JOINT TO BE 4.5m MAXIMUM FROM CORNERS

- WHERE THE HEIGHT OF THE WALL CHANGES BY MORE THAN 20%, AT THE POSITION OF THE CHANGE

- WHERE THE WALL CHANGES IN THICKNESS

- AT CONTROL OR CONSTRUCTION JOINTS IN SLABS

- AT JUNCTIONS OF WALLS CONSTRUCTED OF DIFFERENT MASONRY MATERIAL
CM6. PROVIDE SLIDING HORIZONTAL TIES ACROSS JOINTS IN UNREINFORCED WALLS EQUIVALENT TO M.E.T 3-3 

AT 400 CTS VERTICALLY IN EACH FACE OF THE BLOCKS.

CM7. CONTROL JOINTS IN REINFORCED WALLS SHALL BE PROVIDED AT 12.0m CENTRES, PROVIDE R16-400 
(600 LONG) DOWELS, PAINT ONE END WITH BITUMEN & PROVIDED EXPANSION CAP.

CM8. THE BOTTOM COURSE OF ALL REINFORCED BLOCKWORK SHALL CONSIST OF E-SHAPED BLOCKS TO ENABLE 
CLEANOUT AND TYING OF STEEL.

- FULLY BED FACE SHELLS ONLY.
- CLEAN OUT ALL CORES AFTER EACH DAY'S LAYING.

- ENSURE STARTER BARS ARE CORRECTLY LOCATED IN FOOTINGS.
CM9. MASONRY TIES SHALL BE HOT DIP GALVANISED WITH MINIMUM COATING MASS OF 300g/m² AND MEDIUM 

DUTY CLASSIFICATION FOR CAVITIES UP TO 60mm WIDE & HEAVY DUTY FOR CAVITIES OVER 60mm WIDE. 
ANY FACE FIXED TIES SHALL BE FIXED USING A SCREW FIXING AND SHALL NOT BE NAILED.

CM10. THE TOP COURSE OF ALL FREESTANDING HOLLOW BLOCK MASONRY SHALL CONSIST OF SOLID CAPPING 
BLOCKS.

CM11. SPACING OF MASONRY TIES:

- ADJACENT TO WINDOWS AND RETURN WALLS = 400mm VERTICAL AND HORIZONTAL.

- SOLID MASONRY = 400mm VERTICAL AND HORIZONTAL

- OTHERWISE = 800mm VERTICAL AND HORIZONTAL

CM12. NON-LOADBEARING HOLLOW BLOCK WALLS SHALL FINISH 20mm SHORT OF SLAB SOFFIT AND SHALL BE 
FASTENED TO THE SOFFIT USING M.E.T - 4 SLIDING TIES OR APPROVED EQUIVALENT AT 400mm CENTRES 
U.N.O.

CM13. LOADBEARING HOLLOW BLOCK WALLS SHALL BE CAPPED WITH M.E.T. GRAPHITE GREASED SLIP JOINT 
OVER TOP COURSE OF BLOCKWORK.

CM14. WHERE MASONRY ADJOINS STRUCTURAL STEEL OR PASSES A RETURN WALL ON THE INNER SKIN, 
INSTALL MEDIUM DUTY TIES @ 400 MAXIMUM CT. SHOT FIX TIES TO STEELWORK.

CM15. MINIMUM COVER TO REINFORCEMENT FROM THE INSIDE FACE OF THE FACE SHELL IS TO BE 25mm.

CM16. NO AIR ENTRAINING AGENTS (BYCOL, ETC.) ARE TO BE USED WITHOUT PRIOR WRITTEN PERMISSION FROM 
NORTHROP CONSULTING ENGINEERS.

CM17. MATERIALS INCLUDING MORTAR, CONCRETE, GROUT SHALL COMPLY WITH SECTION 10 OF AS3700-2001. 
MASONRY UNITS SHALL COMPLY WITH AS/NZS 4455.1-2008. WALL TIES SHALL COMPLY WITH AS/NZS 
2699.1-2000.

CM18. MASONRY SHALL BE CONSTRUCTED IN ACCORDANCE WITH SECTION 11 OF AS3700-2001.

CM19. DO NOT CONSTRUCT UNREINFORCED OR NON-LOAD BEARING REINFORCED MASONRY WALLS ON SUSPENDED 
CONCRETE SLABS UNTIL SLAB HAS BEEN STRIPPED AND DE-PROPPED.

CM20. ALL LINTELS SUPPORTING BLOCKWORK ARE TO BE HOT DIP GALVANISED WITH MINIMUM COATING MASS OF 
300g/m².

