


































































































































































































































































































































































































O.R. TAMBO DISTRICT MUNICIPALITY
SIDWADWENI RWSS CONTRACT 1

SECTION AA
PRELIMINARY AND GENERAL

Item No Chief 
Reference

Short Description Unit Quantity Rate Amount

SECTION AA

PRELIMINARY AND GENERAL

SANS 
1200 A

GENERAL

8.3 Scheduled fixed-charge items

AAA1 8.3.1 Contractual Requirements Sum -

8.3.2 Establishment of facilities on the Site

AAA2 8.3.2.1 Facilities for Engineer Sum -

AAA3 8.3.2.2 Facilities for Contractor Sum -

AAA4 8.3.3 Environmental management Sum -

AAA5 8.3.5 Provision of security measures Sum -

AAA6 8.3.6 Accommodating other contractors Sum -

8.3.7 Dealing with water in areas 
scheduled

AAA7 a) Abstraction Works Sum -

AAA8 b) Water Treatment Works Sum -

AAA9 8.3.8 Quality management Sum -

AAA10 8.3.9 Removal of Site establishment Sum -

AAA11 8.3.10 Provision of River Diversion Facility Sum -

AAA12 8.3.11 Removal of River Diversion Facility Sum -

AAA13 8.3.12 Other fixed-charge obligations Sum -

8.4 Scheduled time-related items

AAA14 8.4.1 Contractual Requirements Sum -

8.4.2 Operation and Maintenance of 
Facilities on Site, for Duration of 
Construction, except where 
otherwise stated 

AAA15 8.4.2.1 Facilities for Engineer Sum -

AAA16 8.4.2.2 Facilities for Contractor Sum -

Carried forward / ...

CONTRACT NO.: ORTDM MIS 478 793 A 194



O.R. TAMBO DISTRICT MUNICIPALITY
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SECTION AA
PRELIMINARY AND GENERAL

Item No Chief 
Reference

Short Description Unit Quantity Rate Amount

Brought forward / ...

AAA17 8.4.3 Environmental management Sum -

AAA18 8.4.5 Provision of security measures Sum -

AAA19 8.4.6 Accommodating other contractors Sum -

8.4.7 Dealing with water in areas 
scheduled

AAA20 a) Abstraction Works Sum -

AAA21 b)  Water Treatment Works Sum -

AAA22 8.4.8 Quality management Sum -

AAA23 8.4.9 Supervision for duration of 
construction

Sum -

AAA24 8.4.10 Company and Head Office Overhead 
Costs for the Duration of the 
Contract 

Sum -

AAA25 8.4.11 River Diversion Maintenance and 
Dewatering

Sum -

AAA26 8.4.12 Provision of an SMME Manager as 
per project specification for duration 
of project

Sum -

AAA27 8.4.13 Other time-related obligations Sum -

8.5 Sums stated provisionally by the 
Engineer

a) For work to be executed (including 
plant, materials or services to be 
supplied) by the Contractor, and 
valued in terms of the variation 
procedure in the Conditions of 
Conditions

b) For work to be executed by a 
subcontractor, and/or for goods, 
materials, plant and/or services to be 
supplied to the Site

AAA28 Employment of Community Liaison 
Officer

Prov Sum -  360 000   360 000.00

AAA29 Overheads, charges and profit on item 
above 

%  360 000

Carried forward / ...
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SECTION AA
PRELIMINARY AND GENERAL

Item No Chief 
Reference

Short Description Unit Quantity Rate Amount

Brought forward / ...

AAA30 Employment of Graduate Engineer Prov Sum - 3 888 000  3 888 000.00

AAA31 Overheads, charges and profit on item 
above 

% 3 888 000

AAA32 Accredited training allowance Prov Sum - 1 500 000  1 500 000.00

AAA33 Overheads, charges and profit on item 
above 

% 1 500 000

AAA34 Provisional sum allowance for land 
claim settlements.

Prov Sum - 1 000 000  1 000 000.00

AAA35 Overheads, charges and profit on item 
above 

% 1 000 000

AAA36 Provisional sum allowance for grave 
relocation related costs

Prov Sum -  500 000   500 000.00

AAA37 Overheads, charges and profit on item 
above 

%  500 000

AAA38 Provisional sum allowance for personal 
armed security for the Engineer where 
required on a  adhoc basis or area is 
deemed a high security risk

Prov Sum -  720 000   720 000.00

AAA39 Overheads, charges and profit on item 
above 

%  720 000

AAA40 Provisional sum allowance for 
Engineer's accommodation and 
Graduate Engineer accommodation

Prov Sum - 3 500 000  3 500 000.00

AAA41 Overheads, charges and profit on item 
above 

% 3 500 000

AAA42 Provisional sum allowance for specialist 
subcontract using Eskom ECOU 
approved overhead line contractor 
(refer clause C3.3.4.2 in Part C3 Scope 
of Works)

Prov Sum - 40 000 000  40 000 000.00

AAA43 Overheads, charges and profit on item 
above 

% 40 000 000

AAA44 Provisional sum allowance for CSI 
Contribution to community

Prov Sum - 4 000 000  4 000 000.00

AAA45 Overheads, charges and profit on item 
above 

% 4 000 000

Carried forward / ...
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SECTION AA
PRELIMINARY AND GENERAL

Item No Chief 
Reference

Short Description Unit Quantity Rate Amount

Brought forward / ...

8.6 Provisional items

AAA46 a) All costs related to the provisional 
delay due to the late issuing of the 
instruction for the Contractor to 
Commence Carrying out the Works, as 
contemplated in Clause 5.3.4 of the 
Contract Data (Provisional) 

days   30

AAA47 b) All costs related to the provisional 
delay due to any other delays causing 
late granting to the Contractor of 
access to and possession of the Site 
(Provisional) 

days   15

8.7 Daywork

a) Labour:

AAA48 Foreman hr   350

AAA49 Skilled labourer hr   350

AAA50 Semi-skilled labourer hr   470

AAA51 Unskilled labourer hr   470

AAA52 Electrical foreman hr   350

AAA53 Cable joiner hr   350

b) Materials:

AAA54 Allow for net cost of goods or materials 
actually used

Prov Sum - 1 000 000  1 000 000.00

AAA55 Percentage allowance on net cost for 
above materials

% 1 000 000

c) Contractor's own plant:

AAA56 Bulldozer, Minimum power: 220 kW (35 
t)

hr   100

AAA57 Motor grader, Minimum power: 93 kW 
(similar to "Cat 120B")

hr   100

AAA58 Excavator, Minimum power: 103 kW (20 
ton, similar to "Cat 302C")

hr   100

AAA59 Excavator, Minimum power: 103 kW (40 
ton, similar to "Cat 302C")

hr   100

AAA60 T.L. Backactor, Minimum power: 50 kW 
(similar to "Case 580G")

hr   100

Carried forward / ...
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Item No Chief 
Reference

Short Description Unit Quantity Rate Amount

Brought forward / ...

AAA61 Front-end loader, Minimum power: 145 
kW (22 ton)

hr   100

AAA62 Vibrating pedestrian roller, Minimum 
drum width: 0,39 m Minimum power: 
3,7 kW

hr   50

AAA63 Vibrating plate compactor, Minimum 
power: 2 kW

hr   50

AAA64 Dump truck, Minimum load mass: 25 t 
Minimum load capacity: 16 m³

hr   100

AAA65 Water tank truck, with sprinkler, 
Minimum capacity: 10 kl

hr   100

AAA66 Mobile crane, Minimum capacity: 10 t hr   100

AAA67 Mobile crane, Minimum capacity: 30 t hr   50

AAA68 Sludge pump, 100 mm dia, with hoses hr   100

AAA69 Generating set, Minimum output power: 
10 kW

hr   100

AAA70 Water pump, 100 mm dia, with hoses, 
1000l capacity

hr   100

d) Hired plant

AAA71 Hired plant exclusively for dayworks Prov Sum -  500 000   500 000.00

AAA72 Percentage allowance on net cost for 
above hired plant

%  500 000

8.8 Temporary Works

AAA73 8.8.1 Main access road to Works Sum -

AAA74 8.8.2 Dealing with traffic Sum -

8.8.3 Protection of structure until 
construction in vicinity is complete

AAA75 a) Existing graves Sum -

AAA76 b) Existing heritage structures as 
identified in heritage report and EMPr

Sum -

AAA77 c) Existing cattle dip structure Sum -

Carried forward / ...
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PRELIMINARY AND GENERAL

Item No Chief 
Reference

Short Description Unit Quantity Rate Amount

Brought forward / ...

AAA78 d) Existing dwellings along access road 
to be upgraded / rising main pipeline 
route (approximately 600m linear 
length)

Sum -

8.9 Miscellaneous Items

AAA79 8.9.1 As-built Survey Sum -

AAA80 8.9.2 Wayleaves Sum -

TOTAL OF SECTION AAA CARRIED TO SUMMARY R
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SECTION ABA
OCCUPATIONAL HEALTH AND SAFETY

Item No Chief 
Reference

Short Description Unit Quantity Rate Amount

OHS SPEC SECTION ABA

SANS 
1200 A

OCCUPATIONAL HEALTH AND SAFETY

8.3.4 Scheduled fixed-charge H&S items

ABA1 Preparation of the contractors site 
specific health and safety plan and 
Safety File

Sum -

ABA2 Principal contractors initial obligations 
in respect of the occupational health 
and safety act and construction 
regulations

Sum -

Provision of personal protective 
equipment (PPE)

ABA3 (a) reflective vest Sum -

ABA4 (b) hard hats Sum -

ABA5 (c) protective foot wear Sum -

ABA6 (d) earplugs Sum -

ABA7 (e) dust masks Sum -

ABA8 (f) gloves Sum -

ABA9 (g) high visibility overalls Sum -

ABA10 (h) gum boots Sum -

Cost of medical certificates and medical 
surveillance

ABA11 (a) Initial (baseline) medical examinations Sum -

ABA12 (b) Exit medical (End of the Project) Sum -

Method Statements

ABA13 (a) Risk Assessments  CR 9(1) Sum -

ABA14 (b) Fall protection plan CR 10(1) Sum -

ABA15 (c) Electrical and use of machinery CR 24 Sum -

ABA16 (d) Emergency Plan and Response Plan Sum -

Carried forward / ...
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OCCUPATIONAL HEALTH AND SAFETY

Item No Chief 
Reference

Short Description Unit Quantity Rate Amount

Brought forward / ...

ABA17 (e) Fire precautions Sum -

ABA18 (f) Construction Vehicles and Mobile Plant Sum -

ABA19 (g) Use of explosive power tools Sum -

ABA20 (h) Ladders Sum -

ABA21 HIV/AIDS Awareness and training as per 
SANS 1921

Sum -

Health and Safety Documents

ABA22 (a) Submission of a health and safety file - 
Scanned to USB

Sum -

ABA23 (b) Close Out Report Electronic Sum -

8.4.4 Scheduled time-related items

ABA24 Principal contractor's time related 
obligations in respect of the 
occupational health and safety act and 
construction regulations, unless 
scheduled separately

Sum -

Provision of personal protective 
equipment (PPE)

ABA25 (a) reflective vest Sum -

ABA26 (b) hard hats Sum -

ABA27 (c) protective foot wear Sum -

ABA28 (d) earplugs Sum -

ABA29 (e) dust masks Sum -

ABA30 (f) gloves Sum -

ABA31 (g) high visibility overalls Sum -

ABA32 (h) gum boots Sum -

Health and Safety Training

ABA33 Induction Training Sum -

ABA34 Tool Box Talks Sum -

ABA35 Demonstrations Sum -

Carried forward / ...
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Brought forward / ...

ABA36 Provision of first aid boxes to GSR 
requirements

Sum -

ABA37 Provision of a part time construction 
health and safety Manager

month   36

ABA38 Provision of a full time construction 
health and safety officer

month   36

Cost of medical certificates and medical 
surveillance

ABA39 (a) Periodic examination Sum -

Noise Monitoring

ABA40 (a)  Establish noise zone (Plant) Sum -

ABA41 (b) Audiograms (Personnel) Sum -

ABA42 HIV/AIDS Awareness and training as per 
SANS 1921 and C3 Scope of Works

Sum -

TOTAL OF SECTION ABA CARRIED TO SUMMARY R
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SECTION CAA
SITE CLEARANCE AND BULK EARTHWORKS

Item No Chief 
Reference

Short Description Unit Quantity Rate Amount

SECTION CAA

SITE CLEARANCE AND BULK 
EARTHWORKS

SANS 1200 
C

SITE CLEARANCE

8.2.1 Clear and grub:

CAA1 Water Treatment Works Area m²  50 000

8.2.2 Remove and grub large trees and tree 
stumps of girth

CAA2 Over 1,0m and up to and including 2,0m No   5

8.2.10 Remove topsoil, stockpile and maintain of 
depths indicated:

CAA3 Depth up to 150mm m³  7 650

SANS 1200 
D

EARTHWORKS

8.3.2 Bulk excavation

CAA4 a) Excavate in all materials and use for 
embankment or backfill, as ordered

m³  4 000

CAA5 b) Excavate in all materials and dispose of m³  3 650

CAA6 c) Excavate in all materials and dispose of, 
and backfill with material from commercial 
sources (clean sand unless otherwise 
indicated)

m³  1 000

d) Extra over subitems 8.3.2(a), 8.3.2(b) 
and 8.3.2(c) for:

2) Hard rock excavation

CAA7 (i) By means of explosives m³  2 500

CAA8 (ii) Without explosives m³  2 000

3) Boulder Excavation, Class A

CAA9 (i) By means of explosives m³   500

CAA10 (ii) Without explosives m³  1 500

Carried forward / ...
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Brought forward / ...

