STANDARD CLAUSES ON CIVIL ENGINEERING FOR INCLUSION IN FUNCTION DESIGN BRIEFS

A. STRUCTURAL DESIGN
1. General Criteria
The Structural design of the new buildings must comply with the following minimum design performance criteria:

m-
a. 
All structural design, documentation and construction supervision shall be the responsibility of an engineer qualified for corporate membership of the Institution of Engineers Australia and National Professional Engineers Register 3 (NPER3), registered with qualifications to undertake the work required and be compatible with the design intent of inter-related disciplines.

b. 
All structural design data and criteria shall include details appropriate to the loadings, capacities, strength of materials, deflection limits, site classification, durability and the like.

c. 
Appropriate site investigations and reports are required to be obtained for the buildings in accordance with AS 1726. An appropriately qualified geotechnical engineer shall carry out the site classification. Foundation design recommendations for the site shall relate to the latest edition of AS 2870 (including supplement).

d. 
The structured design shall be in accordance with all relevant Australian

Standards, the Building Code of Australia (BCA) and building regulations. The design shall not only have sufficient strength to resist the statutory loads but shall also be serviceable with respect to short term and long term deflections, vibrations and durability in accordance with industry best practice.

e. 
The provisions of the Worksafe National Standard for Occupational noise

(NOHSC:1007 (1993).

f. 
The designed structure shall be able to support the loads of equipment including roof-mounted equipment (such as aerials & satellite dishes), plant items as well as the dead, live, wind and earthquake loads.

g. 
Special attention shall be given to the design details, construction methods, and workmanship to ensure weather tightness, with special emphasis placed on the serviceability of joint seals and membranes under the design exposure conditions.

2. Design Loadings

a.
The structural design live loads shall be in accordance with the latest version of AS 1170 Part 1, “SAA Loading Code: Dead and Live Loads”.

b.
The design shall provide for the following design live loads as a minimum:


i. 
Office Floor

-
4 kPa + 1 kPa Superimposed


- 
Dead load for demountable partitions

- 
Additional superimposed Dead Load for suspended and computer floors in TOP SECRET Area (if applicable)


ii. 
Compactus Areas 
10 kPa


iii. 
Plant Rooms 

5 kPa

c. 
The design wind load shall be based on the appropriate parameters as they relate to the site and as defined by the latest edition of AS 1170 Part 2. The wind loads shall be determined for appropriate class of Region, Terrain Category and Topographic, Importance & Shielding Multipliers. In addition to any other loads, the internal walls shall be designed for differential internal pressure.

d. 
The building and its components are to be designed to meet the requirements of the latest version of AS 1170 Part 4 for a type III post disaster recovery building (unless advised otherwise). In particular, the following elements are to be included in the design:

i. Façade, and


ii. 
Masonry Walls.

3. Serviceability Requirements

a.
The structure shall incorporate adequate movement joints to accommodate volumetric changes in the structural elements due to temperature and moisture variations, load deformations and foundations movements.

b. 
The joints between the floor slabs need to be considered carefully. Changes of levels between slabs as a result of differential settlement will not be permitted.

c.
The designer shall ensure that the areas subject to heavy impact (e.g. loading dock etc) shall be designed to withstand impact and abrasion.

d. 
All internal partition walls, their fixings and supports are to be designed to carry all loads to which they are subjected and not less than 0.25kPa of pressure as a working load.

e.
Walls subject to pressure differential as the result of mechanically forced or drawn air are to be designed to pressures supplied by the mechanical consultant.

These pressures are to account for the effect of sudden events such as start up and vent closure.

f.
The design shall address the serviceability and durability requirements of all relevant Australian Standards. In addition the design shall contain deflections within the limits of the relevant Australian Standard.

g.
The structural components shall be designed and constructed to contain any deflections under service loads within limits for structural integrity, visual appearance, avoidance of excessive floor slopes, prevention of cracking in floors, walls and ceilings, proper installation and operation of machinery and equipment, traffic or the building occupants, and avoidance of ponding.

h.
All concrete components are to be designed such that their long-term deflection does not exceed the span divided by 250.

i. 
The building is to be designed to avoid perceptible vibrations with special consideration for the following:

i. 
plant and equipment;

ii. 
footfall induced vibrations; and

iii. 
vibration in office areas.