PROVIDE 1 LINTEL TO EACH WALL LEAF. DO NOT CUT ON SITE. KEEP LINTELS 6mm CLEAR OF DOOR HEADS 
AND WINDOW FRAMES. PACK MORTAR BETWEEN THE ANGLE UPSTAND AND SUPPORT MASONRY UNITS.

MINIMUM BEARING EACH END OF LINTELS:

- SPANS 0mm to 1800mm = 200mm BEARING EACH END.

- SPANS 1801mm to 3000mm = 400mm BEARING EACH END.

PROPPING OF LINTELS:

TO PREVENT DEFLECTION OR EXCESSIVE ROTATION, TEMPORARILY PROP PROPRIETARY COLD-FORMED 
LINTELS UNTIL THE MASONRY REACHES ITS REQUIRED STRENGTH. MINIMUM PROPPING PERIOD IS TO BE 7 
DAYS.
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STEELWORK
S1. FABRICATE AND ERECT STRUCTURAL STEELWORK IN ACCORDANCE WITH AS4100-1998.

S2. PROVIDE HOLES, CLEATS AND FIXING FOR LIGHT STEEL/TIMBER FRAMING, FINISHES, ETC. SHOWN ON 
ARCHITECTURAL DRAWINGS.

S3. THESE DRAWINGS HAVE BEEN PREPARED TO INDICATE THE STRUCTURAL INTENT. THE SHOP DETAILER IS 
TO USE THESE DRAWINGS AS A BASIS FOR DIMENSIONAL COORDINATION WITH OTHER CONSULTANT'S 
DRAWINGS AND IS TO PREPARE DETAILED SHOP DRAWINGS. WHERE NECESSARY, THE SHOP DETAILER IS 
TO MAKE ASSUMPTIONS AND SUBMIT TO NORTHROP CONSULTING ENGINEERS FOR RESOLUTION. SHOP 
DETAILER IS TO ALLOW TO RE-WORK SHOP DRAWINGS AS NECESSARY. FABRICATOR SHALL PREPARE 
SHOP DRAWINGS AND SUBMIT THEM TO THE BUILDER FOR THEIR APPROVAL. BUILDER SHALL LODGE TWO 
HARD COPIES OF APPROVED DRAWINGS TO NORTHROP CONSULTING ENGINEERS FOR REVIEW PRIOR TO 
FABRICATION, (ALLOW 5 WORKING DAYS FOR REVIEW).

S4. TYPICAL STEELWORK CONNECTIONS (UNLESS NOTED OTHERWISE):

- COLUMN BASE PLATES: 10 BASE PLATE, 4/M16 HILTI HIT-HY200-R CHEMICAL INJECTION ANCHORS.

- BEAM TO TOP OF COLUMN: CAP PLATE, 2 BOLTS TO CHANNELS, 4 BOLTS TO RHS/CHS/SHS/UB/UC.

- BEAM TO SIDE OF COLUMN: FIN PLATE, 2 BOLTS.

- BEAM TO SIDE OF BEAM: END OR FIN PLATE, 2 BOLTS.

- COLUMNS TO TOP OF BEAM: BASE PLATE, 2 BOLTS TO CHANNELS, 4 BOLTS TO UB/UC SECTIONS.

- ALL ROOF & WALL BRACING: CLEAT PLATES, 2 BOLTS.

- PURLINS/WALL GIRTS: 8 CLEAT PLATES, 2 PURLIN BOLTS.
UNLESS NOTED OTHERWISE, USE:

- 10mm BASE, CAP, GUSSET, FIN AND END PLATES.

- M20 8.8/S BOLTS. (4.6/S GRADE TO BE USED FOR HOLD DOWN BOLTS).

- 6mm CONTINUOUS FILLET WELDS MADE WITH E4918 MILD STEEL ELECTRODES.

- ALL WELDS SP CATEGORY.

S5. NO PAINT ON MATING SURFACES WITH TF OR TB BOLTING UNLESS APPROVED BY NORTHROP CONSULTING 
ENGINEERS.

S6. TF or TB BOLTS TO BE INSTALLED WITH ONE HARDENED WASHER UNDER THE TURNED PART.

S7. USE LOAD INDICATING WASHERS FOR ALL TB AND TF CONNECTIONS.

S8. ALL BOLTS, SCREWS, HOLD DOWN BOLTS, MASONRY ANCHORS SHALL BE HOT DIP GALVANISED TO 
AS1214-1983, AS/NZS 4534-2006, AS/NZS 4680-2006 & AS/NZS 4792-2006. NO CONNECTION SHALL 
HAVE LESS THAN 2 BOLTS. ALL BOLTS AND WASHERS SHALL BE GALVANISED. ALL HOLES SHALL BE 
2mm LARGER THAN THE BOLT DIAMETER UNLESS NOTED OTHERWISE.