4) Boulder Excavation, Class B

CAA11 (i) By means of explosives m³   500

CAA12 (ii) Without explosives m³  1 500

8.3.3 Restricted excavation

(a) Excavate for restricted foundations, 
footings and trenches in all materials and 
use for embankment fills, berms, backfill 
or dispose, as ordered:

CAA13 (i) Fill compacted to 90% of modified 
AASHTO maximum density

m³  1 700

CAA14 (ii) Berm compacted to 90% of modified 
AASHTO maximum density

m³   75

(iii) Spoil

CAA15 On Site m³  5 000

CAA16 At designated spoil site m³   500

(b) Extra over for items 8.3.3 (a)

2) Hard rock excavation (without explosives) m³   100

CAA17 3) Boulder Excavation, Class A  (without 
explosives)

m³   100

CAA18 4) Boulder Excavation, Class B  (without 
explosives)

m³   100

8.3.4 Importing of materials

CAA19 a) Importation of additional material from 
commercial sources or from borrow pits and 
use for fill

m³   50

CAA20 c) Dealing with overburden m³   50

CAA21 8.3.10 (a) Topsoiling m2   200

8.3.11 (b) Grassing or other vegetation cover:

CAA22 (1) Planting of Grass sods m2   500

CAA23 (2) Hydroseeding m2   500

CAA24 8.3.14 Extra-over to 8.3.2(a) and 8.3.3(a) for items 
above for temporary stockpiling

m³   100

TOTAL OF SECTION CAA CARRIED TO SUMMARY R
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SECTION CAB
FLOCCULATION AND SEDIMENTATION COMPLEX

Item No Chief 
Reference

Short Description Unit Quantity Rate Amount

SECTION CAB

FLOCCULATION AND SEDIMENTATION 
COMPLEX

FLOCCULATION PORTION

SANS
1200 D

EARTHWORKS

8.3 Scheduled items:

8.3.3 Restricted Excavation:

a) Excavate for restricted foundations, 
footings and pipe trenches in all materials
and use for backfill or embankment or 
dispose

CAB1 Sumps and chambers m³   6

b) Extra-over for items under payment 
reference 8.3.3(a) (SANS 1200 D) for:

CAB2 2) Hard rock excavation (without explosives) m³   3

SANS
1200 G

CONCRETE (STRUCTURAL)

8.2 Scheduled formwork items:

8.2.1 Rough:

Plane vertical/battered to:

CAB3 Sides of walls m²   30

8.2.2 Smooth:

Plane vertical/battered to:

CAB4 Sides of walls m²   370

8.2.5 Narrow widths:

Rough

CAB5 Up to 250 mm wide m   70

Carried forward / ...

CONTRACT NO.: ORTDM MIS 478 793 A 204



O.R. TAMBO DISTRICT MUNICIPALITY
SIDWADWENI RWSS CONTRACT 1

SECTION CAB
FLOCCULATION AND SEDIMENTATION COMPLEX

Item No Chief 
Reference

Short Description Unit Quantity Rate Amount

Brought forward / ...

CAB6 60 mm wide groove up to 80 mm deep to 
accommodate handstop frames

m   36

Smooth:

CAB7 up to 200 mm wide m   35

8.3 Scheduled reinforcement items:

8.3.1 Steel bars:

Mild steel bars:

CAB8 8 mm dia t 0.30

CAB9 10 mm dia t 0.40

 High tensile steel bars

CAB10 10 mm dia t 0.70

CAB11 12 mm dia t 2.20

CAB12 16 mm dia t   3

CAB13 20 mm dia t 4.40

CAB14 25 mm dia t 2.20

CAB15 32 mm dia t 1.50

8.4 Scheduled concrete items:

8.4.2 Blinding layer in grade 15 MPa/19 mm 
concrete of:

CAB16 75 mm thickness m²   136

8.4.3 Strength concrete :

Grade 15 MPa/19 mm concrete to:

CAB17 Sloped benching in corner drainage/scour 
sumps

m²   1

Grade 35 Mpa/19 mm (watertight 
reinforced concrete)

CAB18 Walls m³   40

Carried forward / ...
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Item No Chief 
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Brought forward / ...

CAB19 Slabs (including sloping) m³   35

Grade 25 Mpa/19 mm (non watertight 
reinforced concrete)

CAB20 Apron around the Flocculation tank m³ 3.98

 8.4.4 Unformed surface finishes:

(b) Steel-floated finish to:

CAB21 Top of floor slabs m²   110

CAB22 Narrow surfaces up to 350mm wide m   90

CAB23 Apron around the Flocculation tank m²   40

8.5 Joints:

Designated joints, complete, as detailed 
on drawing 503081-WTW1-DRG-CC-1526 
and related, and 503081-GENR-DRG-CC-
0301

Joint Type A:

CAB24 Joint A2 between Flocculation Tank and 
Sedimentation Tanks

m   5

Joint Type F:

CAB25 In walls and slabs m   120

Joint Type H:

CAB26 between Flocculation Tank and 
Sedimentation Tank 1.65m high

m   19

8.12 Granolithic Screeding

CAB27 263 mm (avg) thick granolithic screed, sloped, 
in coagulation bay

m²   4

CAB28 45 mm (avg) thick granolithic screed, sloped, 
in surplus overflow portion of coagulation bay

m²   2

CAB29 385 mm thick granolithic screed, flat, to first 
portion of flocculation common channel

m²   5
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Brought forward / ...

CAB30 248 mm (avg) thick granolithic screed, sloped, 
to second portion of flocculation common 
channel

m²   3

CAB31 93 mm (avg) thick granolithic screed, sloped, 
to third portion of flocculation common 
channel

m²   3

CAB32 385 mm thick granolithic screed, flat, to first 
half of Flocculation Basin 1

m²   13

CAB33 353 mm (avg) thick granolithic screed, sloped, 
to channel linking first and second halves of 
Flocculation Basin 1

m²   3

CAB34 320 mm thick granolithic screed, flat, to 
second half of Flocculation Basin 1

m²   13

CAB35 175 mm thick granolithic screed, flat, to first 
half of Flocculation Basin 2

m²   13

CAB36 163 mm (avg) thick granolithic screed, sloped, 
to channel linking first and second halves of 
Flocculation Basin 2

m²   3

CAB37 150 mm thick granolithic screed, flat, to 
second half of Flocculation Basin 2

m²   13

CAB38 35 mm thick granolithic screed, flat, to first 
half of Flocculation Basin 3

m²   13

CAB39 35 mm thick granolithic screed, flat, to first 
half of channel linking first and second halves 
of Flocculation Basin 3

m²   2

8.13 Casting items in concrete

Pipe specials as detailed on Drawing 
503081-WTW1-DRG-CC-1526 and related, 
and 503081-WTW1-DRG-CC-1964:

CAB40 PSS01 No   1

CAB41 PSS03 No   1

CAB42 PSS06 No   3

8.21 Watertightness testing:

Carry out watertightness test for:

Carried forward / ...
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Brought forward / ...

CAB43 Coagulation Bay and adjacent overflow 
chamber

No   1

CAB44 Flocculation Tank, includes all
Sub-basins, common channel and upstream 
rapid mix area

No   1

SANS
1200 L

MEDIUM-PRESSURE PIPELINES

8.2.5 Supply and place pipes, valves and 
specials (short pipe runs):

Pipe specials as detailed on Drawing 
503081-WTW1-DRG-CC-1526 and related, 
and 503081-WTW1-DRG-CC-1964:

CAB45 PSS01 No   1

CAB46 PSS03 No   1

CAB47 PSS06 No   3

CAB48 PSS08 No   3

CAB49 PSS09 No   1

CAB50 DN 150 flanged RSV gate valve, epoxy 
coated

No   3

SANS
1200 H

Structural Steelwork

8.3 Scheduled items

8.3.1 Structural Steel

CAB51 945 mm long 100x50 HDG PC channel 
section anchored as specified to support 
grating in common flocculation channel

No.   12

CAB52 900 mm long 75x50x6mm HDG angle for 
supporting Flooring Type 7 on one edge in 
scour valve chamber, anchored with 160mm 
long M12 SS316 Hilti HAS (or similar 
approved) anchor fasteners at 250mm (max) 
centres, chemically anchored 125mm deep 
using Sika Anchorfix-2+ or Hilti HIT-RE 500 
(or similar approved).

No   3

Carried forward / ...
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Brought forward / ...

8.3.7 Handrails (refer to typical handrailing 
details drawings 503081-GENR-DRG-CC-
0307-0308):

CAB53 a) Horizontal top mounted m   30

CAB54 j) Bends No   17

CAB55 k) End closures No   3

8.3.8 Ladders, complete and installed (refer to 
Typical Steel Ladder Details drawings 
503081-GENR-DRG-CC-0315-0317):

Ladder Type 2 , of height:

CAB56 up to 2.5 m high No   1

8.3.9 Flooring, complete and installed with 
frames (refer to Typical Flooring Details 
drawings 503081-GENR-DRG-CC-0304-
0306):

CAB57 Flooring Detail 2, Flooring Type 2 atop 
coagulation bay

m²   4

CAB58 485x680 mm Flooring Type 2 removable 
panels, placed near handstops. Refer to 
Detail 2 on Drawing DRG-CC-1527. Centre 
panel loosely placed, side panels secured 
with specified clips. 

No   9

Spec GF GRP GRID FLOORING

8.1 GRP flooring, complete and installed with 
frames as per typical detail drawing 
503081-GENR-DRG-CC-3205 and related):

To valve chambers

CAB59 Flooring Type 7 without supports or frames 
(measured separately elsewhere), placed on 
top of scour valve chambers

m²   4

CAB60 425x500 mm loose Flooring Type 7 panel 
without supports or frames, loosely placed in 
floc basin sumps

No   3

Spec PD BUILDING WORK
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Reference
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Brought forward / ...

10.1 Brickwork:

in NFX solid engineering bricks, plastered 
both sides (steel-floated):

CAB61 110mm thick wall m²   156

CAB62 230mm brickwork m²   12

10.2 Plasterwork:

CAB63 15 mm thick plaster to top of 110 mm wide 
baffle walls

m²   13

10.7 Miscellaneous

CAB64 Floc basin masonry baffle wall connections to 
rc wall, complete as per detail on DRG-CC-
1528, 1.3m high

No   21

Supply and install, complete, the following 
items:

CAB65 HS01 (Gereg or similar approved), including 
shuttering and grouting in

No   1

CAB66 HS02 (Gereg or similar approved), including 
shuttering and grouting in

No   2

CAB67 HS03 (Gereg or similar approved), including 
shuttering and grouting in

No   1

CAB68 HS04 (Gereg or similar approved), including 
shuttering and grouting in

No   2

CAB69 HS05 (Gereg or similar approved), including 
shuttering and grouting in

No   1

CAB70 HS06 (Gereg or similar approved), including 
shuttering and grouting in

No   2

CAB71 Item HS07 No   15

CAB72 Item HS08 No   1

CAB73 Item HS09 No   3

Construct:

Carried forward / ...

CONTRACT NO.: ORTDM MIS 478 793 A 210



O.R. TAMBO DISTRICT MUNICIPALITY
SIDWADWENI RWSS CONTRACT 1

SECTION CAB
FLOCCULATION AND SEDIMENTATION COMPLEX

Item No Chief 
Reference

Short Description Unit Quantity Rate Amount

Brought forward / ...

CAB74 Plastered recess/lip in top course of scour 
basin brickwork, for framing/keeping in place 
the flooring panel cover

m   10

SEDIMENTATION PORTION

SANS
1200 D

EARTHWORKS

8.3 Scheduled items:

8.3.3 Restricted Excavation:

a) Excavate for restricted foundations, 
footings and pipe trenches in all materials
and use for backfill or embankment or 
dispose

CAB75 Sumps, channels, etc. m³   20

b) Extra-over for items under payment 
reference 8.3.3(a) (SANS 1200 D) for:

CAB76 2) Hard rock excavation m³   10

SANS
1200 G

CONCRETE (STRUCTURAL)

8.2 Scheduled formwork items:

8.2.1 Rough: 

Plane vertical/battered to:

CAB77 Sides of bases/slabs m²   70

CAB78 Sides of walls m²   230

8.2.2 Smooth:

Plane vertical/battered to:

CAB79 Sides of walls m²  1 235

CAB80 Sides of beams m²   25

CAB81 Sides of benching in inlet channel m²   7
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Item No Chief 
Reference

Short Description Unit Quantity Rate Amount

Brought forward / ...

Plane horizontal to:

Soffits of stair landings for prop heights 
of:

CAB82 over 2.0 m and up to and including 3.0 m m²   4

Soffits of slabs for prop heights of:

CAB83 up to 2.0 m m²   28

CAB84 over 2.0 m and up to and including 3.0 m m²   5

CAB85 over 3.0 m and up to and including 4.0 m m²   18

CAB86 over 4.0 m and up to and including 5.0 m m²   22

Soffits of beams for prop heights of:

CAB87 over 3.0 m and up to and including 4.0 m m²   19

Plane sloping to:

Soffits of stairs for prop heights of:

CAB88 up to 2.0 m m²   13

Plane sloping to:

top of benching, back shuttered:

CAB89 35° and up to 80° to the horizontal m²   160

8.2.5 Narrow widths: 

Rough:

From 200 up to and including 300 mm

CAB90 Sides of bases/slabs m   18

Smooth:

200 mm up to and including 300 mm

CAB91 Sides of bases/slabs m   85
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Item No Chief 
Reference

Short Description Unit Quantity Rate Amount

Brought forward / ...

CAB92 Sides of stair landings m   8

CAB93 Front of steps (risers) m   70

200 mm up to and including 400 mm

CAB94 Sides of stairs m   13

CAB95 Soffit of baffle wall m   15

Other

CAB96 250 mm wide groove up to 100 mm deep in 
slab to accommodate soffit of wall-mounted 
sluice gate

m   1

8.2.6 Box out holes/Form voids:

b) Small, other than circular, of area up to 
and including 0,1m²:

CAB97 Up to and including 0,5m deep No   25

d) Large, other than circular, of area over 
0,1m² and up to and including 0.5m²:

CAB98 Up to and including 0,5m deep No   9

8.3 Scheduled reinforcement items:

8.3.1 Steel bars:

Mild steel bars:

CAB99 8 mm dia t 1.70

CAB100 10 mm dia t 2.50

High tensile steel bars

CAB101 10 mm dia t 4.20

CAB102 12 mm dia t 12.60

CAB103 16 mm dia t 16.90

CAB104 20 mm dia t 25.30

CAB105 25 mm dia t 12.60
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Item No Chief 
Reference

Short Description Unit Quantity Rate Amount

Brought forward / ...

