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INITIAL REVIEW PANEL

This is the first in a series of standard drawing codes of practice for precast concrete products.  Prepared for Precast NZ Inc. by C.R. (Robin) Francis.
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RELATED DOCUMENTS

Reference is made in this document to the following:

NZS/AS 1100
Technical Drawing Standard

NZS 3109
Specification for Concrete Construction

FOREWORD
This Code of Practice has been prepared for Precast NZ Inc. for the use of Members and for distribution to specifiers to enable the development of uniform methods for the preparation of shop drawings for precast concrete panel units.

It should also be of use to architects and structural engineers in the preparation of contract drawings so that their requirements may be transferred to shop drawings with minimum confusion.  There is also the possibility of using some of their output directly in the workshop thus eliminating the cost of producing separate drawings.

This code of practice draws on joint NZS/AS:11OO Standard for Technical Drawing.   It does not supersede it any way, rather it extends it into a specific field.

The emphasis is on precast wall panels since it is with these units that most problems occur. However, many of the principles detailed here are applicable to other components such as beams, piles, etc.

It must always be borne in mind that precast concrete shop drawings are not drawings of concrete components, rather they are drawings of moulds, or drawings from which moulds may be constructed. Thus the drawing of a wall panel is not an elevation even, though dimensions are taken from the designer's elevations.  Rather it is a plan of the mould lying on the casting bed, viewed from above. Details such as edge rebates, grooves etc. should be drawn as they relate to this orientation, not as they will appear in the finished structure. Notwithstanding, it is usual to refer to the "top" and "bottom" of these components as they will appear in the building likewise to "vertical" and 'horizontal” sections.

This industry code has been prepared in accordance with the general format of standards by Standards NZ with a view to possible future adoption as a NZ standard with minimal requirements for re-editing.

Grateful acknowledgement is made to the Stresscrete Division of Firth Industries to reproduce their in-house standard, initially prepared by Stuart Ashby and Barry Dickson.

Code of Practice for the

PREPARATION OF SHOP DRAWINGS FOR

PRECAST CONCRETE PANELS

1.0
DEFINITIONS

In this code of practice, unless inconsistent with the context, the following definitions shall apply:

ANCHOR means a proprietary cast-in component for lifting and handling precast components.

DESIGNER means the architect and/or the structural engineer responsible for the preparation of the overall contract drawings and specification.

DRAUGHTSMAN means the firm or person responsible for the preparation of the shop drawings.

DRAWING(S) means, unless qualified, the shop drawings.

MOULD MAKER means the tradesman responsible for the fabrication of the moulds in the factory.

OSH means Occupational Safety and Health

WELD PLATE means a fabricated steel component cast in for the purpose of subsequent site welding. Abbreviated to “WP”.

Other definitions shall be as described in

NZS 3109:1997 “Specification for Concrete Construction”

2.0
PRESENTATION

2.1
Sheet Size
Drawings shall be presented on Al or A3 size sheets in a format suitable for photocopying. Minor components e.g. weld plates may be presented on A4 size sheets.

Line thickness should be 0.5mm and 0.35mm. 0.5mm should be used for outlines, printing and diagrammatic representation of reinforcing.  0.35mm should be used for dimension lines, centre lines (chain dot) and hidden lines (continuous dot).

Comment

These line thicknesses are suitable for photo-reduction of 50% e.g. from Al to A3. Printing on drawings intended for reduction should have a minimum height of 5mm (actual size).

2.2
Scales

Preferred scales and typical uses are as follows:

1:200, 1:100 
Layout for general arrangement drawings of components in the building.

1:50
Outlines of wall panels.

1:20
Elevations and sections which contain pilasters, corbels etc. Elevations of beams etc.

1:10
Details of edges, cross sections, showing reinforcing, surface roughening.

1:5, 1:2
Details of grooves, rebates, weld plates.

Comment

The largest convenient scale should be used. Paper is much cheaper than a rejected component

2.3
Information Required

The following information should be provided on each sheet:

Job title and address, e.g.

SMITH HOUSE, 123 QUEEN ST, AUCKLAND

Component description e.g. PRECAST WALL PANELS - Lines 3 and D.

Scales:

If only one or two scales are used, this should be obvious without further details. If three or more scales are used these should be noted in the title block at each section, detail etc.

Specified Strength of Concrete:

This should be noted near the title block or in general notes in the form e.g.
"Concrete Strength f’c = 30 MPa at 28 days”

Initials and address of draftsman, date and revision number:

(unless an in-house employee of the precast concrete manufacturer).

3.0
DRAUGHTING PRACTICE

3.1
General
This section applies principally to wall panels.

Wall panels shall be drawn as viewed in the mould, i.e. plan view from above. Generally drawn at 1:50 although complicated shapes may require a larger scale.  They should preferably be drawn in sequential order as placed, if this is known. Each panel should be identified by a unique mark/number for quality control purposes. These numbers may take the form of individual numbers. Even in the case of several identical units, e.g.

MK11, MK12, MK13 or MK11-1, MK11-2, MK1 1-3. The marks should be agreed with the precast manufacturer.
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One of the earliest stages of drawing should be the preparation of a small-scale layout plan with labelled grid lines (though not necessarily grid dimensions) with the relative positions of each component.
 - see Figure 1.

Figure 1.
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Details should generally be drawn to scale of 1:10. Edge details are most important. Edge details should be identified by a capital letter inside a hexagon and noted on each panel elevation adjacent to the edge to which they apply. See Figure 2.

Figure 2.