j.
Acceptable design methods and criteria are set out in ACSE paper by Thomas M. Murray 1995, “Building Movement”.

k.
Vibrations due to plant should not be structurally critical or unacceptable to the occupants. All mechanical equipment shall be isolated from the structure to minimize any transfer of vibration.

l.
Floors shall be designed to ensure that there are only slightly perceptible vibrations under footfall effects, or from other internal sources. Vibration amplitudes shall be kept below 2mm/sec and natural frequencies should not be less than 6 Hz.

m.
Where masonry walls are proposed, the actual loading and distribution is to be considered. The structure supporting masonry walls is to be designed to ensure that any movement is within the requirements of AS 3600. The design shall ensure elements are provided which can direct and accommodate building movement without detriment to the wall’s appearance. The design shall incorporate fire protection of structural elements in accordance with the BCA.

n.
The design shall incorporate structural tolerances. Construction tolerances for structural components are to be as nominated in relevant design codes and as required for the finishes applied over those structural components.

o.
The design shall give special consideration to all structural components and systems, especially external cladding and their fixings.

p.
All structural steelwork design and detailing shall conform to the latest or equivalent version of AS 4100. The roof design shall ensure that the roof slope and deflection of roof members are within acceptable limits to avoid ponding and leakage to the roof. Adequate anchorage shall be provided against uplift forces and if necessary, the anchorage taken down to floor slab or fitting. The surface preparation and priming of structural steel shall be appropriate to the exposure of the service.

q.
All concrete elements are to be designed to AS 3600 and AS 3610 with special consideration to the following:

i. 
Design and construction of floor slabs and beams with respect to deflections, stripping period and removal of forms and false work.

ii.
Minimum ratios of reinforcement in slabs, beams and walls for shrinkage and temperature cracking control.

iii.
Durability of all externally exposed reinforced concrete to achieve a design life of 50 years. The designer shall take into account the severity of local environment.

iv.
Precast concrete detailing shall be in accordance with the Concrete Institute of Australia publication, “Recommended Practice: Design Detailing of Precast Concrete”.

r.
Structural adequacy of all glazing and associated framing is to be specifically certified for structural adequacy by an engineer with NPER3 registration, and to be in accordance with AS 1288, including thermal stresses and any special blast resistance requirements.
4.
Standards & Codes

a.
Design of the structural components shall comply all relevant Australian Standard and Codes (latest versions), but not limited to, the following:

-
AS 1170

Dead, Live, Wind & Earthquake Loads

-
AS 1288

Structural Adequacy 

-
AS 1418

Cranes 

-
AS 1726

Site Investigation & Reporting

-
AS 2870

Foundation Design

-
AS 3600

Concrete Structures

-
AS 3610

Formwork for Concrete

-
AS 3700

SAA Masonry Code

-
AS 4100

Steel Structures

-
AS/NZS 4600
Cold-formed Steel Structures

B. Siteworks

a.
All works should be cognisant of and responsive to, the wider environmental, social and historic issues relating to the site and its context.

b.
Proposed works are to be in accordance with approved Defence master plans, and are to comply where possible with all relevant Local, State and Federal regulations, codes and standard.

c.
The design approach and philosophy to be adopted for the site works proposed, is to be specific to the place and the region, and clearly shown and documented as part of the design process.

d.
An Environmental Management Plan (EMP) is required to be prepared by the works contractor. The EMP is to address following issues, which shall be undertaken during the design phases: 

i. Hazardous substance management;

ii. soil and water control;

iii. site rehabilitation ;

iv. Site protection;

v. waste collection and removal; 

vi. dust suppression; and 

vii. noise abatement 

e.
If required, the Design Team is to provide advice on the requirements for a Geotechnical Investigation, prepare a brief for the Geotechnical Investigation to be submitted for approval, procure and manage the investigations (reimbursable cost), analyse the results of the investigations and incorporate any implications arising from the investigation into the design.

f.
If required, the Design Team shall provide advice on the requirements for a Site Survey, prepare a brief to be submitted for approval, procure and manage the survey (reimbursable cost), review the results of the investigations and incorporate any implications arising from the investigation into the design.
g.
Prior to any disturbance of the ground or existing vegetation, in preparation for construction, the Design Team is to ensure provision has been made for:

i. Maximum soil erosion and water runoff control measures to be implemented; 

ii. Archaeology support, if relevant;

iii. Stripping and stockpiling of site topsoil and other materials, for later re use;

iv. Chipping of woody material and stockpiling for later reuse;

v. Erection of temporary protective fences;

vi. Provision of facilities for construction workers, as necessary, including vehicle parking areas; and

vii. Notification of, and permission from, relevant Authorities.