CAB106 32 mm dia t 8.40

8.4 Scheduled concrete items:

8.4.2 Blinding layer in grade 15 MPa/19 mm 
concrete of:

CAB107 75 mm thickness m²   430

8.4.3 Strength concrete:

Grade 15 MPa/19 mm concrete to:

CAB108 Mass concrete in stairs and thrust blocks m³   8

Grade 25 MPa/19 mm concrete to:

CAB109 Benching m³   65

Grade 35 MPa/19 mm (watertight 
reinforced concrete) to:

CAB110 Walls m³   235

CAB111 Slabs (including sloping) m³   290

CAB112 Beams m³   4

CAB113 Apron m³   3

Grade 35 Mpa/19 mm (non watertight 
reinforced concrete) to:

CAB114 Staircase m³   6

CAB115 Staircase landings m³   2

8.4.4 Unformed surface finishes:

(a) Wood-floated finish to:

CAB116 Narrow widths of bases/slabs (including 
sloping) up to 300 mm wide

m   105

CAB117 Top of bases/slabs (including sloping) m²   78

(b) Steel-floated finish to:
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Item No Chief 
Reference

Short Description Unit Quantity Rate Amount

Brought forward / ...

CAB118 Top of landings and walkways m²   10

Narrow widths up to 300 mm wide

CAB119 Top of walls m   120

CAB120 Top of stairs m   60

CAB121 Top of bases/slabs (including sloping) m²   320

Narrow widths over 300 mm and up to 400 
mm

CAB122 Top of walls m   125

CAB123 Top of beams m   15

8.5 Joints:

Designated joints, complete, as detailed 
on drawing 503081-WTW1-DRG-CC-1526 
and related, and 503081-GENR-DRG-CC-
0301

Joint Type F:

CAB124 In walls and slabs m   450

8.12 Granolithic Screeding

CAB125 100 mm (avg) thick granolithic screed, sloped, 
in desludge channel

m²   17

CAB126 55 mm (avg) thick granolithic screed, sloped, 
in desludge channel

m²   13

8.13 Casting items in concrete

Pipe specials as detailed on Drawing 
503081-WTW1-DRG-CC-1526 and related, 
and 503081-WTW1-DRG-CC-1964:

CAB127 PSS02 No   1

CAB128 PSS04 No   1

CAB129 PSS05 No   6
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Item No Chief 
Reference

Short Description Unit Quantity Rate Amount

Brought forward / ...

CAB130 PSS07 No   6

CAB131 Casting in stub end of DN 250 vertical pipe 
(1500 mm long) in 200 to 300 mm thick 
concrete floor

No   1

CAB132 DN 300 concrete pipe in 400 to 500 mm thick 
concrete wall, including polyurethane 
swellable seal as specified on drawing

No   1

CAB133 250 mm long DN 75 class 9 uPVC pipes in 
baffle wall

No   105

8.21 Watertightness testing:

Carry out watertightness test for:

CAB134 Sedimentation tanks No   3

CAB135 Sedimentation Tank 
Trough Collection Channel

No   1

CAB136 Sedimentation Tank Inlet Channel (from floc 
tank common channel to inlet at each 
sedimentation basin)

No   1

CAB137 Desludging channel No   1

8.24 Preparation of base concrete to receive 
benching:

CAB138 Floors m²   85

CAB139 Walls m²   115

8.28 Miscellaneous

CAB140 When ordered by the engineer, supplying and 
mixing in 5% by mass Portland Cement into 
approved soil or gravel backfill, as specified 
further in 5.5.22 of SANS 1200 G. Measured 
per m³ of sorted, mixed and placed backfill, 
extra over to the rate for bulk excavation and 
backfill measured elsewhere

m³   90

SANS
1200 H

Structural Steelwork

8.3.7 Handrails (refer to typical handrailing 
details drawings 503081-GENR-DRG-CC-
0307-0308):
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Item No Chief 
Reference

Short Description Unit Quantity Rate Amount

Brought forward / ...

CAB141 a) Horizontal top mounted m   120

CAB142 e) Sloping top mounted m   12

CAB143 j) Bends No.   18

CAB144 k) End closures No.   5

Flooring, complete and installed with 
frames (refer to Typical Flooring Details 
drawings 503081-GENR-DRG-CC-0304-
0306):

CAB145 Flooring Detail 2, Flooring Type 2 m²   61

SANS
1200 DB

EARTHWORKS (PIPE TRENCHES)

8.3 Scheduled items:

8.3.2 Excavation:

a) Excavate in all materials for trenches, 
backfill, compact and dispose of surplus 
material:

Pipes over DN 125 mm dia and up to DN 
315 for depths:

Over and Up to

CAB146 1,5 m 2,5 m m   4

b) Extra-over for items under payment 
reference 8.3.2(a) (SANS 1200 DB) for:

CAB147 2) Hard rock excavation m³   4

SANS
1200 L

MEDIUM-PRESSURE PIPELINES

8.2 Scheduled items:

8.2.1 Supply, lay, and bed pipes complete with 
couplings

CAB148 DN 300 Class 100D spigot and socket 
concrete pipe

m   4
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Item No Chief 
Reference

Short Description Unit Quantity Rate Amount

Brought forward / ...

8.2.5 Supply and place pipes, valves and 
specials (short pipe runs):

Pipe specials as detailed on Drawing 
503081-WTW1-DRG-CC-1526 and related, 
and 503081-WTW1-DRG-CC-1964:

CAB149 PSS02 No   1

CAB150 PSS04 No   1

CAB151 PSS05 No   6

CAB152 PSS07 No   6

CAB153 PSS09 No   1

CAB154 PSS10 No   1

CAB155 Vertical pipe, 1500 mm long DN 250 HDPE 
PE 100 PN 10 pipe with stub

No   1

CAB156 250 mm long DN 75 class 9 uPVC pipes for 
baffle wall

No   105

TOTAL OF SECTION CAB CARRIED TO SUMMARY R

CONTRACT NO.: ORTDM MIS 478 793 A 218



O.R. TAMBO DISTRICT MUNICIPALITY
SIDWADWENI RWSS CONTRACT 1

SECTION CAC
CHEMICAL BUILDING

Item No Chief 
Reference

Short Description Unit Quantity Rate Amount

SECTION CAC

CHEMICAL BUILDING

SANS 1200 
D

EARTHWORKS

8.3.3 Restricted excavation:

a) Excavate for restricted foundations, 
footings and pipe trenches in all materials 
and dispose of, and backfill with material 
from commercial sources (clean sand 
unless otherwise indicated)

CAC1 Total depth up to 2,0 m m³   15

(b) Extra-over item 8.3.3 (a) for:

CAC2 2) Hard rock excavation  (without explosives) m³   2

(e) Extra-over item 8.3.3 (a) for 

1) Hand excavation m³   2

CAC3 8.3.5 Extra excavation to provide working space m²   45

8.3.4 Importing of materials

Extra-over for importation of materials 
from commercial sources or from borrow 
pits:

CAC4 G7 compacted to 95% Modified AASHTO 
(unless otherwise stated) in 150mm thick 
layers (unless otherwise stated)

m³   23

SANS 1200 
DM

EARTHWORKS (ROADS, SUBGRADE)

8.3.3 Treatment of road-bed

Roadbed preparation and compaction of 
material to:

CAC5 Minimum of 93% of modified AASHTO 
maximum density

m³   80
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Item No Chief 
Reference

Short Description Unit Quantity Rate Amount

Brought forward / ...

SANS 1200 
G

CONCRETE (STRUCTURAL)

8.2 Scheduled formwork items:

8.2.1 Rough:

Plane vertical to:

CAC6 Sides of strip footings m²   20

CAC7 Sides of bases m²   15

CAC8 Sides of columns in foundations m²   7

CAC9 Sides of foundation walls m²   4

8.2.2 Smooth:

Plane vertical to:

CAC10 Sides of upstand beams and slabs m²   10

CAC11 Sides of downstand beams m²   50

CAC12 Sides of columns m²   65

CAC13 Sides of walls m²   20

CAC14 Sides of plinths m²   2

Plane horizontal to:

Soffits of slabs for prop heights of:

CAC15 up to 3.0 m m²   7

Soffits of beams for prop heights of:

CAC16 up to 3.0 m m²   75

8.2.5 Narrow widths:

Rough:

CAC17 Up to 200 mm wide m   10

CAC18 Over 200 mm and up to and including 300 
mm wide

m   50
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Item No Chief 
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Brought forward / ...

CAC19 Over 300 mm and up to and including 400 
mm wide

m   40

Smooth:

CAC20 Up to 200 mm wide m   10

CAC21 Over 200 mm and up to and including 300 
mm wide

m   50

CAC22 Over 300 mm and up to and including 400 
mm wide

m   40

8.3 Scheduled reinforcement items:

8.3.1 Steel bars:

Mild steel bars:

CAC23 8mm t 0.10

CAC24 10mm t 0.15

High-tensile steel bars:

CAC25 10mm t   1

CAC26 12mm t   2

CAC27 16mm t   4

CAC28 20mm t   1

CAC29 25mm t 0.50

CAC30 32mm t 0.25

8.3.2 High-tensile welded mesh:

CAC31 Ref No 395 in surface beds m²   50

CAC32 Ref No 617 in surface beds m²   25

8.4 Scheduled concrete items:

8.4.2 Blinding layer in grade 15 MPa/19 mm 
concrete of:

CAC33 75 mm thickness m²   130
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Item No Chief 
Reference
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Brought forward / ...

8.4.3 Strength concrete: 

Grade 25 MPa/19 mm concrete to:

CAC34 Strip footings m³ 5.20

Grade 35 MPa/19 mm concrete watertight 
to:

CAC35 Column bases m³   5

CAC36 Surface beds m³   10

CAC37 Plinths m³   1

CAC38 Sump floors m³   2

CAC39 Trench floors m³   3

CAC40 Walls m³   8

CAC41 Slabs m³ 0.70

CAC42 Roof slabs m³   22

CAC43 Upstand beams m³   3

CAC44 Downstand beams m³   5

CAC45 Columns m³   4

CAC46 Columns in foundations m³ 0.50

CAC47 Aprons m³   5

CAC48 Stairs and landings m³   2

8.4.4 Unformed surface finishes:

(a) Wood-floated finishes to:

CAC49 Horizontal surfaces m²   138

CAC50 Narrow surfaces up to 350 mm wide m²   9

(b) Steel-floated finishes to:

CAC51 Horizontal surfaces m²   52

CAC52 Narrow surfaces up to 350 mm wide m²   5
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Item No Chief 
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Short Description Unit Quantity Rate Amount

Brought forward / ...

8.5 Joints:

Designated joints, complete, as detailed 
on drawing 503081-GENR-DRG-CC-0301:

CAC53 Joint Type A2 m   2

CAC54 Joint Type F m   20

CAC55 Joint Type H m   2

CAC56 Joint Type R m   2

CAC57 Joint Type E2 m   2

CAC58 Joint Type T m   40

CAC59 Joint Type V m   2

CAC60 Joint Type W m   2

Designated joints, complete, as detailed 
on drawing 503081-GENR-DRG-CC-0309:

CAC61 Sawcut Joint in 200mm thick concrete slabs m   51

Isolation joints:

CAC62 10 mm Jointex between concrete surfaces, 
200 mm high

m   80

CAC63 20 mm Jointex between concrete surfaces, 
200 mm high

m   37

8.12 Granolithic Screeding:

CAC64 80 mm thick average granolithic screed, 
sloped.

m²   50

8.23 Concrete protection and proprietary floor 
finishes:

As per Room Finishes Schedule:

Epoxy Finish:

CAC65 Type 3 m²   75
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Brought forward / ...

SANS
1200 H

STRUCTURAL STEELWORK

8.3 Scheduled items

8.3.1 Structural Steel

CAC66 Roof Structural steel: t 1.05

8.3.7 Handrails (refer to typical handrailing 
details drawing):

CAC67 a) Horizontal top mounted m   3

8.3.9 Flooring, complete and installed with 
frames (refer to Typical Flooring Details 
drawing):

CAC68 Floor detail 2, flooring type 19; m²   3

SANS 1200 
HB

CLADDING AND SHEETING

8.2.2 Supply and install cladding and sheeting:

0,53mm Thick "Safintra SAFLOK 700"

CAC69 Roof sheeting m²   45

8.2.3 Supply and install ancillaries:

Flashing (of the same material, corrosion 
protection and finish as the roof 
sheeting/cladding):

CAC70 Eaves flashing m   6

CAC71 Ridge (apex) flashing m   15

CAC72 Barge flashing m   9

Rainwater goods

CAC73 180mm wide x 180mm deep Gutter m   9

CAC74 Gutter stop end No   2

CAC75 Stop end outlets No   1
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Brought forward / ...

CAC76 100mm dia. Downpipe fixed with clips at 
1000mm centres

m   3

CAC77 Rainwater down pipe for shoes No   1

8.2.6 Supply and install insulation:

CAC78 4mm Thick "Alububble" or equivalent 1983 
D10 both sides reflective foil insulation under 
sheeting :

m²   45

SPEC PD SPECIFICATION PD: BUILDING WORK

10.1 Brickwork:

CAC79 280 mm thick cavity brick wall, outside skin in 
unplastered FBS solid engineering bricks 
(Corobrik Amber Satin or similar approved) 
and inside skin in plastered (steel-floated) and 
painted NFX solid engineering bricks. Refer to 
drawings 503081-GENR-DRG-CC-0326 & 
503081-GENR-DRG-CC-0330

m²   184

in NFX solid engineering bricks, plastered 
and painted both sides (steel-floated):

CAC80 230mm thick wall m²   7

10.3 Roof finishes:

Roof screed

CAC81 Average 75 mm thick screed to roof slabs m²   75

Crushed stone to roof slab

CAC82 Average 80mm Crushed sone on roof slabs m²   75

Torch-on Waterproofing

CAC83 To roofs, including sides and tops of upstand 
beams

m²   75

10.4 Doors and Windows:

Doors as per schedule drawing 503081-
GENR-DRG-CC-0329:

CAC84 DA5 No   1
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Item No Chief 
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Brought forward / ...