S9. MINIMUM YIELD STRESS:

- HOT ROLLED SECTIONS = 300MPa.

- SQUARE HOLLOW SECTIONS = 350MPa.
- RECTANGULAR HOLLOW SECTIONS = 350MPa.

- CIRCULAR HOLLOW SECTION = 250MPa.

- HOT ROLLED PLATE = 250MPa.

S10. COLD FORMED SECTIONS TO CONFORM WITH:

- AS/NZS 1594-2002, AS/NZS 1595-1998, AS/NZS 4600-2005 AND AS 1397-2001, AS1397, 
AS/NZS1594 AND AS/NZS1595.

- MINIMUM YIELD STRESSES SECTIONS 450MPa.

S11. SURFACE TREATMENT UNLESS NOTED OTHERWISE:

- PROTECTED FROM WEATHER = AS/NZS 2312-IZS2.

- EXPOSED TO WEATHER = AS/NZS 2312-IZS2.

- BUILT INTO THE INTERNAL SKIN OF EXTERNAL WALLS = AS/NZS 2312-IZS2.

**REFER TO PURLIN & GIRTS NOTES FOR SURFACE TREATMENT OF THESE ITEMS**

S13. FIX CROSS BRACING TO PURLINS AT 3000 MAX CENTRES WITH M10 BOLTS OR M6 HOOKS. BOLTS ARE TO 
BE MECHANICALLY FIXED TO PURLINS, WITH HOOKS TO BE LOOPED THROUGH THE WEB OF THE PURLINS 
AND SECURED USING A NUT TO ENSURE THEY WILL NOT BECOME LOOSE DURING MOVEMENT OF THE ROOF. 
ALTERNATIVELY, GALVANISED STRAP MAY BE USED TO SECURE THE BRACING. THE STRAP IS TO BE 
INSTALLED TO LIFT THE BRACE SUCH THAT IT IS PLUMB, WITH THE BRACE SCREW FIXED TO THE WEB OF 
THE PURLIN AT BOTH ENDS USING 2/12-14 TEKS SCREWS.

S14. ALL BURIED STEELWORK TO BE TREATED BY:
- THE APPLICATION OF A SINGLE COAT OF INTERNATIONAL PROTECTIVE COATINGS INTERZONE 954 

APPLIED TO BARE CLEAN STEEL (THICKNESS 300-400 MICRONS). APPLY TO WHOLE OF RELEVANT 
MEMBER, TOP COAT IF REQUIRED BY ARCHITECT FOR VISUAL APPEARANCE.

OR
- THE APPLICATION OF HDG AS SPECIFIED IN S11 ABOVE FOLLOWED BY AN APPLICATION OF TWO 

COATS OF INTERNATIONAL PROTECTIVE COATINGS INTERPLUS 1180 (EACH COAT 150-250 MICRONS) 
WHERE BURIED IN THE GROUND.

  THEN
- CONCRETE ENCASE STEELWORK WITH MASS CONCRETE (MINIMUM 75mm COVER TO STEELWORK).

S15. STEELWORK TO BE CONCRETE ENCASED FOR FIRE RATING PURPOSES SHALL BE FREE FROM ALL LOOSE 
RUST, LOOSE MILL SCALE, DIRT, OIL, GREASE, ETC. AND REINFORCED WITH SL41 FABRIC OR EQUIVALENT 
BLACK IRON WIRE, 3mm DIA.

S16. BOLT SYMBOLS:

- 4.6/S  = GRADE 4.6 BOLT / SNUG TIGHTENED.

8.8/S  = GRADE 8.8 BOLT / SNUG TIGHTENED.

8.8/TF = GRADE 8.8 BOLT / FULLY TENSIONED FRICTION TYPE (USE LOAD INDICATOR WASHERS).

8.8/TB = GRADE 8.8 BOLT / FULLY TENSIONED BEARING TYPE (USE LOAD INDICATOR WASHERS).

S17. THE CONTRACTOR SHALL SUPPLY WRITTEN CERTIFICATION TO THE STRUCTURAL ENGINEER PRIOR TO THE 
ERECTION OF ANY STRUCTURAL STEEL STATING THAT THE BOLTS PROPOSED TO BE USED COMPLY WITH 
AS/NZS 1252-1996. HIGH STRENGTH BOLTS (8.8) ARE NOT TO BE WELDED.

S18. THE FABRICATION AND ERECTION OF THE STRUCTURAL STEEL WORK SHALL BE SUPERVISED BY A 
QUALIFIED PERSON EXPERIENCED IN SUCH SUPERVISION, IN ORDER TO ENSURE THAT ALL REQUIREMENTS 
OF THE DESIGN ARE MET.

