GUIDELINE FOR THE COMPILATION OF
SKETCH PLAN DOCUMENTATION:  STRUCTURAL
Please note that the comments herein are general notes addressing problems frequently encountered with Sketch Plan submissions.  It is supplementary to the PW 371 and the Manual for Consulting Structural Engineers and in no way a substitute for these documents.
Communication regarding structural issues of the project will take place between the Departmental Structural Engineer and only a Professional Engineer or Professional Technologist registered with the Engineering Council of South Africa who is responsible for the structural design and no other delegated person of the firm who is not a registered Professional Structural Engineer.

1.0
General
1.1
The Structural Engineer is responsible for the design of the structural elements and structure not only as far as it concerns strength and serviceability requirements but also as far as other criteria i.e. practicality, feasibility, economics etc are concerned. 
1.2
He should therefore, during the process of developing the final product, give his inputs on a regular basis with regard to the structural elements and design. 

1.3
Where the Architect requires structural elements for aesthetic reasons (for example ring beams concrete gutters, deep timber roof beams etc) the Structural Engineer should evaluate it from a structural point of view and convey his findings to the Project manager and Architect. He should also address it in his Preliminary Design Report in the paragraphs “Structural elements” and “Liaison with parties concerned”.
1.4
The comments on the structural design work given by the Departmental Structural Engineer in his Comments on Sketch Plans are not necessarily based on detail checks, investigations or design calculations and should be regarded as comments and not instructions to the Consultant Structural Engineer. The Consultant Structural Engineer is in no way relieved from his responsibilities for the design.
1.5
All investigations needed for structural design work must be performed prior to tender stage and design details finalized for incorporation into the bill of quantities. No investigations to take place during construction stage.

1.6
There should be no need for further major adjustments of the designs after the PRM 16/8 form has been signed off.
2.0
Documents
2.1
Sketch Plan submissions comprise of three documents namely:
· Drawings

· Preliminary Design Report (PDR)

· Geotechnical Report
3.0
Drawings
3.1
Preferably the smallest readable size drawings (A3) should be submitted and bounded into the Preliminary Design Report so that the drawings can be filed with the report for easy reference in future. All text on the drawings should be clearly readable.

3.2
The drawings should include the following:
3.2.1
Locality plan:
The Locality Plan should show the position of the project on large scale (1:150 000) as well as on a small scale map (1:15 000) showing locality in town.

3.2.2
Site layout plan: 
The Site Layout Plan should show the position of all the structures as well as the position of the test holes on site. (See Geotechnical Report).

It should show clearly which of the buildings/structures are new and which are existing.
3.2.3
Architectural drawings:
The Architectural Drawings are only needed to give a clear picture of the complete structure i.e. views, elevations, layout and sections etc. of the structures.
Only Architectural drawings relevant and complimentary to the structural drawings should be submitted.
To merely submit a set of architectural drawings, and leave it to the reader to sort out which drawings are relevant or not, is unacceptable. 
3.2.4
Structural drawings:
Structural Drawings for Sketch Plan purposes do not mean structural design drawings in the normal sense of the word but drawings showing the structural elements i.e. slabs, columns, beams, walls, floors etc and details thereof e.g. dimensions, slab types etc.
In most cases the Architectural drawings can be used with minor changes, highlighting, and detailing of the structural elements as described above.
Although detail structural design drawings (e.g. reinforcing detail, bending schedules etc) are not needed for Sketch Plan submissions the drawings submitted must at least reflect the final design concepts adopted and dimensions of the structural elements.
3.2.5
Semi-workshop drawings:
The Department expects semi-workshop drawings from the appointed consulting engineer for all structural steelwork.  Details of all elements and connections must be shown on the drawings and it should not be necessary for the fabricator to design or do calculations at all.

3.3
As far as the drawings are concerned special attention should be given to the following points:

· The standard PWD title block should be used

· The Project/Service should read (example): KIMBERLEY: FOREST police station: CON​STRUC​TION OF NEW POLICE STATION
· The Drawing title should indicate what the particular drawing is about:  FOUNDATION LAYOUT OF KITCHEN, etc
· Numbering of drawings should be in accordance with clause A7.4 of the Manual for Consulting Engineers
· Drawing practice notation should be according to SANS 0144 and 0143
· Concrete slabs, beams, and columns should be numbered
· The North point must be indicated in the bottom right hand corner of every lay-out drawing
4.0
Preliminary Design Report (PDR)
4.1
The Preliminary Design Report (PDR) should not only be a summary of the project, scope of work, a listing of the structures, structural elements, design codes used and other general remarks.
4.2
It should contain all aspects related to the design of the structures i.e. soil conditions and interpretation thereof, foundation design, loadings, design criteria, alternatives investigated etc. and should motivate why specific concepts and design approaches have been adopted. 
4.3
The report should cover all the structures and structural elements in an orderly and systematic way, each under its own heading, and should refer to the relevant drawings when specific structural elements are under discussion i.e. Foundations, Surface beds, Columns, Walls, Slabs, Beams, Roofs, Retaining walls etc.
4.4
The Structural Engineer should reflect his own interpretation of the geotechnical finding’s and results, as contained in the Geotechnical Report, in the Preliminary Design Report and should motivate his choice of foundation type. To merely refer to the Geotechnical Report and accept the recommendations therein is not acceptable.
4.5
The decision on what foundation system to use on a specific site must be based on good engineering reasoning and on laboratory test results relevant to the finishing on site.