CAC85 DA7 No   1

CAC86 DA3 No   2

Windows as per schedule on Drawing 
503081-GENR-DRG-CC-0328 & 503081-
GENR-DRG-CC-0332:

CAC87 WA3 No   2

CAC88 WA4 No   2

CAC89 WA5 No   9

10.7 Miscellaneous work

Damp- and waterproofing:

CAC90 375 micron medium density polyethylene 
damp proof sheeting under floors

m²   75

CAC91 375 micron green medium density 
polyethylene damp proof course in walls

m²   12

Ant poison, aldrin emulsifiable 
concentrates solution to SANS 618 spread 
at a rate recommended by the 
manufacturer:

CAC92 Bottoms of foundations, footings and column 
bases

m²   55

CAC93 Under floors m²   75

Fullbore Rainwater Outlets:

CAC94 Roof outlet type 3 as per drawing 503081-
GENR-DRG-CC-0400 cast in concrete with 
clamped Derbigum laps to manufacturer's 
specification including connecting to uPVC 
pipes

No.   4

CAC95 80mm Diameter uPVC overflow pipe cast into 
concrete slabs, beams and columns

No.   8

TOTAL OF SECTION CAC CARRIED TO SUMMARY R
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SECTION CAD

FILTER FOUNDATIONS AND BACKWASH 
SUMPS (3 No.)

SANS
1200 D

EARTHWORKS

8.3 Scheduled items:

8.3.3 Restricted Excavation:

a) Excavate for restricted foundations, 
footings and pipe trenches in all materials
and use for backfill or embankment or 
dispose

CAD1 Filter foundation and backwash sump m³   45

b) Extra-over for items under payment 
reference 8.3.3(a) for:

CAD2 2) Hard rock excavation  (without explosives) m³   16

SANS
1200 DB

EARTHWORKS (PIPE TRENCHES)

8.3 Scheduled items:

8.3.2 Excavation:

a) Excavate in all materials for trenches, 
backfill, compact and dispose of surplus 
material:

Pipes over DN 375 and up to and including 
DN 500 for depths:

Over and Up to

CAD3 0,5 m 1,5 m m   13

b) Extra-over for items under payment 
reference 8.3.2(a) (SANS 1200 DB) for:

2) Hard rock excavation

CAD4 (i) By means of explosives m³   3
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Brought forward / ...

CAD5 (ii) Without explosives m³   4

SANS 
1200 LB

BEDDING (PIPES)

8.2.2 Supply only of bedding by importation:

8.2.2.3 From commercial sources:

CAD6 Selected granular material m³   7

SANS
1200 G

CONCRETE (STRUCTURAL)

8.2 Scheduled formwork items:

8.2.1 Rough:

Plane vertical/battered to:

CAD7 Sides of sump walls m²   29

8.2.2 Smooth:

Plane vertical/battered to:

CAD8 Sides of walls and slab m²   116

8.2.5 Narrow widths:

Rough:

CAD9 Up to 200 mm wide m   23

8.3 Scheduled reinforcement items:

8.3.1 Steel bars:

Mild steel bars:

CAD10 8 mm dia t 0.09

CAD11 10 mm dia t 0.15

High tensile steel bars:

CAD12 10 mm dia t 0.30

CAD13 12 mm dia t 1.10
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Short Description Unit Quantity Rate Amount

Brought forward / ...

CAD14 16 mm dia t 1.10

CAD15 20 mm dia t   2

CAD16 25 mm dia t   1

CAD17 32 mm dia t 0.60

8.4 Scheduled concrete items:

8.4.2 Blinding layer in 15 MPa/19 mm concrete 
of :

CAD18 75 mm thickness m²   87

8.4.3 Strength concrete :

Grade 25 MPa/19 mm

CAD19 Benching m³   1

Grade 35 Mpa/19 mm (watertight 
reinforced concrete) to :

CAD20 Walls m³   12

CAD21 Slabs (including sloping) m³   30

 8.4.4 Unformed surface finishes:

(b) Steel-floated finish:

CAD22 Top of walls m² 5.50

CAD23 Top of floor slabs m² 86.50

8.5 Joints:

Designated joints, complete, as detailed 
on drawing 503081-WTW1-DRG-CC-1600:

Joint Type F:

CAD24  (i) In 200mm thick vertical walls m   52

8.13 Casting items in concrete :

Pipe special as shown on drawing no 
503081-WTW1-DRG-CC-1600 and DRG-CC-
1964
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Brought forward / ...

CAD25 PSF01 No   3

8.21 Watertightness testing:

Carry out watertightness test for:

CAD26 Filter backwash bund No   3

SANS
1200 L

MEDIUM-PRESSURE PIPELINES

8.2.5 Supply and place pipes, valves and 
specials (short pipe runs):

as shown on drawing no 503081-WTW1-
DRG-CC-1600 and DRG-CC-1964

CAD27 PSF01 No   3

Spec PD BUILDING WORK 

10.7 Miscellaneous:

CAD28 Supply and install of 30mm thick mastic 
asphalt layer as shown on drawing no 503081-
WTW1-DRG-CC-1600, complete

No   3

TOTAL OF SECTION CAD CARRIED TO SUMMARY R
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Short Description Unit Quantity Rate Amount

SECTION CAE

PUMP AND CLEARWELL COMPLEX

SANS 
1200 D

EARTHWORKS

8.3.3 Restricted excavation:

a) Excavate for restricted foundations, 
footings and pipe trenches in all materials 
and dispose of, and backfill with material 
from commercial sources (clean sand unless 
otherwise indicated)

CAE1 Total depth up to 2,0 m m³   210

CAE2 Total depth up to 4,0 m m³   50

(b) Extra-over item 8.3.3 (a) for:

CAE3 2) Hard rock excavation  (without explosives) m³   32

(e) Extra-over item 8.3.3 (a) for 

CAE4 1) Hand excavation m³   4

CAE5 8.3.5 Extra excavation to provide working space m²   417

8.3.4 Importing of materials

Extra-over for importation of materials from 
commercial sources or from borrow pits:

CAE6 G7 compacted to 95% Modified AASHTO 
(unless otherwise stated) in 150mm thick layers 
(unless otherwise stated)

m³   327

SANS 
1200 DM

EARTHWORKS (ROADS, SUBGRADE)

8.3.3.3 Treatment of road-bed

Roadbed preparation and compaction of 
material to:
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Item No Chief 
Reference

Short Description Unit Quantity Rate Amount

Brought forward / ...

CAE7 Minimum of 93% of modified AASHTO maximum 
density (under footings, cable trench floors, and 
bases)

m³   420

SANS 
1200 G

CONCRETE (STRUCTURAL)

8.2 Scheduled formwork items:

8.2.1 Rough:

Plane vertical to:

CAE8 Sides of strip footings m²   111

CAE9 Sides of bases m²   70

CAE10 Sides of columns in foundations m²   22

CAE11 Sides of foundation walls m²   32

8.2.2 Smooth:

Plane vertical to:

CAE12 Sides of upstand beams and slabs m²   210

CAE13 Sides of downstand beams m²   60

CAE14 smooth fw sides of sump walls m²   30

CAE15 Sides of columns m²   210

CAE16 Sides of walls m²  2 100

CAE17 Sides of door surrounds m²   62

CAE18 Sides of plinths m² 32.50

CAE19 Stepped sides of stairs 360mm high m²   2

Plane horizontal to:

Soffits of slabs for prop heights of:

CAE20 up to 4.0 m m²   170

CAE21 up to 6.0 m m²   530

Soffits of beams for prop heights of:
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Item No Chief 
Reference

Short Description Unit Quantity Rate Amount

Brought forward / ...

CAE22 up to 3.0 m m²   30

CAE23 up to 6.0 m m²   75

8.2.5 Narrow widths:

Rough:

CAE24 Up to 200 mm wide m   50

CAE25 Over 200 mm and up to and including 300 mm 
wide

m   265

CAE26 Over 300 mm and up to and including 400 mm 
wide

m   40

Smooth:

CAE27 Up to 200 mm wide m   200

CAE28 Over 200 mm and up to and including 300 mm 
wide

m   300

CAE29 Over 300 mm and up to and including 400 mm 
wide

m   150

8.3 Scheduled reinforcement items:

8.3.1 Steel bars:

Mild steel bars:

CAE30 8mm t   2

CAE31 10mm t   5

High-tensile steel bars:

CAE32 10mm t   32

CAE33 12mm t   40

CAE34 16mm t   24

CAE35 20mm t   32

CAE36 25mm t   24

CAE37 32mm t   8

8.3.2 High-tensile welded mesh:
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Item No Chief 
Reference

Short Description Unit Quantity Rate Amount

Brought forward / ...

CAE38 Ref No 395 in surface beds m²   500

CAE39 Ref No 617 in surface beds m²   650

8.4 Scheduled concrete items:

8.4.2 Blinding layer in grade 15 MPa/19 mm 
concrete of:

CAE40 75 mm thickness m²  1 150

8.4.3 Strength concrete: 

Grade 25 MPa/19 mm concrete to:

CAE41 Strip footings m³   13

Grade 35 MPa/19 mm concrete watertight to:

CAE42 Column bases m³   19

CAE43 Surface beds m³   85

CAE44 Plinths m³   30

CAE45 Sump floors m³   8

CAE46 Trench floors m³   10

CAE47 Door surrounds m³   17

CAE48 Walls m³   350

CAE49 Slabs m³   220

CAE50 Roof slabs m³   215

CAE51 Upstand beams m³   17

CAE52 Downstand beams m³   11

CAE53 Columns m³   18

CAE54 Columns in foundations m³   3

CAE55 Aprons m³   15

CAE56 Stairs and landings m³   2
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Item No Chief 
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Brought forward / ...

8.4.4 Unformed surface finishes:

(a) Wood-floated finishes to:

CAE57 Horizontal surfaces m²  1 205

(b) Steel-floated finishes to:

CAE58 Horizontal surfaces m²   165

CAE59 Narrow surfaces up to 350 mm wide m²   150

(c) Power-floated finishes to:

CAE60 Horizontal surfaces m²   515

8.5 Joints:

Designated joints, complete, as detailed on 
drawing 503081-GENR-DRG-CC-0301:

CAE61 Joint Type A2 m   50

CAE62 Joint Type F m   5

CAE63 Joint Type H m   10

CAE64 Joint Type R m   2

CAE65 Joint Type E2 m   12

CAE66 Joint Type T m   100

CAE67 Joint Type V m   15

CAE68 Joint Type W m   18

Designated joints, complete, as detailed on 
drawing 503081-GENR-DRG-CC-0309:

CAE69 Sawcut Joint in 200mm thick concrete slabs m   210

Isolation joints:

CAE70 10 mm Jointex between concrete surfaces, 200 
mm high

m   200

CAE71 20 mm Jointex between concrete surfaces, 200 
mm high

m   30
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Item No Chief 
Reference

Short Description Unit Quantity Rate Amount

Brought forward / ...

8.12 Granolithic Screeding:

CAE72 80 mm thick average granolithic screed, sloped. m²   300

CAE73 40 mm thick average granolithic screed, sloped. m²   85

8.23 Concrete protection and proprietary floor 
finishes:

As per Room Finishes Schedule:

Epoxy Finish:

CAE74 Type 3 m²   350

8.13 Casting items in concrete:

Pipe specials as detailed on Drawing 503081-
WTW1-DRG-CC-1676:

CAE75 DN65 spool piece (Item 3 on drawing 503081-
WTW1-DRG-CC-1676)

No.   2

CAE76 DN80 spool piece (Item 6 on drawing 503081-
WTW1-DRG-CC-1676)

No.   2

CAE77 DN150 spool piece (Item 7 on drawing 503081-
WTW1-DRG-CC-1676)

No.   2

CAE78 DN250 spool piece (Item 1, 2, and 4 on drawing 
503081-WTW1-DRG-CC-1676)

No.   6

CAE79 DN350 spool piece (Item 5 on drawing 503081-
WTW1-DRG-CC-1676)

No.   1

SANS
1200 H

STRUCTURAL STEELWORK

8.3 Scheduled items

8.3.1 Structural Steel

CAE80 Roof Structural steel: t   10

CAE81 254x146x43 UB Crawl beam t   3

CAE82 305x165x46 UB t   2
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Item No Chief 
Reference

Short Description Unit Quantity Rate Amount

Brought forward / ...

CAE83 Walkway access staircase, 1800mm high x 
1500mm long

No.   4

8.3.7 Handrails (refer to typical handrailing details 
drawing):

CAE84 a) Horizontal top mounted m   31

CAE85 b) Sloping top mounted m   24

8.3.8 Ladders, complete and installed (refer to 
Steel Ladder Details drawings):

Ladder Type 1 with cage, of height:

CAE86 over 3m up to 4m No.   3

CAE87 over 4m up to 5m No.   2

8.3.9 Flooring, complete and installed with frames 
(refer to Typical Flooring Details drawing):

CAE88 Floor detail 2, flooring type 6 with cast in steel 
angle;

m²   20

CAE89 Floor detail 2, flooring type 19; m²   20

8.3.14 Miscellaneous steel items:

(a) Items measured by number:

CAE90 Manway access covers as per detail on Drawing 
503081-GENR-DRG-CC-0331.

No.   5

SANS 
1200 HB

CLADDING AND SHEETING

8.2.2 Supply and install cladding and sheeting:

0,53mm Thick "Safintra SAFLOK 700"

CAE91 Roof sheeting m²   335

8.2.3 Supply and install ancillaries:
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Item No Chief 
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Short Description Unit Quantity Rate Amount

Brought forward / ...