S19. ALL MEMBERS SHALL BE SUPPLIED IN SINGLE LENGTHS. SPLICES SHALL ONLY BE PERMITTED IN 
LOCATIONS SHOWN ON THE STRUCTURAL DRAWINGS.

S20. ALL BUTT WELDS SHALL BE COMPLETE PENETRATION BUTT WELDS CATEGORY SP TO AS1554.1-2004 U.N.O 
THE EXTENT ON NON-DESTRUCTIVE WELD EXAMINATION SHALL BE AS NOTED BELOW:

RADIOGRAPHIC OR ULTRASONIC EXAMINATION SHALL BE TO AS/NZS 1554.1-2004, AS 2177-2006 
AND AS2207-2007 AS APPROPRIATE.

S21. GROUT ALL STEEL BASES BY DRY PACKING USING GROUT WHICH IS NON-SHRINK AND HAS A MINIMUM 
COMPRESSIVE STRENGTH AT 7 DAYS OF 40MPa.

S22. PROVIDE SEAL PLATES TO THE ENDS OF ALL HOLLOW SECTIONS, WITH 'BREATHER' HOLES IF MEMBERS 
ARE TO BE HOT DIP GALVANISED.

S23. THESE DRAWINGS MAY NOT IDENTIFY ALL SECONDARY STEELWORK ELEMENTS THAT ARE REQUIRED FOR 
SUPPORT, FIXING AND FINISHING OF GLAZING, CLADDING AND LINING. THE TENDERER IS RESPONSIBLE FOR 
THE INCLUSION OF SUCH STEELWORK ELEMENTS TO THE EXTENT REQUIRED ON THE ARCHITECT'S 
DRAWINGS.

S24. IMPORTED STRUCTURAL STEEL MATERIAL

ALL STRUCTURAL STEELWORK USED ON THIS PROJECT SHALL BE COMPLIANT WITH AS4100, AND IN 
PARTICULAR:

- CERTIFIED MILL TEST REPORTS, OR TEST CERTIFICATES SHALL BE PROVIDED AS EVIDENCE OF 
COMPLIANCE WITH THE STANDARDS REFERRED TO IN AS4100. THESE CERTIFICATES SHALL BE 
SUBMITTED TO NORTHROP CONSULTING ENGINEERS FOR APPROVAL PRIOR TO COMMENCEMENT OF 
FABRICATION.

- PROVIDE TEST CERTIFICATED FOR COMPLIANCE FOR ALL FASTENERS. THESE CERTIFICATES SHALL 
BE SUBMITTED TO NORTHROP CONSULTING ENGINEERS FOR APPROVAL PRIOR TO FABRICATION.

- FOR COLD FORMED SECTIONS A "CERTIFICATE OF CONFORMITY TO AS1163-1991" SHALL BE 
SUBMITTED TO NORTHROP CONSULTING ENGINEERS FOR APPROVAL PRIOR TO FABRICATION.

- CERTIFICATES SHALL ONLY BE ACCEPTED FROM TESTING COMPANIES ACCREDITED BY A TESTING 
AUTHORITY RECOGNISED IN AUSTRALIA, EG NATA or JAS-ANZ CERTIFIED.

- UNIDENTIFIED STEEL ie. ANY STEEL THAT IS NOT ACCOMPANIED WITH EVIDENCE STATING 
COMPLIANCE WITH THE REQUIREMENT OF AS4100 SHALL ONLY BE USED STRICTLY IN 
ACCORDANCE WITH CLAUSE 2.2.3 OF AS4100.

IF MATERIALS SUPPLIED AND INSTALLED ARE SUBSEQUENTLY PROVEN TO BE NON COMPLIANT WITH THE 
SPECIFIED AUSTRALIAN STANDARDS IT SHALL BE THE CONTRACTOR'S RESPONSIBILITY AND COST TO 
UNDERTAKE NATA OR EQUIVALENT CERTIFIED TESTING TO PROVE CONFORMANCE TO THE AUSTRALIAN 
STANDARDS AND DESIGN SPECIFICATIONS. SIMILARLY ANY RECTIFICATION WORKS THAT MAY 
SUBSEQUENTLY BE REQUIRED TO SATISFY AUSTRALIAN CODE REQUIREMENT SHALL BE THE RESPONSIBILITY 
OF THE CONTRACTOR.

-
-
-

-

S12. UNLESS OTHERWISE DETAILED, FABRICATOR SHALL PROVIDE C100 15 TRIMMER PURLINS ALONG WITH GENERAL
PURPOSE BRACKETS TO SUPPORT EDGE OF ROOF SHEETING AT ALL HIPS, VALLEYS AND PENETRATIONS.

STEELWORK CONTINUATION...