3.2
Mould Face

The mould face should always be shown on details and sections. This is designated by a Ø3 solid circle placed adjacent to what is in the factory the surface of the casting table. This is shown in figure 2.  The detail or section should ALWAYS be drawn as viewed in the factory as the drawing is read, that is to the right of a vertical section, below an edge detail or horizontal section.  Thus detail B figure 3 should NEVER be drawn:
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Figure 3

3.3
Volume and Weight

The volume of each component shall be calculated and shown to the nearest 0.01 m3 Chamfers, chases etc need not be taken into account.

The weight of each component shall be calculated and shown to the nearest 0.01 tonne or 10kg. Because these weights are used in lifting calculations, which are concerned with OSH compliance, an upper bound of density from quality control tests should be used in the calculation. The two figures can conveniently be expressed under the component mark number thus:

MK 17-1 off

Vol. 2.77 m3 Wt 7.09T

3.4
Reinforcing

Reinforcing should be detailed in accordance with commercial practice - that is generally out to out of stirrups, centre line to centre line of cranked reinforcing. Cover, both face and end should always be shown, either in detail on individual component drawings or at least in a general note.

A departure from normal structural drafting practice occurs where starters protrude through a side form. In these cases the bar centre line dimension should be detailed, allowing for the designers cover requirements and the physical dimensions of the bar. For example consider a D bar protruding through the end of a precast beam, designer specified cover 4Omm.
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Bar diameter max 17.9 mm, say 18. Then centre line dimension is 40 + 18/2 = 49mm. This is the dimension, which the mould maker will gauge to centre his drill. The detail is shown in Figure 4.

Figure 4

Description of bars should be in the following order:  Type, Diameter, Spacing, thus: 
HD12 - 300

Comment:

Australian and New Zealand practice differs. Australian notation for a deformed medium tensile bar is DY. NZ notation is HD. Notation also differs within NZ. Thus it is recommended that local practice is followed to avoid confusion.

3.5
Inserts

Various proprietary inserts are frequently required.  These may be threaded inserts e.g. Ramset  TCM,  Reid  TIM,  Ramset  Plate Anchors, Reid Swiftlift, etc.

Threaded inserts should be shown by a Ø2 solid for an insert on the near face, outline for the far face, and designated by industry accepted abbreviation and dimension and near or far face, in plan views.  Anchors should be similarly dimensioned.
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Recommended symbols are:

Figure 5

If only one capacity anchor is used then a general note may cover this. If two or more capacity anchors are used, then every anchor shall have its capacity noted.

This is an OSH matter and strict compliance is essential.

3.6
Weld Plates

These should be dimensioned to their edges not their centre lines. Weld plates on near face should be filled solid and identified "NF" those on the far face drawn (0.5mm) dotted, identified “FF".  Each weld plate should have a mark or weld number.

Comment:

Reference to proprietary products is for convenience only and does not imply any approval 
3.7
Roughening (at construction joints)
Where insitu concrete is poured against precast, the precast is normally roughened. The treatment required is described in NZS 3109:1997 cl. 5.6.3 Types of Joint, being either Type A or B or C.

The degree of surface roughening required should be clearly noted on the drawings. Roughened surfaces viewed directly on the drawing should be indicated by diagonal fine line hatching. For large areas or where this practice would obscure other details a narrow band of hatching, about 4mm wide round the roughened area will suffice.

Where a roughened surface is used for connections to floor slabs, the roughened area should stop about 40mm below the floor surface so that accidental roughening is not visible in the finished buildings. Roughening to the floor starters is generally enough.

Roughening in section or side view should be shown by a 0.5mm fine zigzag line see Figures 4 and 6.

Figure 6 shows typical roughening for a wall panel with both ground and mezzanine floors.
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Figure 6
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4.0
DlMENSlONlNG 
Dimensions should follow normal structural practice, but the following points should be observed

4.1
General Practice

All interior dimensions should be closed to remove any need for arithmetic on the part of the mould maker - See Fig 7. 

[image: image11.png]0se

600

1400

0s.¢

‘ 1200
1

2000 OA.

800

006¢

00l

VO 000€





Figure 7 

4.2
Dimensions

Where numerous small dimensions, particularly of odd sizes or where individual dimensions are rounded approximations, running dimensions may be considered. These are convenient for the mould maker in that he can fix his tape, and mark off the drawing dimension immediately.  If running dimensions are used, the zero point must be shown.

Calculated dimensions should be shown generally to the nearest whole millimetre. However when clearances are involved, it is good practice to round down, to reduce the chance of interference.

4.3
Joint Clearances
Where panel units are to be vertically positioned side by side the clearance between units must be carefully considered. For wall panel units up to 3m high, 10mm clearance is acceptable. For lengths greater than 3m then 16mm is preferable.

This recommendation also considers the permissible tolerances of table 5.1 of NZS 3109:1997.

A clearance in even figures e.g. 10, 12, 14, 16 etc mm is preferable since it avoids the problem of half millimetres, which frequently arises, when clearances are halved.

At the base of vertical wall panels a seating clearance should be provided to allow packing to exact level. 20mm has proved adequate. Note that NZS 3109: 1997 table 5.1 permits  ±25mm in level for in situ foundations.

A negative clearance may also be desirable on the upper face of corbels or pilasters which support other units.

Clearances should be discussed and agreed with the building contractor.

Comment:

NZS 3109 is generally quoted in the structural specification or the sale and purchase agreement between the building contractor and the precast sub-contractor. This Code permits quite large tolerances on specified dimensions.
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