Flashing (of the same material, corrosion 
protection and finish as the roof 
sheeting/cladding):

CAE92 Eaves flashing m   53

CAE93 Ridge (apex) flashing m   50

CAE94 Barge flashing m   34

Rainwater goods

CAE95 180mm wide x 180mm deep Gutter m   34

CAE96 Gutter stop end No   2

CAE97 Stop end outlets No   1

CAE98 100mm dia. Downpipe fixed with clips at 
1000mm centres

m   60

CAE99 Rainwater down pipe for shoes No   10

8.2.6 Supply and install insulation:

CAE100 4mm Thick "Alububble" or equivalent 1983 D10 
both sides reflective foil insulation under 
sheeting :

m²   335

CAE101 100mm Minimum thickness "LAMBDABOARD" 
or equivalent laminated polyisocyanurate core 
board on both sides, faced with white washable 
coated fiberglass tissue, fixed above purlins in 
conjunction with roof covering:

m²   335

SPEC PD SPECIFICATION PD: BUILDING WORK

10.1 Brickwork:

CAE102 280 mm thick cavity brick wall, outside skin in 
unplastered FBS solid engineering bricks 
(Corobrik Amber Satin or similar approved) and 
inside skin in plastered (steel-floated) and 
painted NFX solid engineering bricks. Refer to 
drawings 503081-GENR-DRG-CC-0326 & 
503081-GENR-DRG-CC-0330

m²   805

in NFX solid engineering bricks, plastered 
and painted both sides (steel-floated):
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Item No Chief 
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Short Description Unit Quantity Rate Amount

Brought forward / ...

CAE103 230mm thick wall m²   155

10.3 Roof finishes:

Roof screed

CAE104 Average 75 mm thick screed to roof slabs m²   670

Crushed stone to roof slab

CAE105 Average 80mm Crushed sone on roof slabs m³   30

Torch-on Waterproofing

CAE106 To roofs, including sides and tops of upstand 
beams

m²   770

10.4 Doors and Windows:

Doors as per schedule drawing 503081-
GENR-DRG-CC-0329:

CAE107 DA4 No   5

CAE108 DA3 No   1

CAE109 DA2 No   3

CAE110 DA1 No   3

Windows as per schedule on Drawing 
503081-GENR-DRG-CC-0328 & 503081-GENR-
DRG-CC-0332:

CAE111 WA1 No   11

CAE112 WA2 No   1

CAE113 WA6 No   1

10.7 Miscellaneous work

Drainage:

CAE114 110 mm Diameter UPVC drainage pipes below 
surface bed from sump to drain.

m   18

CAE115 Extra over 110 mm diameter pipes for bends No   6

Damp- and waterproofing:

CAE116 375 micron medium density polyethylene damp 
proof sheeting under floors

m²  1 050
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Item No Chief 
Reference

Short Description Unit Quantity Rate Amount

Brought forward / ...

CAE117 375 micron green medium density polyethylene 
damp proof course in walls

m²   125

Ant poison, aldrin emulsifiable concentrates 
solution to SANS 618 spread at a rate 
recommended by the manufacturer:

CAE118 Bottoms of foundations, footings and column 
bases

m²   150

CAE119 Under floors m²  1 050

Pavers:

CAE120 Supply and install SANS 1058 50mm thick grey 
concrete bevel bond pavers without jointing.

m²   55

Airvents:

CAE121 Manufacture, supply and install airvents as per 
drawing no. 503081-GENR-DRG-CC-0314

No.   4

Fullbore Rainwater Outlets:

CAE122 Roof outlet type 3 as per drawing 503081-GENR-
DRG-CC-0400 cast in concrete with clamped 
Derbigum laps to manufacturer's specification 
including connecting to uPVC pipes

No.   4

CAE123 80mm Diameter uPVC overflow pipe cast into 
concrete slabs, beams and columns

No.   8

SANS
1200 L

MEDIUM PRESSURE PIPELINES

8.2.5 Supply and place pipes, valves, and specials 
(short pipe runs)

Stainless steel grade 304, flanged, 4.5 mm 
minimum wall thickness, drilled to SANS 
1123 Table 1600/3 and Table 4000/3 where 
applicable (refer drawing number 503081-
WTW1-DRG-CC-1676)
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Brought forward / ...

Spool pieces (refer drawing number 503081-
WTW1-DRG-CC-1296)

CAE124 Item 1: DN250 spool piece with puddle flange, 
fully flanged, 750 mm F/F, PN16

No   3

CAE125 Item 2: DN250 spool piece with puddle flange, 
fully flanged, 750 mm F/F, PN16

No   2

CAE126 Item 3: DN65 spool piece with puddle flange, 
fully flanged, 750 mm F/F, PN16

No   2

CAE127 Item 4: DN250 spool piece with puddle flange, 
fully flanged, 700 mm F/F, PN16

No   1

CAE128 Item 5: DN350 spool piece with puddle flange, 
fully flanged, 700 mm F/F, PN40

No   1

CAE129 Item 6: DN80 spool piece with puddle flange, 
fully flanged, 750 mm F/F, PN16

No   2

CAE130 Item 7: DN150 spool piece with puddle flange, 
fully flanged, 700 mm F/F, PN16

No   2

Mild steel grade X52, flanged, 4.5 mm 
minimum wall thickness, painted internally 
and externally with two pack epoxy for 
immersed steel fabrications (D5.5.1), drilled 
to SANS 1123 Table 1600/3 and Table 4000/3 
where applicable (refer drawing number 
503081-WTW1-DRG-CC-1676)

CAE131 Item 11: DN250 pulled bend, 90°, fully flanged, 
barrel 160 mm C/F, PN16

No   1

CAE132 Item 12: DN350 pulled bend, 90°, fully flanged, 
barrel 355 mm C/F, PN40

No   1

CAE133 Item 13: DN80 pulled bend, flanged one end, 
PN16

No   2

CAE134 Item 14: DN150 pulled bend, flanged one end, 
PN16

No   1

High-lift pump station (refer drawing number 
503081-WTW1-DRG-CC-1676)

CAE135 Item 8: DN50 flanged air valve, PN16 No   1

CAE136 Item 9: DN80 resilient seal gate valve with non-
rising spindle, PN16

No   2

CAE137 Item 10: DN150 resilient seal gate valve with non-
rising spindle, PN16

No   1

CAE138 Item 15: DN50 flanged air valve, PN40 No   1

TOTAL OF SECTION CAE CARRIED TO SUMMARY R
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Short Description Unit Quantity Rate Amount

SECTION CAF

ADMINISTRATION BUILDING

SANS 1200 
D

EARTHWORKS

8.3.3 Restricted excavation:

a) Excavate for restricted foundations, 
footings and pipe trenches in all materials 
and dispose of, and backfill with material 
from commercial sources (clean sand 
unless otherwise indicated)

CAF1 Total depth up to 2,0 m m³   166

(b) Extra-over item 8.3.3 (a) for:

CAF2 2) Hard rock excavation  (without explosives) m³   48

(e) Extra-over item 8.3.3 (a) for 

CAF3 1) Hand excavation m³   48

CAF4 8.3.14 Extra over item PSD 8.3.3 (a) for temporary 
stockpiling

m³   50

8.3.4 Importing of materials

Extra-over for importation of materials 
from commercial sources or from borrow 
pits:

CAF5 G7 compacted to 95% Modified AASHTO 
(unless otherwise stated) in 150mm thick 
layers (unless otherwise stated)

m³   200

SANS 1200 
DM

EARTHWORKS (ROADS, SUBGRADE)

8.3.3 Treatment of road-bed

Roadbed preparation and compaction of 
material to:

CAF6 Minimum of 93% of modified AASHTO 
maximum density

m³   55
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Brought forward / ...

SANS 1200 
G

CONCRETE (STRUCTURAL)

8.2 Scheduled formwork items:

8.2.1 Rough:

Plane vertical to:

CAF7 Sides of strip footings m²   91

CAF8 Sides of bases m²   10

CAF9 Sides of columns in foundations m²   4

8.2.3 Smooth:

Plane vertical to:

CAF10 Sides of downstand beams m²   50

CAF11 Sides of columns m²   14

CAF12 Stepped sides of stairs 360mm high m²   10

Plane horizontal to:

Soffits of beams for prop heights of:

CAF13 up to 3.0 m m²   33

8.2.5 Narrow widths:

Rough:

CAF14 Up to 200 mm wide m   20

CAF15 Over 200 mm and up to and including 300 
mm wide

m   20

Smooth:

CAF16 Up to 200 mm wide m   20

CAF17 Over 200 mm and up to and including 300 
mm wide

m   20

8.3 Scheduled reinforcement items:

8.3.1 Steel bars:
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Brought forward / ...

Mild steel bars:

CAF18 8mm t 0.83

CAF19 10mm t 1.24

High-tensile steel bars:

CAF20 10mm t 0.80

CAF21 12mm t 0.50

CAF22 16mm t 0.25

CAF23 20mm t 0.10

CAF24 25mm t 0.10

CAF25 32mm t 0.10

8.3.2 High-tensile welded mesh:

CAF26 Ref No 245 in surface beds m²   300

8.4 Scheduled concrete items:

8.4.2 Blinding layer in grade 15 MPa/19 mm 
concrete of:

CAF27 75 mm thickness m²   10

8.4.3 Strength concrete: 

Grade 15 MPa/13 mm concrete in:

CAF28 Below ground cavity wall infill m³   12

Grade 25 MPa/19 mm concrete in:

CAF29 Strip footings m³   30

CAF30 Brickwork column infill m³   2

CAF31 Surface beds m³   40

CAF32 Stairs and landing m³   7

Grade 30 MPa/19 mm concrete in:
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Brought forward / ...

CAF33 Columns m³   2

CAF34 Downstand beams m³   10

8.4.4 Unformed surface finishes:

(a) Wood-floated finishes to:

CAF35 Horizontal surfaces m²   300

(b) Steel-floated finishes to:

CAF36 Horizontal surfaces m²   5

CAF37 Narrow surfaces up to 350 mm wide m²   2

(c) Power-floated finishes to:

CAF38 Horizontal surfaces m²   20

8.5 Joints:

Designated joints, complete, as detailed on 
drawing 503081-GENR-DRG-CC-0309:

CAF39 Sawcut Joint in 200mm thick concrete slabs m   100

Isolation joints:

CAF40 10 mm Jointex between concrete surfaces, 
200 mm high

m   400

8.12 Granolithic Screeding:

CAF41 40 mm thick average granolithic screed, 
sloped.

m²   300

SANS
1200 H

STRUCTURAL STEELWORK

8.3.7 Handrails (refer to typical handrailing 
details drawing):

CAF42 a) Horizontal top mounted m   56

CAF43 b) Sloping top mounted m   24

SANS 1200 
HB

CLADDING AND SHEETING
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Brought forward / ...

8.2.2 Supply and install cladding and sheeting:

0,53mm Thick "Safintra SAFLOK 700"

CAF44 Roof sheeting m²   300

8.2.3 Supply and install ancillaries:

Flashing (of the same material, corrosion 
protection and finish as the roof 
sheeting/cladding):

CAF45 Eaves flashing m   25

CAF46 Ridge (apex) flashing m   24

CAF47 Barge flashing m   24

Rainwater goods

CAF48 180mm wide x 180mm deep Gutter m   25

CAF49 Gutter stop end No   2

CAF50 Stop end outlets No   2

CAF51 100mm dia. Downpipe fixed with clips at 
1000mm centres

m   24

CAF52 Rainwater down pipe for shoes No   8

8.2.6 Supply and install insulation:

CAF53 4mm Thick "Alububble" or equivalent 1983 
D10 both sides reflective foil insulation under 
sheeting, and above roof insulation boards:

m²   300

SPEC PD SPECIFICATION PD: BUILDING WORK

10.1 Brickwork:

CAF54 280 mm thick cavity brick wall, outside skin in 
unplastered FBS solid engineering bricks 
(Corobrik Amber Satin or similar approved) 
and inside skin in plastered (steel-floated) and 
painted NFX solid engineering bricks. Refer to 
drawings 503081-GENR-DRG-CC-0326 & 
503081-GENR-DRG-CC-0330

m²   410
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Brought forward / ...

in NFX solid engineering bricks, plastered 
and painted both sides (steel-floated):

CAF55 230mm thick wall m²   775

10.4 Doors and Windows:

Doors as per schedule drawing 503081-
GENR-DRG-CC-0324 & 503081-GENR-CC-
0340:

CAF56 D2 No   6

CAF57 D3 No   1

CAF58 D4 No   2

CAF59 D5 No   4

Windows as per window schedule 503081-
GENR-DRG-CC-0323 & 503081-GENR-DRG-
CC-0331: 

CAF60 W1 No   5

CAF61 W2 No   1

CAF62 W3 No   6

CAF63 W4 No   1

CAF64 W5 No   1

CAF65 W7 No   1

CAF66 W10 No   1

Facades as per facade schedule 503081-
GENR-DRG-CC-0325:

CAF67 F1 No   1

CAF68 F2 No   1

CAF69 F3 No   1
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Brought forward / ...

10.5 Ceilings and Bulkheads:

Plaster-board ceiling as per finishes 
schedule on Drawing 503081-GENR-DRG-
CC-0326:

CAF70 Fixed ceiling m²   150

Fibre-cement ceiling as per finishes 
schedule on Drawing 503081-GENR-DRG-
CC-0326:

CAF71 Fixed ceiling m²   150

Cornices:

CAF72 76mm coved cornices m   400

10.6 Carpentry & Joinery:

Roof Trusses:

CAF73 SANS approved pre-fabricated trusses Sum -

Cupboards and countertops:

CAF74 to Rooms as per details on drawings 503081-
GENR-DRG-CC-0336, 0337 & 0338

Sum -

10.7 Miscellaneous

Plumbing:

CAF75 Waste pipework for 10 sanitary fittings or 
points including all bends etc., up to and 
including gulley or in ground up to 1m from 
building including all stub-stacks, two-way vent 
valves, etc.

Sum -

CAF76 Hot water pipework reticulation in ceiling voids 
from geyser, to all drop pipework points 
feeding 10 sanitary fittings or water points 
including all bends, isolation valves, insulated, 
etc.

Sum -
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Item No Chief 
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Brought forward / ...

CAF77 Hot water pipework reticulation chased into Sum -

CAF78 Cold water pipework reticulation to walls, in in 
ceilings voids etc. from main supply to building 
and to all drop or connection pipework points 
feeding 34 sanitary fittings and 2 geysers and 
heat pumps or points including all bends, 
isolation valves, etc.