PURLINS AND GIRTS
PG1. THE SUSPENSION OF CEILINGS,SERVICES ETC FROM PURLINS AND GIRTS SHALL BE IN ACCORDANCE WITH 

THE APPROVED METHODS DETAILED BELOW;

PG2. MINIMUM YIELD STRESSES OF PURLINS AND GIRTS TO BE 450MPa.
SURFACE TREATMENT OF ALL PURLINS AND GIRTS TO BE 350g/m² IN ACCORDANCE WITH AS1397-2001 
U.N.O. LAPS, BRIDGING, BRACKETS AND PURLIN BOLTS IN ACCORDANCE WITH MANUFACTURER'S 
INSTRUCTIONS.

PG3. UNLESS OTHERWISE DETAILED FABRICATOR SHALL PROVIDE C10015 TRIMMER PURLINS ALONG WITH 
GENERAL PURPOSE BRACKETS TO SUPPORT EDGE OF ROOF SHEETING AT ALL HIPS, VALLEYS AND 
PENETRATIONS.

PG4. UNLESS OTHERWISE DETAILED, FABRICATOR SHALL ALLOW TO PROVIDE ONE ROW OF BRIDGING FOR 
PURLINS SPANNING UP TO 4.0m, TWO ROWS FOR PURLINS SPANNING BETWEEN 4.0m AND 8.0m AND 
THREE ROWS FOR SPANS GREATER THAN 8.0m INSTALLED IN ACCORDANCE WITH MANUFACTURER'S 
WRITTEN INSTRUCTIONS.

PG5. PURLIN CLEATS SHALL GENERALLY BE MINIMUM 75 WIDE x 8 PLATE U.N.O. WHERE THE DISTANCE 
BETWEEN THE UNDERSIDE OF PURLIN AND THE TOP OF THE BEAM EXCEEDS 150mm THE CLEATS SHALL 
BE MINIMUM 75 x 6 EA. UP TO A MAXIMUM HEIGHT OF 800mm.

PG6. PURLINS SHALL BE LAPPED IN ACCORDANCE WITH MANUFACTURER'S RECOMMENDATIONS UNLESS SHOWN 
ON THE DRAWINGS.

LOAD

APPROVED NON-APPROVED

S1

WORKPLACE HEALTH AND SAFETY
WHS1. THE CONTRACTOR AND ALL SUBCONTRACTORS ARE RESPONSIBLE FOR CONSTRUCTING THE WORK IN 

ACCORDANCE WITH THE WORK HEALTH AND SAFETY (WHS) ACT 2011; WHS REGULATIONS 2011; 
RELEVANT CODES OF PRACTICE, AUSTRALIAN STANDARDS AND OTHER REGULATORY REQUIREMENTS. 
THE PRINCIPLE CONTRACTOR MUST INFORM ALL STAKEHOLDERS, INCLUDING NORTHROP, OF NEW 
HAZARDS IDENTIFIED IN THE COURSE OF PLANNING AND UNDERTAKING THE WORKS.

WHS2. DURING THE DESIGN OF THE STRUCTURE NORTHROP HAS IDENTIFIED RESIDUAL HAZARDS RELATING TO 
THE DESIGN OF THE STRUCTURAL WORKS THAT WE CONSIDER TO BE UNUSUAL OR NON-TYPICAL. 
HAZARDS WHICH ARE NORMAL WORKPLACE HAZARDS, ARE TO BE MANAGED BY PERSONS IN CONTROL 
OF THE WORKPLACE THROUGH A WHS SYSTEM TO MANAGE THE NORMAL HAZARDS ASSOCIATED WITH 
CONSTRUCTION, USE AND MAINTENANCE OF THE STRUCTURE. THE RESIDUAL HAZARDS IDENTIFIED ON 
THE NORTHROP DRAWINGS ARE NOT AN ENTIRE ASSESSMENT OF HAZARDS, AND DO NOT RELIEVE 
OTHER PARTIES OR STAKEHOLDERS OF THE THEIR RESPONSIBILITY UNDER THE WHS ACT 2011, WHS 
REGULATIONS 2011, AND THE CODE OF PRACTICE FOR SAFE DESIGN OF STRUCTURES.

WHS3. TEMPORARY BRACING AND SUPPORT OF STRUCTURE IS THE RESPONSIBILITY OF THE CONTRACTOR AND 
SHALL BE MAINTAINED DURING ALL STAGES OF CONSTRUCTION.

WHS4. RESIDUAL HAZARDS ARE SHOWN ON THE NORTHROP DRAWINGS.
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1 (high risk)
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Achieved:  Refer to the
ESD Master Specification
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1

20.2 Timber 1 (high risk)
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where at least 95% (by
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of the ESD Master
Specification. Typical...

1
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Structural
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sources steel from...