C.
Stormwater and Drainage

a.
Depending on the local environmental sensitivity an appropriate priority be given to the control of quality and quantity of stormwater discharged from the Defence facility.
b.
The stormwater runoff from the proposed facilities must be designed to meet the following requirements to permit run-off to the adjacent land without affecting water quality:

i. Control the quality of stormwater discharged from the defence facility by use of appropriate pollution control devices; 

ii. Mitigate the impact of new development on flood levels within the defence boundary as well as on neighbouring properties; and

iii. Ensure the works do not increase the attractiveness of the area to birds.

c.
Open channels to be generally unlined, however consideration to be given to providing a concrete mowing strip in the invert to also act as a low flow channel. This will minimise in channel ponding and mosquito breeding areas and make the channels less attractive to birds.

d.
Unless specified otherwise, the performance of the drainage design is set out in the table below:

	Stormwater and Drainage Design Criteria

	Facility
	Drainage Requirements

	Runways
	No ponding during the 100 year average recurrence interval (ARI) event.

	Taxiways
	No ponding during the 50 year ARI event.

	Aprons (General)
	No ponding during the 10 year ARI event.

	Aprons (within 65 m of buildings)
	No ponding during the 50 year ARI event.

	Runway strip
	Duration of ponding within 75m of runway centreline during the 5 year ARI storm not to exceed 12 hours.

	Taxiway and apron flanks
	Duration of ponding within 1m of pavement edge during the 5 year ARI storm event not to exceed 12 hours.

	Operational Buildings
	Floor level 0.3m above the 100 year ARI flood level.

	Other buildings
	Floor level 0.2m above the 50 year ARI flood level.

	Main access road
	Depth of flooding during a 50 year storm should be less than 0.1m.

	Other roads, carparks, etc
	Depth of flooding during 10 year ARI storm should not exceed 0.1m for roads and 0.03m for carparks.


e.
Where practical, works are not to interfere with natural drainage patterns of the site. The drainage system shall not create erosion or pollution problems. Where possible, provide retarding / detention basins on site.

f.
Stormwater drainage system shall be designed in accordance with:

i. Australian Rainfall and Run-off; and

ii. AS3500.3 National Plumbing & Drainage Code, Pt 3 – Stormwater Drainage.
g.
Design shall take into account all external catchments that contribute to the site and allow for the potential expansion of the development.

h. Subsoil drainage system shall be provided under pavement edges and other areas to collect and dispose of subsoil drainage and maintain uniformity of moisture content. All subsoil drains shall be provided with a flush out riser. Discharge subsoil drains into stormwater system.

i. Provision for overflow path for 100 year ARI major flows, retarding basin and on-site retention system to be examined and designed in order to minimise impact of flooding on the site and adjacent areas.

j. Provision for litter and sediment traps are to be examined to prevent stormwater pollutants from entering into the existing drainage system.

D.
HARDENED STRUCTURES

1. 
Scope
This section deals with the general requirements for designing and constructing the Hardened Structures. For siting of such facilities, refer section F of this document, which provides the details of siting and safety of Explosive Ordnance facilities.

2. 
Serviceability Requirements

a.
The primary objective for hardened structures is to prevent propagation of explosion from one building or part of a building to another or mass detonation, and to protect personnel and valuable equipment from the explosion. 

b.
The design of blast-resistant structures must consider the transient loadings and dynamic response of the structure that results from the specified design event. Blast-resistant design is often required in conjunction with the construction of weapons system facilities, both developmental and operational, as well as for structures designed to resist the effects of intentional attack. 