Sum -

CAF79 Cold water pipework reticulation chased into 
walls from drop pipework positions to 20 
sanitary fittings or water points including all 
bends, insulated etc. (pipework from ceiling 
level to fittings or water points)

Sum -

Sanitaryware:

CAF80 Sanitary fittings taps and bathroom 
accessories, complete with waste unions, 
traps, angle valves, connections, etc., as per 
sanitary schedule

Sum -

Damp and waterproofing

CAF81 375 micron medium density polyethylene 
damp proof sheeting under floors

m²   300

CAF82 375 micron green medium density 
polyethylene damp proof course in walls

m²   50

Ant poison, aldrin emulsifiable 
concentrates solution to SANS 618 spread 
at a rate recommended by the 
manufacturer:

CAF83 Bottoms of foundations, footings and column 
bases

m²   100

CAF84 Under floors m²   300

Other

CAF85 2500 litre water Tanks incl. all fittings. No.   2

CAF86 Floor finishes as per finishes schedule: 
drawing 503081-GENR-DRG-CC-0326

m²   300

SANS 
1200 A 8.5

Sums stated provisionally by the Engineer
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Item No Chief 
Reference

Short Description Unit Quantity Rate Amount

Brought forward / ...

b) For work to be executed by a 
subcontractor, and/or for goods, materials, 
plant and/or services to be supplied to the 
Site

CAF87 Furniture Prov. Sum -  500 000   500 000.00

CAF88 Overheads, charges and profit on item above %  500 000

TOTAL OF SECTION CAF CARRIED TO SUMMARY R
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SECTION CAG
STAFF HOUSING

Item No Chief 
Reference

Short Description Unit Quantity Rate Amount

SECTION CAG

STAFF HOUSING

SANS 1200 
D

EARTHWORKS

8.3.3 Restricted excavation:

a) Excavate for restricted foundations, 
footings and pipe trenches in all materials 
and dispose of, and backfill with material 
from commercial sources (clean sand 
unless otherwise indicated)

CAG1 Total depth up to 2,0 m m³   165

(b) Extra-over item 8.3.3 (a) for:

CAG2 2) Hard rock excavation  (without explosives) m³   18

(e) Extra-over item 8.3.3 (a) for 

CAG3 1) Hand excavation m³   18

8.3.4 Importing of materials

Extra-over for importation of materials 
from commercial sources or from borrow 
pits:

CAG4 G7 compacted to 95% Modified AASHTO 
(unless otherwise stated) in 150mm thick 
layers (unless otherwise stated)

m³   63

SANS 1200 
DM

EARTHWORKS (ROADS, SUBGRADE)

8.3.3 Treatment of road-bed

Roadbed preparation and compaction of 
material to:

CAG5 Minimum of 93% of modified AASHTO 
maximum density

m³   100

SANS 1200 
G

CONCRETE (STRUCTURAL)

8.2 Scheduled formwork items:

Carried forward / ...
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SECTION CAG
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Item No Chief 
Reference

Short Description Unit Quantity Rate Amount

Brought forward / ...

8.2.1 Rough:

Plane vertical to:

CAG6 Sides of strip footings m²   75

8.2.3 Smooth:

Plane vertical to:

CAG7 Stepped sides of stairs 360mm high m²   15

8.3 Scheduled reinforcement items:

Steel bars:

Mild steel bars:

CAG8 8mm t 1.50

CAG9 10mm t 0.75

High-tensile steel bars:

CAG10 10mm t 0.75

CAG11 12mm t 0.75

CAG12 16mm t 0.30

CAG13 20mm t 0.10

CAG14 25mm t 0.10

CAG15 32mm t 0.10

8.3.2 High-tensile welded mesh:

CAG16 Ref No 245 in surface beds m²   60

8.4 Scheduled concrete items:

8.4.2 Blinding layer in grade 15 MPa/19 mm 
concrete of:

CAG17 75 mm thickness m²   30

8.4.3 Strength concrete: 
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Item No Chief 
Reference
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Brought forward / ...

Grade 25 MPa/19 mm concrete to:

CAG18 Strip footings m³   54

CAG19 Surface beds m³   33

CAG20 Stairs and landing m³   6

8.4.4 Unformed surface finishes:

(a) Wood-floated finishes to:

CAG21 Horizontal surfaces m²   225

(b) Steel-floated finishes to:

CAG22 Horizontal surfaces m²   15

(c) Power-floated finishes to:

CAG23 Horizontal surfaces m²   15

8.5 Joints:

Designated joints, complete, as detailed on 
drawing 503081-GENR-DRG-CC-0309:

CAG24 Sawcut Joint in 200mm thick concrete slabs m   60

Isolation joints:

CAG25 10 mm Jointex between concrete surfaces, 
200 mm high

m   102

SANS 1200 
HB

CLADDING AND SHEETING

8.2.2 Supply and install cladding and sheeting:

0,53mm Thick "Safintra SAFLOK 700"

CAG26 Roof sheeting m²   225

8.2.3 Supply and install ancillaries:
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Item No Chief 
Reference

Short Description Unit Quantity Rate Amount

Brought forward / ...

Flashing (of the same material, corrosion 
protection and finish as the roof 
sheeting/cladding):

CAG27 Eaves flashing m   42

CAG28 Ridge (apex) flashing m   30

CAG29 Barge flashing m   60

Rainwater goods

CAG30 180mm wide x 180mm deep Gutter m   60

CAG31 Gutter stop end No   4

CAG32 Stop end outlets No   4

CAG33 100mm dia. Downpipe fixed with clips at 
1000mm centres

m   24

CAG34 Rainwater down pipe for shoes No   4

8.2.6 Supply and install insulation:

CAG35 4mm Thick "Alububble" or equivalent 1983 
D10 both sides reflective foil insulation under 
sheeting :

m²   225

SPEC PD SPECIFICATION PD: BUILDING WORK

10.1 Brickwork:

CAG36 280 mm thick cavity brick wall, outside skin in 
unplastered FBS solid engineering bricks 
(Corobrik Amber Satin or similar approved) 
and inside skin in plastered (steel-floated) and 
painted NFX solid engineering bricks. Refer to 
drawings 503081-GENR-DRG-CC-0326 & 
503081-GENR-DRG-CC-0330

m²   351

in NFX solid engineering bricks, plastered 
and painted both sides (steel-floated):

CAG37 230mm thick wall m²   261

10.4 Doors and Windows:
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Item No Chief 
Reference

Short Description Unit Quantity Rate Amount

Brought forward / ...

Doors as per schedule drawing 503081-
GENR-DRG-CC-0324 & 503081-GENR-CC-
0340:

CAG38 D1 No   3

CAG39 D2 No   9

Windows as per window schedule 503081-
GENR-DRG-CC-0323 & 503081-GENR-DRG-
CC-0331: 

CAG40 W2 No   3

CAG41 W3 No   3

CAG42 W6 No   9

CAG43 W7 No   6

CAG44 W8 No   3

10.5 Ceilings and Bulkheads:

Plaster-board ceiling as per finishes 
schedule on Drawing 503081-GENR-DRG-
CC-0326:

CAG45 Fixed ceiling m²   225

Cornices:

CAG46 76mm coved cornices m   400

10.6 Carpentry and Joinery:

Roof Trusses:

CAG47 SANS approved pre-fabricated trusses: Sum -

Cupboards and countertops:

CAG48 to Rooms as per details on drawings 503081-
GENR-DRG-CC-0335

Sum -

10.7 Miscellaneous

Plumbing 
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SECTION CAG
STAFF HOUSING

Item No Chief 
Reference

Short Description Unit Quantity Rate Amount

Brought forward / ...

CAG57 Bottoms of foundations, footings and column 
bases

m²   45

CAG58 Under floors m²   225

Other

CAG59 2500 litre water Tanks incl. all fittings. No.   6

CAG60 Floor finishes as per finishes schedule: 
drawing 503081-GENR-DRG-CC-0326

m²   225

SANS 
1200 A 8.5

Sums stated provisionally by the Engineer

b) For work to be executed by a 
subcontractor, and/or for goods, materials, 
plant and/or services to be supplied to the 
Site

CAG61 Furniture Prov. Sum -  150 000   150 000.00

CAG62 Overheads, charges and profit on item above %  150 000

TOTAL OF SECTION CAG CARRIED TO SUMMARY R
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GUARD HOUSE

Item No Chief 
Reference

Short Description Unit Quantity Rate Amount

SECTION CAH

GUARD HOUSE

SANS 1200 
D

EARTHWORKS

8.3.3 Restricted excavation:

a) Excavate for restricted foundations, 
footings and pipe trenches in all materials 
and dispose of, and backfill with material 
from commercial sources (clean sand 
unless otherwise indicated)

CAH1 Total depth up to 2,0 m m³   25

(b) Extra-over item 8.3.3 (a) for:

CAH2 2) Hard rock excavation  (without explosives) m³   3

(e) Extra-over item 8.3.3 (a) for 

CAH3 1) Hand excavation m³   3

8.3.4 Importing of materials for fill under floor 
and foundations

CAH4 G7 compacted to 95% Modified AASHTO 
(unless otherwise stated) in 150mm thick 
layers (unless otherwise stated)

m³   8

SANS 1200 
DM

EARTHWORKS (ROADS, SUBGRADE)

8.3.3.3 Treatment of road-bed

Roadbed preparation and compaction of 
material to:

CAH5 Minimum of 93% of modified AASHTO 
maximum density

m³   20

SANS 1200 
G

CONCRETE (STRUCTURAL)

8.2 Scheduled formwork items:

8.2.1 Rough:
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Item No Chief 
Reference
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Brought forward / ...

Plane vertical to:

CAH6 Sides of strip footings m²   14

8.2.3 Smooth:

Plane vertical to:

CAH7 Stepped sides of stairs 360mm high m²   5

8.3 Scheduled reinforcement items:

8.3.1 Steel bars:

Mild steel bars:

CAH8 8mm t 0.10

CAH9 10mm t 0.25

High-tensile steel bars:

CAH10 10mm t 0.25

CAH11 12mm t 0.25

CAH12 16mm t 0.10

CAH13 20mm t 0.10

CAH14 25mm t 0.10

CAH15 32mm t 0.10

8.3.2 High-tensile welded mesh:

CAH16 Ref No 245 in surface beds m²   15

8.4 Scheduled concrete items:

8.4.2 Blinding layer in grade 15 MPa/19 mm 
concrete of:

CAH17 75 mm thickness m²   20

8.4.3 Strength concrete: 

Grade 15 MPa/13 mm concrete in:
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Item No Chief 
Reference

Short Description Unit Quantity Rate Amount

Brought forward / ...

CAH18 Below ground cavity wall infill m³   2

Grade 25 MPa/19 mm concrete in:

CAH19 Strip footings m³   5

CAH20 Surface beds m³   5

CAH21 Stairs and landing m³   2

8.4.4 Unformed surface finishes:

(a) Wood-floated finishes to:

CAH22 Horizontal surfaces m²   24

(b) Steel-floated finishes to:

CAH23 Horizontal surfaces m²   5

(c) Power-floated finishes to:

CAH24 Horizontal surfaces m²   5

8.5 Joints:

Designated joints, complete, as detailed on 
drawing 503081-GENR-DRG-CC-0309:

CAH25 Sawcut Joint in 200mm thick concrete slabs m   15

Isolation joints:

CAH26 10 mm Jointex between concrete surfaces, 
200 mm high

m   40

8.12 Granolithic Screeding:

CAH27 40 mm thick average granolithic screed, 
sloped.

m²   50

SANS 1200 
HB

CLADDING AND SHEETING

8.2.2 Supply and install cladding and sheeting:

0,53mm Thick "Safintra SAFLOK 700"
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Item No Chief 
Reference
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Brought forward / ...

CAH28 Roof sheeting m²   30

8.2.3 Supply and install ancillaries:

Flashing (of the same material, corrosion 
protection and finish as the roof 
sheeting/cladding):

CAH29 Eaves flashing m   8

CAH30 Ridge (apex) flashing m   6

CAH31 Barge flashing m   12

Rainwater goods

CAH32 180mm wide x 180mm deep Gutter m   12

CAH33 Gutter stop end m   4

CAH34 Stop end outlets m   4

CAH35 100mm dia. Downpipe fixed with clips at 
1000mm centres

m   12

CAH36 Rainwater down pipe for shoes m   4

8.2.6 Supply and install insulation:

CAH37 4mm Thick "Alububble" or equivalent 1983 
D10 both sides reflective foil insulation under 
sheeting, and above roof insulation boards:

m²   30

SPEC PD SPECIFICATION PD: BUILDING WORK

CAH38 10.1 280 mm thick cavity brick wall, outside skin 
in unplastered FBS solid engineering 
bricks (Corobrik Amber Satin or similar 
approved) and inside skin in plastered 
(steel-floated) and painted NFX solid 
engineering bricks. Refer to drawings 
503081-GENR-DRG-CC-0326 & 503081-
GENR-DRG-CC-0330

m²   72

in NFX solid engineering bricks, plastered 
and painted both sides (steel-floated):

CAH39 230mm thick wall m²   16
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Item No Chief 
Reference

Short Description Unit Quantity Rate Amount

Brought forward / ...

10.4 Doors and Windows:

Doors as per schedule drawing 503081-
GENR-DRG-CC-0324 & 503081-GENR-CC-
0340:

CAH40 D1 No   1

CAH41 D5 No   1

Windows as per window schedule 503081-
GENR-DRG-CC-0323 & 503081-GENR-DRG-
CC-0331: 

CAH42 W3 No   1

CAH43 W9 No   3

10.5 Ceilings and Bulkheads:

Plaster-board ceiling as per finishes 
schedule on Drawing 503081-GENR-DRG-
CC-0326:

CAH44 Fixed ceiling m   30

Cornices:

CAH45 76mm coved cornices m   24

10.6 Carpentry and Joinery:

Roof Trusses:

CAH46 SANS approved pre-fabricated trusses: Sum -

Cupboards and countertops:

CAH47 to Rooms as per details on drawings 503081-
GENR-DRG-CC-0336, 0337 & 0338

Sum -

10.7 Miscellaneous

Plumbing 
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Item No Chief 
Reference

Short Description Unit Quantity Rate Amount

Brought forward / ...

Other

CAH58 2500 litre water Tanks incl. all fittings. No.   1

CAH59 Floor finishes as per finishes schedule: 
drawing 503081-GENR-DRG-CC-0326

m²   24

SANS 
1200 A 8.5

Sums stated provisionally by the Engineer

b) For work to be executed by a 
subcontractor, and/or for goods, materials, 
plant and/or services to be supplied to the 
Site

CAH60 Furniture Prov. Sum -  25 000   25 000.00

CAH61 Overheads, charges and profit on item above %  25 000

TOTAL OF SECTION CAH CARRIED TO SUMMARY R
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Short Description Unit Quantity Rate Amount

SECTION CAI:

LAGOONS (4 No.)