3

13.2
Engineered
Wood...

1 (high risk)
1 point is available
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all engineered wood...
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MARK SIZE COMMENT(S)

CC1 350 DIA 5N16 VERTICAL, R10-200 TIES

CC2 200 x 800 8N16 VERTICAL, R10-200 TIES

WALL SCHEDULE

MARK THICKNESS COMMENT(S)

BLOCK RETAINING WALL

RW1 190 REFER RETAINING WALL DETAILS FOR
SIZE AND FOOTINGS

CONCRETE

CW1 200 150kg/m³ REINFORCEMENT RATE

FOR STRUCTURAL SPECIFICATIONS REFER TO DRAWINGS S01.01, S01.02 AND S01.03.

HIGH LEVEL PAD FOOTINGS DESIGNED BASED ON ALLOWABLE BEARING PRESSURE 
OF 200kPa. BORED CONCRETE PILES BASED ON ALLOWABLE BEARING PRESSURE OF 
1200kPa. 

FOR FOUNDATION DETAILS REFER DRAWINGS S09.01 AND S09.02.

GENERAL NOTES:
FOUNDATION SCHEDULE
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CONCRETE PILE LOAD SCHEDULE

MARK SIZE LOAD G (kN) LOAD Q (kN) COMMENT(S)

P1 600 DIA 450 260 SOCKETED 1500 INTO 2000
kPa CLAYSTONE
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WALL SCHEDULE
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FOR STRUCTURAL SPECIFICATIONS REFER TO DRAWINGS S01.01, S01.02 AND S01.03.

CONCRETE SLAB STRENGTH TO BE f'c = 25MPa.

SLAB TO BE 100mm THICK WITH SL82 MESH TOP. POURED ON 0.2mm
POLYTHENE SHEETING OVER 50mm DRAINAGE LAYER. SAWCUTS TO
BE AT A MAXIMUM SPACING OF 5000mm. WITH DOWELLED EXPANSION JOINTS AT 25000mm 
MAX.

2-N12 x 1500 LONG TRIMMER BARS IN TOP AT ALL RE-ENTRANT CORNERS (TYPICAL) 

PROVIDE SUBSOIL DRAINAGE UNDER SLAB AS PER HYDRAULIC ENGINEER'S DETAIL.

WALL CONCRETE STRENGTH TO BE 32MPa, UNLESS NOTED OTHERWISE.

ALL FALLS AND STEPS TO ARCHITECT'S DETAILS.

NON-STRUCTURAL HOBS & KERBS ARE NOT SHOWN, REFER TO ARCHITECT'S DRAWINGS
FOR EXTENT & LOCATION.

REFER TO DRAWING SERIES S15.## FOR STAIR PLANS AND DETAILS.

GENERAL NOTES:
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MARK SIZE COMMENT(S)

CC1 350 DIA 5N16 VERTICAL, R10-200 TIES

CC2 200 x 800 8N16 VERTICAL, R10-200 TIES

WALL SCHEDULE

MARK THICKNESS COMMENT(S)

BLOCK RETAINING WALL

RW1 190 REFER RETAINING WALL DETAILS FOR
SIZE AND FOOTINGS

CONCRETE

CW1 200 150kg/m³ REINFORCEMENT RATE

FOR STRUCTURAL SPECIFICATIONS REFER TO DRAWINGS S01.01, S01.02 AND S01.03.

ALL SLABS TO BE 220mm THICK U.N.O

WALL CONCRETE STRENGTH TO BE 32MPa, UNLESS NOTED OTHERWISE.

ALL FALLS TO ARCHITECT'S DETAILS.

NON-STRUCTURAL HOBS AND KERBS ARE NOT SHOWN, REFER TO ARCHITECT'S 
DRAWINGS FOR EXTENT AND LOCATION.
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CC2 200 x 800 8N16 VERTICAL, R10-200 TIES

WALL SCHEDULE
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SIZE AND FOOTINGS
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FOR STRUCTURAL SPECIFICATIONS REFER TO DRAWINGS S01.01, S01.02 AND S01.03.

ALL SLABS TO BE 220mm THICK U.N.O

WALL CONCRETE STRENGTH TO BE 32MPa, UNLESS NOTED OTHERWISE.

ALL FALLS TO ARCHITECT'S DETAILS.
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FOR STRUCTURAL SPECIFICATIONS REFER TO DRAWINGS S01.01, S01.02 AND S01.03.
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SCALE As indicated @ A1

09.08.19

CATHERINE FIELD PS

NHQC2

NEW HIGH QUALITY CLASSROOMS

TYPICAL STAIR PLANS AND
DETAILS - SHEET 1

MH JL

P
ro
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t 
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s

S15.01

P
E

J
L

STAIRS 3D VIEW

STAIR PLAN VIEWS

GENERAL NOTES:

FOR STRUCTURAL SPECIFICATIONS REFER TO DRAWINGS S01.01, S01.02 AND S01.03.