3.
References & Standards
a.
Confronted with the need for structures such as these, the CSIG-DDA will assist to obtain relevant references and identify the appropriate specialty consultants to assist in the design. All such structures shall be sited, designed and constructed in accordance with the latest versions of Safety Principles for the Handling of Explosive Ordnance (OPSMAN 3) and Defence Explosive Ordnance Safety Manual (DEOP-103).
b.
In general for explosive storehouses with a peak design blast pressure of 7 bar, the generic design brief should be followed. The brief was prepared in 1997, and its title is “ Hardened Explosive Storehouses, Generic Design Brief for Department of Defence”. Alternative designs can be submitted but they must satisfy the following criteria to be deemed as conforming.

- 
Satisfy ‘Hardened Explosive Storehouses, Generic Design Brief’, Department of Defence, May 97, and
- 
Be certified as complying with Generic Design Brief by appropriately qualified and experience structural engineer.   The decision on the suitability of the engineer for this certification rests with DRM.
c.
Design of structures to resist the effects of accidental explosions will be in accordance with TM 5-1300, Structures to Resist the Effects of Accidental Explosions, Nov 90. The reference is mandatory for explosive safety design. 

d.
Design of structures to resist the effects of conventional weapons will be in accordance with TM 5-855-1, Design Analysis of Hardened Structures to Conventional Weapons Effects, Aug 98.
e.
Design of facilities to resist the effects of nuclear weapons will be in accordance with TM 5-858-1, TM 5-858-2, TM 5-858-3, TM 5-858-4, TM 5-858-5 and TM 5-858-8, Designing Facilities to Resist Nuclear Weapon Effects, Aug 85.
E.
RANGES AND TRAINING AREA

1. 
Scope
This section deals with the general requirements for designing, constructing and certifying the permanent military ranges, including the Range Siting Boards and Range Safety Boards. It includes the minimum criteria that apply to all types of arms ranges.

2.
References & Standards
a.
All ranges are to be constructed in accordance with the confirmed result of a Range Siting Board and the training area masterplan. The design and construction should be as laid down for that particular range type in the Range Design and Construction Pamphlet, including any clarification and amplification provided by the Range Inspector

b.
The Range Design and Construction Pamphlet, currently in draft form, includes design and construction standards for following types of ranges:


-
Miniature Cartridge Range;


-
25m Range;


-
Open Range (25m to 300m);


-
Classification and Converted Classification Range;


-
Static Mechanical Range;


-
Marksmanship Training Range;


-
Snap and Gallery Ranges;


-
Section Defence Range;


-
Individual Sneaker Range;


-
Standard Grenade Ranges;


-
Assaualt Grenade Range;


-
Direct Fire Support & Anti-Armour Ranges;


-
M18A1 Range


-
Pairs Battle Shooting Range


-
Battle Shooting and Field Firing Ranges;


-
Military Operations in Urban Terrain Range;


-
Non Standard Centrefire Range;


-
Improvised and Test Ranges;


-
Shotgun Range

c.
Overall, the design and construction of ranges and the associated facilities shall be in accordance with the following documents and should comply all relevant Australian Standard and Codes (latest versions) but not limited to the following:

-
latest Range Design and Construction Pamphlet, currently in draft form.

-
DI (G) ADMIN 59-1-Management of Defence Training Areas

-
AS 1170

Dead, Live, Wind & Earthquake Loads

-
AS 1288

Structural Adequacy

-
AS 1418

Cranes

-
AS 1726

Site Investigation & Reporting

-
AS 2870

Foundation Design

-
AS 3600

Concrete Structures

-
AS 3610

Formwork for Concrete

-
AS 3700

SAA Masonry Code

-
AS 4100

Steel Structures

-
AS/NZS 4600
Cold-formed Steel Structures

3. 
Reviews and Changes
Any departure from the existing design must be approved by Range Siting Board and endorsed by the Directorate of Design Acceptance Civil Engineering (DDA – CA) section.