4.6
Where alternative foundation systems are suitable for the specific site and soil conditions these should be listed in the report and the recommended system should be clearly motivated
4.7
There should be no need for the reader to consult other documents to obtain this basic design information.
4.8
Any deviations from standard practices and from the Departmental specification PW 371 should be motivated. 
4.9
At any time in the future someone wanting to check back on the original design should be able to find out what the design engineer was trying to achieve and what design standards he used. 
5.0
Geotechnical Report
5.1
The Geotechnical Report should include the finding’s on site and laboratory test results so that the Departmental Structural Engineer can have the opportunity to evaluate the results and draw his own conclusions.

5.2
A site plan showing the position of the test holes should be included in the report. (See also list of drawings).
5.3
This Department does not recognize the classification system published by the NHBRC as a code of practice at all and subsequently only accept it as a guideline document used by consulting engineers for foundation options.
Problems frequently encountered with sketch plan submissions
6.0
Strip footings

6.1
Standard strip footing sizes for single story buildings to be 600 x 230 for 230 thick walls and 450 x 230 for 110 thick walls.
6.2
If other sizes are specified it should be motivated.

6.3
Any need for reinforcing in strip footings should be motivated.

6.4
Thickening of ground floor slabs instead of normal foundations to support inner walls is normally not allowed by this Department and should be motivated where necessary and feasable deemed.

7.0
Surface beds
7.1
Domestic type surface beds remain the responsibility of the Architect unless conditions i.e. extraordinary loading conditions, vibration, heavy machinery, high frequency traffic, soil conditions etc effects the surface beds in such a way that a Structural Engineer needs to get involved in the design thereof in order that it is structurally capable to withstand the special conditions.
7.2
The specification for surface beds (compaction rate of material under, maximum sizes of panels to be cast, edge details etc) is all compiled in the DPW specification PW 371 and is the responsibility of the Architect.
7.3
Any need for reinforcing in the surface beds should be motivated.

8.0
Walls

8.1
Consultant Engineer to check brick wall sizes with that allowed by the National Building Regulations (SABS 0400)

8.2
Although the Department allows 110mm walls to be used as load bearing walls it should carefully be considered not to use walls as load bearing where the possibility exists that it might be demolished in future to expand the room area for example.

8.3
All load bearing walls should be clearly indicated on the drawings.    
9.0
Slabs

9.1
A beam and slab construction is in most cases the more cost effective structural system. A flat slab or coffer slab has its advantages in giving the architect a flat soffit area for services and lightening but at a cost.

9.2
For Slip joints refer to clause 3.2 of PW371

9.3
The design loads used for the design should be clearly indicated for each slab.

10.0
Columns

10.1
Column loadings should not be transferred onto beams as point loads and off set to columns underneath. The Architect should apply every effort to match the vertical column grid layout throughout the building.
10.2
Down pipes cast into the concrete columns are not allowed.
11.0
Ring beams
11.1
Reinforced Concrete ring beams should only be provided where it is absolutely necessary from a structural point of view and should not be provided only to be on the safe side.
11.2
If the concrete ring beams, from a structural point of view, are not needed the structural Engineer should bring it under the attention of the Architect and PM.  

11.3
The use of ring beams should be motivated. 
12.0
Roof trusses

12.1 Roof trusses remain the responsibility of the architect unless special conditions call for the Consultant Structural Engineer to get involved in the design thereof. 

12.2
Where spans are reasonable normal timber trusses, which are much more economical, should be used.

13.0
Roof slabs

13.1
The Department is against concrete roof slabs because they are expensive, their maintenance costs high, they leak and they influence foundation costs.
13.2
Concrete roofs should be covered with timber trusses and roof covering to eliminate waterproofing of the slabs with all the costs and effort involved.

14.0
Concrete gutters
14.1
Concrete gutters are not allowed by this Department.
15.0
Timber beams
15.1
It is normal practice where there are timber beams and rafters in the roof design to also include these as part of the work to be executed by the nail plate truss fabricator. They know which sizes and grades of timber are available at the site and they also have the design software. The complete timber roof design and construction is then their responsibility. This is purely a recommendation and not an instruction.
16.0
Lintels
16.1
Lintels to be checked with clause 5.23 of PW 371.

17.0
Concrete grades:

17.1
Concrete grades to be specified as in Clause 3.4 of the Departmental specification PW 371.

18.0
Steelwork.

18.1
As mentioned in paragraph 3.2.5 the Department expects semi-workshop drawings from the appointed consulting engineer for all structural steelwork. Details of all elements and connections must be shown on the drawings and it should not be necessary for the fabricator to design or do calculations at all.
18.2
All structural steel corrosion protection to be according to clause 18.9.2 of Departmental Specification PW 371.
A Smook

Chief Structural Engineer
7 November  2012
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