CONCRETE STRENGTH TO BE f'c = 40MPa.

REFER TO DW S15.02 FOR STAIR DETAILS
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SCALE  1 : 100 @ A1

09.08.19

CATHERINE FIELD PS

NHQC2

NEW HIGH QUALITY CLASSROOMS

FOUNDATION PLAN - BLOCK
A

MH JL
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FOUNDATION PLAN - BLOCK A

CONCRETE COLUMN SCHEDULE

MARK SIZE COMMENT(S)

CC1 350 DIA 5N16 VERTICAL, R10-200 TIES

CC2 200 x 800 8N16 VERTICAL, R10-200 TIES

WALL SCHEDULE

MARK THICKNESS COMMENT(S)

BLOCK RETAINING WALL

RW1 190 REFER RETAINING WALL DETAILS FOR
SIZE AND FOOTINGS

CONCRETE

CW1 200 150kg/m³ REINFORCEMENT RATE

FOUNDATION SCHEDULE

MARK SIZE COMMENT(S)

PAD

PF1 400 DEEP x 1500 x 1500 6N16 EACH WAY BTM

FOR STRUCTURAL SPECIFICATIONS REFER TO DRAWINGS S01.01, S01.02 AND S01.03.

HIGH LEVEL PAD FOOTINGS DESIGNED BASED ON ALLOWABLE BEARING PRESSURE 
OF 200kPa. BORED CONCRETE PILES BASED ON ALLOWABLE BEARING PRESSURE OF 
1200kPa. 

FOR FOUNDATION DETAILS REFER DRAWINGS S09.01 AND S09.02.

GENERAL NOTES:

200 DENOTES CONCRETE THICKNESS

CC
1/

O

DENOTES REINFORCED CONCRETE COLUMN OVER

DENOTES STEEL COLUMN OVERSC
1/

O

LEGEND:

CONCRETE PILE LOAD SCHEDULE

MARK SIZE LOAD G (kN) LOAD Q (kN) COMMENT(S)

P1 600 DIA 450 260 SOCKETED 1500 INTO 2000
kPa CLAYSTONE
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HATCH DENOTES GROUND 
FLOOR WALKWAY. REFER 
TO DWG S04.00 FOR PLAN

ALLOW FOR 250 THICK THROAT FOR 
TIERED SEATING WITH 400x400 EDGE 
BEAMS
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SCALE  1 : 100 @ A1

09.08.19

CATHERINE FIELD PS

NHQC2

NEW HIGH QUALITY CLASSROOMS

GROUND SLAB PLAN -
BLOCK A

MH JL
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CONCRETE COLUMN SCHEDULE

MARK SIZE COMMENT(S)

CC1 350 DIA 5N16 VERTICAL, R10-200 TIES

CC2 200 x 800 8N16 VERTICAL, R10-200 TIES

WALL SCHEDULE

MARK THICKNESS COMMENT(S)

BLOCK RETAINING WALL

RW1 190 REFER RETAINING WALL DETAILS FOR
SIZE AND FOOTINGS

CONCRETE

CW1 200 150kg/m³ REINFORCEMENT RATE

FOUNDATION SCHEDULE

MARK SIZE COMMENT(S)

PAD

PF1 400 DEEP x 1500 x 1500 6N16 EACH WAY BTM

BLOCK A GROUND FLOOR SLAB PLAN

FOR STRUCTURAL SPECIFICATIONS REFER TO DRAWINGS S01.01, S01.02 AND S01.03.

SLAB TO BE 100 THICK RAFT SLAB WITH RIBS AS SHOWN ON PLAN. SLAB TO BE 
POURED ON 0.2mm POLYTHENE SHEETING OVER 50mm VOID FORMER (AND 50mm 
DRAINAGE LAYER)

CONCRETE SLAB STRENGTH TO BE f'c = 25MPa.

2-N12 x 1500 LONG TRIMMER BARS IN TOP AT ALL RE-ENTRANT CORNERS (TYPICAL) 

PROVIDE SUBSOIL DRAINAGE UNDER SLAB AND AT BASE OF SHORING
WALL AS PER HYDRAULIC ENGINEER'S DETAIL.

WALL CONCRETE STRENGTH TO BE 32MPa, UNLESS NOTED OTHERWISE.

ALL FALLS AND STEPS TO ARCHITECT'S DETAILS.

NON-STRUCTURAL HOBS & KERBS ARE NOT SHOWN, REFER TO ARCHITECT'S DRAWINGS
FOR EXTENT & LOCATION.