LAGOON INLET STRUCTURE

(Drawing DRG-CC-1905 and related)

SANS 
1200 D

EARTHWORKS

8.3.3 Restricted Excavation

a) Excavate for restricted foundations, 
footings and pipe trenches in all materials
and use for backfill or embankment or 
dispose

CAI1 Inlet Structure m³   14

b) Extra-over for items under payment 
reference 8.3.3(a) (SANS 1200 D) for:

CAI2 2) Hard rock excavation  (without explosives) m³   4

SANS
1200 DB

EARTHWORKS (PIPE TRENCHES)

8.3 Scheduled items:

8.3.2 Excavation:

a) Excavate in all materials for trenches, 
backfill, compact and dispose of surplus 
material:

Pipes over DN 125 mm dia and up to DN 
315 for depths:

Over and Up to

CAI3 0,5 m 1,5 m m   16

b) Extra-over for items under payment 
reference 8.3.2(a) (SANS 1200 DB) for:

Carried forward / ...
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Item No Chief 
Reference

Short Description Unit Quantity Rate Amount

Brought forward / ...

2) Hard rock excavation

CAI4 (i) By means of explosives m³   4

CAI5 (ii) Without explosives m³   4

8) Boulder Excavation, Class A

CAI6 (i) By means of explosives m³   1

CAI7 (ii) Without explosives m³   2

9) Boulder Excavation, Class B

CAI8 (i) By means of explosives m³   1

CAI9 (ii) Without explosives m³   2

SANS
1200 G

CONCRETE (STRUCTURAL)

8.2 Scheduled formwork items:

8.2.2 Smooth:

Plane vertical/battered to:

CAI10 Sides of walls and mass concrete m²   68

8.2.5 Narrow widths :

Rough:

CAI11 Up to 250mm m   34

8.3 Scheduled reinforcement items:

8.3.1 Steel bars:

High-tensile steel bars:

CAI12 10 mm dia t 0.40

CAI13 12 mm dia t   1

CAI14 16 mm dia t 0.40

8.4 Scheduled concrete items:
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Item No Chief 
Reference

Short Description Unit Quantity Rate Amount

Brought forward / ...

8.4.2 Blinding layer in 15 MPa/19 mm concrete 
of :

CAI15 75 mm thickness m²   18

8.4.3 Strength concrete: 

Grade 15 MPa/19 mm concrete to:

CAI16 Benching to round inlet structure corners, 
600mm high with 500mm radius, 30mm min 
thickness.

m³ 0.50

Class 35 MPa/19 mm concrete in:

CAI17 Base m³ 4.50

CAI18 Walls m³ 7.50

8.4.4 Unformed surface finishes:

a) Wood-floated finishes to:

CAI19 Narrow surfaces (outside perimeter of slab) 
up to 200 mm wide

m   34

CAI20 Top of slab m²   14

(b) Steel-floated finish:

CAI21 Narrow surfaces (top of walls) up to 200 mm 
wide

m   28

CAI22 Top of landing m² 5.50

8.5 Joints:

Designated joints, complete, as shown on 
drawing DRG-CC-1905

CAI23 Joint Type F m   36

8.13 Casting items in concrete:

CAI24 DN 300 concrete pipe in 450 mm thick 
concrete, including polyurethane swellable 
seal, as shown on inlet structure drawing. 

No   4
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Item No Chief 
Reference

Short Description Unit Quantity Rate Amount

Brought forward / ...

CAI25 DN 80 uPVC baffles in 200 mm thick concrete No   144

SANS 
1200 L

MEDIUM-PRESSURE PIPELINES

8.2 Scheduled items:

8.2.1 Supply, lay, and bed pipes complete with 
couplings

CAI26 DN 300 Class 100D spigot and socket 
concrete pipe

m   20

8.2.5 Supply and place pipes, valves and 
specials (short pipe runs):

baffles as detailed on the inlet structure 
drawing:

CAI27 200 mm lengths of DN 80 uPVC rainwater 
downpipes (with cut edges deburred)

No   144

SANS 
1200 LB

BEDDING (PIPES)

8.2.2 Supply only of bedding by importation:

8.2.2.3 From commercial sources:

CAI28 Selected granular material m³   18

SANS
1200 H

STRUCTURAL STEELWORK

8.3 Scheduled items

8.3.1 Structural Steel

8.3.7 Handrails (refer to typical handrailing 
details drawings 503081-GENR-DRG-CC-
0307-0308):

CAI29 Horizontal top mounted m 33.50

CAI30 Bends No   16

CAI31 End closures No   8
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Item No Chief 
Reference
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Brought forward / ...

GF GRP GRID FLOORING

8.1 GRP flooring, complete and installed with 
frames (to inlet structure of lagoon, as per 
typical detail drawing DRG-CC-0304 and 
related):

CAI32 Flooring Detail 2, Flooring Type 7 No   7

LAGOON OUTLET STRUCTURE

(Drawing DRG-CC-1901 and related)

SANS 
1200 D

EARTHWORKS

8.3.3 Restricted Excavation

a) Excavate for restricted foundations, 
footings and pipe trenches in all materials
and use for backfill or embankment or 
dispose

CAI33 Outlet Structure m³   52

b) Extra-over for items under payment 
reference 8.3.3(a) (SANS 1200 D) for:

CAI34 2) Hard rock excavation m³   13

SANS
1200 DB

EARTHWORKS (PIPE TRENCHES)

8.3 Scheduled items:

8.3.2 Excavation:

a) Excavate in all materials for trenches, 
backfill, compact and dispose of surplus 
material:

Pipes over DN 125 mm dia and up to DN 
315 for depths:

Over and Up to
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Item No Chief 
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Brought forward / ...

CAI35 0,5 m 1,5 m m   34

CAI36 1,5 m 2,5 m m   12

b) Extra-over for items under payment 
reference 8.3.2(a) (SANS 1200 DB) for:

CAI37 2) Hard rock excavation m³   20

SANS
1200 G

CONCRETE (STRUCTURAL)

8.2 Scheduled formwork items:

8.2.2 Smooth:

Plane vertical/battered to:

CAI38 Sides of walls m²   108

Plane horizontal to:

Soffits of slabs for prop heights of:

CAI39 up to 2.0 m m² 13.50

8.2.5 Narrow widths :

CAI40 Up to 200mm m   26

CAI41 300mm to 400mm m   29

8.3 Scheduled reinforcement items:

8.3.1 Steel bars:

High-tensile steel bars:

CAI42 10 mm dia t 0.80

CAI43 12 mm dia t   2

CAI44 16 mm dia t 0.80

8.4.3 Strength concrete: 

Grade 15 MPa/19 mm concrete to:
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CAI45 Floor Benching m³ 1.20

Class 35 MPa/19 mm concrete in:

CAI46 Slabs m³ 3.20

CAI47 Walls m³   10

CAI48 Base m³   10

8.4.4 Unformed surface finishes:

Wood floated finishes to:

CAI49 Floor slabs and top of benching m²   25

CAI50 Narrow surfaces up to 200mm wide m   40

Steel floated finishes to:

CAI51 Walkway slab m²   16

8.5 Joints:

Designated joints, complete, as shown on 
drawing DRG-CC-1906

CAI52 Joint Type F m   36

8.7 Grouting:

CAI53 Grouting around 450 (w) x 375 (h) mm ND 
(internal dimensions) Class 200 rectangular 
portal culvert as shown on drawing DRG-CC-
1906

m³ 0.06

8.13 Casting items in concrete:

CAI54 Up to 300 mm nominal bore concrete effluent 
pipe in up to 450 mm thick including 
polyurethane swellable seal, as shown on 
inlet structure drawing. 

No   4

SANS 
1200 L

MEDIUM-PRESSURE PIPELINES

8.2 Scheduled items:
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8.2.1 Supply, lay, and bed pipes complete with 
couplings

CAI55 DN 300 Class 100D spigot and socket 
concrete pipe

m   44

SANS 
1200 LB

BEDDING (PIPES)

8.2.2 Supply only of bedding by importation:

8.2.2.3 From commercial sources:

CAI56 Selected granular material m³   40

SANS
1200 H

STRUCTURAL STEELWORK

8.3 Scheduled items

8.3.7 Handrails (refer to typical handrailing 
details drawings 503081-GENR-DRG-CC-
0307-0308):

CAI57 Horizontal top mounted m   34

CAI58 Bends No   8

CAI59 End closures No   8

GF GRP GRID FLOORING

8.1 GRP flooring, complete and installed with 
frames (to outlet structure of lagoon, as 
per typical detail drawing DRG-CC-0304 
and related):

CAI60 Flooring Detail 2, Flooring Type 7 m2 5.50

Spec PD BUILDING WORK

10.7 Miscellaneous:

CAI61 Supply and install Gereg or similar approved 
decanting gate (comprising 1 No. OS1, 13 
No. OS2, 1 No OS3 AND 1 pair OS4, as 
shown on drawing DRG-CC-1906), complete 
with grouting in aluminium frame, adding logs 
and connecting chain.

No   4
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DRYING POND LAYERWORKS

(Drawing DRG-CC-1900 and related)

GC GEO-CELL WATERPROOF TRAFFICABLE 
LINER

CAI62 5.1 Training of Workers Sum -

5.5 Edge beam excavation

CAI63 Excavate 300 deep by 200 wide trench m   640

5.6 Blinding Layer 

CAI64 6mm thick blinding and levelling sand layer to 
bottoms of ponds, max. 25mm thick at 
localized low points

m²  4 800

5.7 Supply, cutting and installation of Y10 high 
tensile steel bars for rigging pegs

CAI65 Plain, with one end cut at 45 degrees, to form 
anchor pegs for rigging

m  2 900

5.8 Hollow Cell Liners

Double layer of 300/210x75mm (2x 75mm 
layers) hollow cell liner system, with keyed 
cell walls:

CAI66 150mm thick to bottoms of pond (2x 75 mm 
layers)

m²  2 720

CAI67 150mm thick to sloping sides of pond (2x 75 
mm layers)

m²  2 080

5.9 Concrete filling

CAI68 20 MPa 75mm thick bottom layer m²  4 800

CAI69 30 MPa 75mm thick top layer m²  4 800

5.10 Edge Beam Concrete

CAI70 30MPa concrete class 15/19mm (200x300 
edge beam)

m³   40

5.11 Surface Finishes
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CAI71 Wood floated finish to bottom layer m²  4 800

CAI72 Wood floated finish to top layer m²  4 800

5.12 Bituminous Waterproofing Layer (4mm dry 
thickness)

CAI73 Plane to horizontal or sloped m²  4 800

CAI74 Plane to vertical, 275mm high around 
perimeter of structures and culverts abutting 
geo-cell layer

m²   100

SANS 
1200 LE

STORMWATER DRAINAGE

8.2.2 Supply and lay portal and rectangular 
culverts (including bedding):

b) Without precast invert slabs

CAI75 Class 200 450x375mm SANS 986
PORTAL CULVERT (internal 
dimensions)rectangular portal culvert as 
shown on drawing DRG-CC-1902 and 1906, 
upside down.

m   60

8.2.4 Extra over for items under payment 
reference 8.2.1 and 8.2.2 (SANS 1200 LE) 
for cutting end units for culverts on site:

CAI76 a) Straight cut: No   8

CAI77 b) Skew cut: No   4

8.2.8 Supply and install manholes, catchpits, 
inspection chambers, rodding eyes and 
the like:

SANS 1200 LD-5 (or LE-1) DN 1000 precast 
concrete manhole (for subsoil inspection), 
including heavy duty cast iron lid and 
frame Type 2A with square spacer slab 
and square adaptor slab

CAI78 Depth 1.5 to 2.0m No   4

8.2.14 Subsurface drains 
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CAI79 Subsurface drains, complete, as per subsoil 
drainage detail on drawing DRG-CC-1902:

m   240

CAI80 Gereg or similar approved 110 dia cast iron 
ground water pressure relief valve, cast into 
geocell layer, including suitable pipes and 
fittings to connect to subsoil drain directly 
underneath, as shown on 'Ground Water 
Relief Valve Detail' on drawing DRG-CC-1902

No   20

Spec PD BUILDING WORK

CAI81 Bricking up 450x375mm end of rectangular 
portal culvert with 230mm thick plastered 
bricks

No   8

10.7 Miscellaneous Items:

CAI82 Supply and install M10 Stainless steel 
chemical anchors complete, including nuts 
and washer, and drilling and epoxying in for 
fitting geocell liner to perimeter wall or other 
concrete structures, as per suppliers 
recommendations.

No   400

LAGOON DIVERSION CHAMBER (4 No.)

(Drawing DRG-CC-1188 and related)

SANS 
1200 L

MEDIUM-PRESSURE PIPELINES

8.2 Scheduled items:

8.2.13 Valve and Hydrant Chambers, etc.:

CAI83 Construct Lagoon Diversion Chamber, 
complete as detailed on drawing DRG-CC-
1188 and related, including accessories (i.e. 
pipe special, valve, HDPE gate with 
aluminium guides, step irons, etc.)

No   4

TOTAL OF SECTION CAI CARRIED TO SUMMARY R
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SECTION CAJ

RESIDUE HOLDING TANK

SANS
1200 D

EARTHWORKS

8.3 Scheduled items:

8.3.3 Restricted Excavation:

a) Excavate for restricted foundations, 
footings and pipe trenches in all materials
and use for backfill or embankment or 
dispose

CAJ1 Holding tank m³   87

b) Extra-over for items under payment 
reference 8.3.3(a) (SANS 1200 D) for:

CAJ2 2) Hard rock excavation (without explosives) m³   39

SANS
1200 DB

EARTHWORKS (PIPE TRENCHES)

8.3 Scheduled items:

8.3.2 Excavation:

a) Excavate in all materials for trenches, 
backfill, compact and dispose of surplus 
material:

Pipes over DN 125 mm dia and up to DN 
315 for depths:

Over and Up to

CAJ3 0,5 m 1,5 m m   14

CAJ4 1,5 m 2,5 m m   5

b) Extra-over for items under payment 
reference 8.3.2(a) (SANS 1200 DB) for:

2) Hard rock excavation

Carried forward / ...