4.
Range Boards

a.
Range Siting Board. A Range Siting Board is to be convened when a new training area or range is proposed, or changes to the existing range are proposed, which may affect the safe use of the facility. The purpose of the board is to ensure that the range or training area is sited in accordance with the current policy in regards to safety, design, construction and environmental considerations, and that it makes the best use of the training area.

b.
Range Safety Board. A Range Safety Board is to be convened when a new training area or range has been constructed. The purpose of a Range Safety Board is to ensure that a range has been constructed correctly and that all safety measures are in place for its acceptance into service.

c.
Conduct of the Boards. The boards are to be conducted in accordance with the annex H of DIG ADMIN 59-1-Management of Defence Training Areas. 

5.
Orientation

The recommended range axis is from North to South. East to West should be avoided due to difficulty in sighting, which will be experienced in the morning and afternoon with the sun shining directly at the firer’s face.

F.
EXPLOSIVE ORDNANCE FACILITIES

1. 
Scope
This section deals with the general requirements for siting, designing and construction of the Explosive Ordnance (EO) storage, process buildings and associated facilities, including EO storehouses, workshops and preparation buildings. The section also covers the requirements of the Site Selection Board (SSB). For details on Hardened Structures, please refer to section on Hardened Structures of this document.

2.
Purpose
The purpose of this section is provide general guidance on the safety precautions required in the design and construction of EO facilities so that:

a. 
at an Exposed Site (ES), initiation of, and/or damage to the contents of an EO building can be prevented by structural resistance to blast and high velocity projections;

b. 
at a Potential Explosion Site (PES), initiation of, and damage to the contents of adjacent buildings can be prevented by intercepting high velocity projections and reducing blast; and

c. 
in process buildings personnel can be protected from the effects of a nearby explosion.
3.
References & Standards
a.
All EO facilities are to be sited and laid out according to the confirmed result of the Siting Selection Board. The layout, design and construction shall be in accordance with the latest versions of Safety Principles for the Handling of Explosive Ordnance (OPSMAN 3) and Defence Explosive Ordnance Safety Manual (DEOP-103). The DEOP-103 is subordinate to the OPSMAN 3, and is intended to replace the former documents published by the single services (incorporating much of RAAF’s AAP 7039.001, Navy’s ABR 862, and Army’s ALI-POL 9-1).
b.
The primary object of OPSMAN3 is to establish EO safety principles to be used as guide for the development of detailed instructions for the layout of EO facilities. It also provides principles and criteria for other related matters such as design environment etc.

c.
The DEOP-103 is a set of instructions that details the general and specific requirements for the planning, siting and construction of EO facilities.

d.
In case of insufficient information from OPSMAN3 and DEOP-103, the single services documents like RAAF’s AAP 7039.001, Navy’s ABR 862, and Army’s ALI-POL 9-1, could be referred after consultation with CE-EPP section.

4. 
Reviews and Changes
The layout, design and any new construction method shall be adopted only after the approval of Site Selection Board and endorsement of the DDA - CA section.

G.
MILITARY AIRFIELDS

1.
Scope

a.
This section is intended to provide the formal guidelines that govern such designs and construction of military permanent airfields. It does not in any way purports to have a prescriptive solution for each and every airfield requirement.  Every military airfield will have a different functional requirement and most certainly a unique threat of attack from the air and the ground. The information provided in this section should only be used after first assessing the airfield’s function and threats to operations.

b.
Similar guidance on the design of airfield lighting systems can be found in the electrical section of the generic FDB. 

2.
References & Standards
a.
A chapter in, and shall be referred before designing the airfields.

b.
The authoritative document used for the design of permanent airfields around the world is the International Civil Aviation Organisation’s (ICAO) Annex 14. To more closely reflect Australian operating conditions, Manual of Standard, Part-139, Aerodromes (MOS-139) has been rewritten in Australia, replacing the Rules and Practices for Aerodromes (RPA). Due to the specialised nature of military aviation operations, ADFP 602 - Joint Works and Administration Aerodrome Design Criteria, was produced by Defence as a separate document to reflect those elements of military aerodrome design that differ from ICAO Annex 14. More details are provided in a chapter in DEMG titled Design of Military Airfield.
b.
The design of permanent military aerodromes in Australia is based upon both ICAO Annex 14 and ADFP 602. Where there is a conflict in the guidance provided by these documents, the requirements of ADFP 602 is to take precedence. Following is a list of the standards, in order of preference, which shall be followed:

-
ADFP 602

-
ICAO Annex 14

-
MOS-139.