GENERAL NOTES:

50 DENOTES SLAB STEP

200 DENOTES CONCRETE THICKNESS

LEGEND
CC

1

DENOTES REINFORCED CONCRETE COLUMN OVER AND UNDER

DENOTES STEEL COLUMN OVER AND UNDERSC
1

DENOTES PRECAST WALL OVER AND UNDER
PCP1
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HATCH DENOTES LEVEL 1 
WALKWAY. REFER TO DWG 
S05.00 FOR PLAN

GROUND SLAB UNDER 
SHOWN DASHED

220

VOID
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SCALE  1 : 100 @ A1

09.08.19

CATHERINE FIELD PS

NHQC2

NEW HIGH QUALITY CLASSROOMS

LEVEL 1 SLAB PLAN -
BLOCK A
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BLOCK A LEVEL 1 SLAB PLAN

CONCRETE COLUMN SCHEDULE

MARK SIZE COMMENT(S)

CC1 350 DIA 5N16 VERTICAL, R10-200 TIES

CC2 200 x 800 8N16 VERTICAL, R10-200 TIES

WALL SCHEDULE

MARK THICKNESS COMMENT(S)

BLOCK RETAINING WALL

RW1 190 REFER RETAINING WALL DETAILS FOR
SIZE AND FOOTINGS

CONCRETE

CW1 200 150kg/m³ REINFORCEMENT RATE

FOR STRUCTURAL SPECIFICATIONS REFER TO DRAWINGS S01.01, S01.02 AND S01.03.

ALL SLABS TO BE 230mm THICK RC. REINFORCEMENT RATE 120kg/m3

WALL CONCRETE STRENGTH TO BE 40MPa, UNLESS NOTED OTHERWISE.

ALL FALLS TO ARCHITECT'S DETAILS.

NON-STRUCTURAL HOBS AND KERBS ARE NOT SHOWN, REFER TO ARCHITECT'S 
DRAWINGS FOR EXTENT AND LOCATION.

REFER TO DRAWING SERIES S15.## FOR STAIR PLANS AND DETAILS

GENERAL NOTES:

DENOTES PENETRATION/VOID IN SLAB, 
PROVIDE TRIMMER BARS

50 DENOTES SLAB STEP

200 DENOTES CONCRETE THICKNESS

LEGEND

CC
1

DENOTES REINFORCED CONCRETE COLUMN OVER AND UNDER

DENOTES STEEL COLUMN OVER AND UNDERSC
1

CW1
DENOTES LOAD BEARING CONCRETE WALL OVER AND UNDER
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ROOF OUTLINE SHOWN DASHED
ALLOW FOR 25kg/m2 OF STRUCTURAL STEEL 
FOR ROOF.
NOTE: RAFTERS TO BE FIRE RATED. FIRE 
RATING TBC PENDING FIRE ENGINEER'S REPORT.
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SCALE  1 : 100 @ A1
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NEW HIGH QUALITY CLASSROOMS

ROOF FRAMING PLAN -
BLOCK A
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CONCRETE COLUMN SCHEDULE

MARK SIZE COMMENT(S)

CC1 350 DIA 5N16 VERTICAL, R10-200 TIES

CC2 200 x 800 8N16 VERTICAL, R10-200 TIES

WALL SCHEDULE

MARK THICKNESS COMMENT(S)

BLOCK RETAINING WALL

RW1 190 REFER RETAINING WALL DETAILS FOR
SIZE AND FOOTINGS

CONCRETE

CW1 200 150kg/m³ REINFORCEMENT RATE

FOR STRUCTURAL SPECIFICATIONS REFER TO DRAWINGS S01.01, S01.02 AND S01.03.

ALL SLABS TO BE 230mm THICK RC. REINFORCEMENT RATE 120kg/m3

WALL CONCRETE STRENGTH TO BE 40MPa, UNLESS NOTED OTHERWISE.

ALL FALLS TO ARCHITECT'S DETAILS.

NON-STRUCTURAL HOBS AND KERBS ARE NOT SHOWN, REFER TO ARCHITECT'S 
DRAWINGS FOR EXTENT AND LOCATION.

REFER TO DRAWING SERIES S15.## FOR STAIR PLANS AND DETAILS

GENERAL NOTES:

DENOTES PENETRATION/VOID IN SLAB, 
PROVIDE TRIMMER BARS

50 DENOTES SLAB STEP

200 DENOTES CONCRETE THICKNESS

LEGEND

CC
1

DENOTES REINFORCED CONCRETE COLUMN OVER AND UNDER

DENOTES STEEL COLUMN OVER AND UNDERSC
1

CW1
DENOTES LOAD BEARING CONCRETE WALL OVER AND UNDER

BLOCK A ROOF FRAMING PLAN
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