CONTRACT NO.: ORTDM MIS 478 793 A 278



O.R. TAMBO DISTRICT MUNICIPALITY
SIDWADWENI RWSS CONTRACT 1

SECTION CAJ
RESIDUE HOLDING TANK

Item No Chief 
Reference

Short Description Unit Quantity Rate Amount

Brought forward / ...

CAJ5 (i) By means of explosives m³   5

CAJ6 (ii) Without explosives m³   4

8) Boulder Excavation, Class A

CAJ7 (i) By means of explosives m³   1

CAJ8 (ii) Without explosives m³   1

9) Boulder Excavation, Class B

CAJ9 (i) By means of explosives m³   1

CAJ10 (ii) Without explosives m³   1

SANS 
1200 LB

BEDDING (PIPES)

8.2.2 Supply only of bedding by importation:

8.2.2.3 From commercial sources:

CAJ11 Selected granular material m³   16

SANS
1200 G

CONCRETE (STRUCTURAL)

8.2 Scheduled formwork items:

8.2.1 Rough:

Plane vertical/battered to:

CAJ12 Sides of Walls m²   6

8.2.2 Smooth:

Plane vertical/battered to:

CAJ13 Sides of walls m²   205

8.2.5 Narrow widths:

CAJ14 Over 200 mm and up to and including 300 
mm wide

m   30

8.3 Scheduled reinforcement items:

8.3.1 Steel bars:
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Brought forward / ...

High tensile steel bars:

CAJ15 10 mm dia t   1

CAJ16 12 mm dia t   5

CAJ17 16 mm dia t   5

8.4 Scheduled concrete items:

8.4.2 Blinding layer in 15 MPa/19 mm concrete 
of :

CAJ18 75 mm thickness m²   51

8.4.3 Strength concrete :

Grade 25 MPa/19 mm

CAJ19 Benching m³   7

Grade 35 MPa/19 mm concrete (watertight) 
to:

CAJ20 Walls m³   51

CAJ21 Slabs (including sloping) m³   20

 8.4.4 Unformed surface finishes:

a) Wood-floated finishes to:

CAJ22 Horizontal surfaces m²   35

(b) Steel-floated finish:

CAJ23 Narrow surfaces up to 300 mm wide m   55

8.5 Joints:

Designated joints, complete, as detailed 
on drawing 503081-WTW1-DRG-CC-1600:

Joint Type F:

CAJ24  (i) In 200 to 300 mm thick walls m   52

8.13 Casting items in concrete :
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Pipe special as shown on drawing no 
503081-WTW1-DRG-CC-1917 (and related) 
and DRG-CC-1964

CAJ25 PSH01 No   1

CAJ26 PSH02 No   1

CAJ27 DN 300 concrete pipe in 600mm thick 
member (300 wall and 300 thickening)

No   2

8.21 Watertightness testing:

Carry out watertightness test for:

CAJ28 Sludge Holding Tank No   1

SANS
1200 H

STRUCTURAL STEELWORK

8.3 Scheduled items

8.3.8 Ladders, complete and installed (refer to 
Steel Ladder Details drawings):

Ladder Type 2, of height:

CAJ29 over 2.5m up to 3m No.   1

SANS
1200 L

MEDIUM-PRESSURE PIPELINES

8.2.1 Supply, lay, and bed pipes complete with 
couplings

CAJ30 DN 300 Class 100D concrete spigot and 
socket joint 

m   19

8.2.5 Supply and place pipes, valves and 
specials (short pipe runs):

as detailed on Drawing DRG-CC-1916 to 
DRG-CC-1918:

CAJ31 PSH01 No   1

CAJ32 PSH02 No   1

TOTAL OF SECTION CAJ CARRIED TO SUMMARY R
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SECTION CAL

ROADS

SANS 
1200DM

EARTHWORKS (ROADS, SUBGRADE)

8.3.3.3 Treatment of roadbed:

(a) Roadbed preparation and compaction 
of material to:

CAL1 (i) Minimum 90% of modified AASHTO 
maximum density

m³   360

CAL2 (ii) Minimum 93% of modified AASHTO 
maximum density

m³   40

(b) In-place treatment of roadbed in hard 
rock material by:

CAL3 (i) Ripping m³   200

8.3.4 Cut to fill, borrow to fill:

CAL4 (a) Cut to fill compacted to 93% of modified 
AASHTO maximum density

m³   50

CAL5 (b) Borrow to fill from commercial or off site 
sources located by the Contractor compacted 
to 93% of modified AASHTO maximum 
density

m³   460

8.3.5 Selected layers:

(a) Selected layers using material cut from 
the site and compacted to: excavation:

CAL6 (i) 150mm selected subgrade (SSG), G9 
lower selected layer compacted to 93% of 
modified AASHTO maximum density

m³   100

CAL7 (ii) 150mm selected subgrade (SSG), G7 
upper selected layer compacted to 95% of 
modified AASHTO maximum density

m³   100

(b) Selected layers using material from 
commercial or off site sources located by 
the Contractor, compacted to:
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CAL8 (i) 150mm selected subgrade (SSG), G9 
lower selected layer compacted to 93% of 
modified AASHTO maximum density

m³   100

CAL9 (ii) 150mm selected subgrade (SSG), G7 
upper selected layer compacted to 95% of 
modified AASHTO maximum density

m³   600

CAL10 8.3.6 Extra over items 8.3.5 (a) through to 8.3.5 
(b) for excavating and breaking down 
material in hard excavation

m³   50

8.3.7 Cut to spoil or stockpile from:

CAL11 (a) Soft excavation m³   520

CAL12 (b) Hard excavation m³   60

CAL13 8.3.11 Extra over items 8.3.7 for temporary 
stockpiling of material

m³   100

8.3.13 Surface finishes:

CAL14 (a) Topsoiling (from stockpile) m²  1 600

(b) Grassing or other vegetation cover:

CAL15 (1) Planting of Grass sods m²   700

CAL16 (2) Hydroseeding m²  1 000

CAL17 (3) Trim, shape and roll verge m²  1 600

SABS 
1200ME

SUBBASE

CAL18 8.3.2 Construct the subbase 
course/shoulders/gravel wearing course 
with material from designated excavations 

m³   100

8.3.3 Construct the subbase 
course/shoulders/gravel wearing course 
with material from commercial sources:
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CAL19 150mm natural gravel sub-base beneath 
pedestrian walkways, crushed (G5) 
compacted to 95% of modified AASHTO 
maximum density

m³   200

CAL20 150mm natural gravel sub-base beneath 
roadways, crushed (G5) compacted to 95% of 
modified AASHTO maximum density

m³   130

CAL21 8.3.5 150mm cemented natural gravel sub-base, 
crushed (G5), Subbase compacted to 97% 
of modified AASHTO maximum density 
(C4)

m³   330

Process subbase material by the following 
processes, as relevant, and use in the 
subbase:

CAL22 8.3.8 Stabilization m³   330

Stabilizing agent:

CAL23 Portland cement (CEM II -32.5) t   21

SABS 
1200MF

BASE

CAL24 8.3.3 Construct 150mm base course with 
material from commercial sources and 
compact to 98% of modified AASHTO 
maximum density (G3)

m³   50

SABS 
1200MJ

SEGMENTED PAVING

as specified in SABS 1200 MJ and in the 
Scope of Work 

8.2.1 Construction of edge restraints:

CAL25 Pre Cast Kerb (Fig. 11) m   900

8.2.2 Construction of paving complete:

CAL26 (a) 60mm Natural grey bevel edge concrete 
paving units, class 30/2.1 (Type S-A), laid in 
herringbone pattern, with header course

m²   900
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CAL27 (b) 80mm Natural grey interlocking concrete 
paving units, class 40/2.6 (Type S-A), laid in 
herringbone pattern, with header course

m²  2 200

8.2.3 Cutting units to fit edge restraints:

(a) For 60mm brick paving

CAL28 Circular cutting m   320

CAL29 Straight cutting m   590

(b) For 80mm brick paving

CAL30 Circular cutting m   140

CAL31 Straight cutting m   310

CAL32 8.2.4 Rolling to locked up condition as specified 
in 5.6.2

m²  4 000

SABS
1200 MK

KERBING AND CHANNELLING

8.2.1 Concrete kerbing:

(a) Cast in-situ edging strips using class 
20/19 concrete as detailed on drawings for 
curvatures indicated:

CAL33 (i) 300x250mm m   10

(b) Precast barrier kerbing (Fig. 4) as 
detailed on drawings for curvatures 
indicated:

CAL34 (i) Radius up to 1m m   20

CAL35 (ii) Radius exceeding 1m up to 4m m   20

CAL36 (iii) Radius exceeding 4m up to 20m m   77

CAL37 (iv) Radius exceeding 20m m   270

(c) Precast Mountable kerbing as detailed 
on drawings for curvatures indicated:

CAL38 (i) Radius up to 1m m   5
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CAL39 (ii) Radius exceeding 1m up to 4m m   10

CAL40 (iii) Radius exceeding 4m up to 20m m   10

CAL41 (iv) Radius exceeding 20m m   25

8.2.2 Concrete kerbing and Channelling 
combined:

(a) Precast barrier kerbing as detailed on 
drawing and 300mm wide cast in-situ 
class 20/19 concrete channelling for 
curvatures indicated: 

CAL42 (i) Radius up to 1m m   20

CAL43 (ii) Radius exceeding 1m up to 4m m   20

CAL44 (iii) Radius exceeding 4m up to 20m m   80

CAL45 (iii) Radius exceeding 20m m   270

(b) Precast mountable kerbing as detailed 
on drawing and 150mm wide cast in-situ 
class 20/19 concrete channelling for 
curvatures indicated: 

CAL46 (i) Radius up to 1m m   5

CAL47 (ii) Radius exceeding 1m up to 4m m   10

CAL48 (iii) Radius exceeding 4m up to 20m m   10

CAL49 (iii) Radius exceeding 20m m   25

8.2.3 Tests on cast in-situ or extruded kerbing 
and channelling:

CAL50 (a) Core strength test No   5

CAL51 (b) Set of three cubes No   5

SABS 
1200MM

ANCILLARY ROADWORKS

8.2.1(a) Guardrails on wooden posts:

CAL52 Galvanized m   300
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CAL75 L15 blocks (smooth face) m²   400

6.1.2 Excavation for concrete bases for earth 
retaining systems

CAL76 (i) In soft material	 m³   100

CAL77 (ii) Extra over subitem (a) above for 
excavation in hard material

m³   50

CAL78 (iii) Base preparation and compaction to 
minimum of 90% of modified AASHTO 
maximum density

m²   200

6.1.3 Concrete bases for earth retaining 
systems

CAL79 (i) Class 20MPa/20 concrete footings 
including formwork and 80 kg/m³ of 
reinforcement, to manufacturers detail

m³   30

TOTAL OF SECTION CAL CARRIED TO SUMMARY R

CONTRACT NO.: ORTDM MIS 478 793 A 289



O.R. TAMBO DISTRICT MUNICIPALITY
SIDWADWENI RWSS CONTRACT 1

SECTION CAM
FENCING

Item No Chief 
Reference

Short Description Unit Quantity Rate Amount

SECTION CAM

SPEC WA FENCING

8.1.1 Supply and install complete fencing panels 
to specification, including all required 
material, excavations, concrete, etc. with 
new fencing material:

(a) Type 1 - 2.4m High Wire Mesh Panel 
Fence 

CAM1 Erect new fencing, Betafix Secure 70 x 44 x 
3800mm long with vertical poles at 3020mm 
centres, 2.4m high wire mesh, electrified, with 
security underdig complete as detailed on 
drawing 503081-000-DRG-CC-1211

m   450

(b) Type 2 - 1.4m High Stock Fence 

CAM2 Erect new fencing, 1.2m high stock fence, 
2.31mm average wire diameter, single strand, 
complete as detailed on the drawings 503081-
000-DRG-CC-1212

m   420

 8.1.2 Supply and install new gates

(a) Type 1 - 2.4m High Motorised Security 
Gate

CAM3 8m x 2.4m high gate complete, including gate 
track and reinforced concrete beam , 
complete as detailed on the drawings 503081-
000-DRG-CC-1212

No   2

(b) Type 2 - 1.4m High Farm Gate

CAM4 Install new double leaf swing farm gate 
complete, (1.4m High Swing Gate) , complete 
as detailed on the drawings 503081-000-DRG-
CC-1212

No   4

TOTAL OF SECTION CAM CARRIED TO SUMMARY R
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SECTION CAN

FIRE AND SAFETY - WTW

503081-ZUT-
SPEC-FI-
WTW

Supply and install Fire Hydrant Distribution 
pipes including cutting or drilling for 
branch outlets, including preparation, 
cutting, rolling of grooved ends,  grooved 
end pipe couplings, jointing, cleaning, 
testing, bracketing and hangers as detailed 
and specified in the particular and 
technical specifications, for the following 
pipe sizes:

CAN1 25mm dia m   50

Hydrant, Hose Reel and Fire Extinguisher 
Installations:

CAN2 Supply & Install  of 65mm dia Fire Hose and 
16MM dia Nozzle to each Hydrant

No.   2

CAN3 Supply & Install Fire Hose Reels (30m long) 
c/w chromium plated 25mm valve,  fittings, 
fixings, etc.

No.   2

Supply and Install Portable Fire 
Extinguishers c/w mounting brackets fixed 
inside cabinets, signage and surface 
mounted where required mounted inside 
cabinets for the following types and 
capacities:

CAN4 4,5 kg Dry Powder Fire Extinguisher No.   3

CAN5 5kg CO2 Fire Extinguisher No.   2

Wet Services Hydrants and Hose Reels 
General

CAN6 Painting and identification of all fire pipe work 
as per SANS

Sum   1

CAN7 Pipework Flushing  as per SANS Sum   1

CAN8 Pipework Pressure Test  as per SANS Sum   1
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Regulatory Fire Safety Signage

Photoluminescent fire and directional 
signage, complete with all require fittings, 
mountings, hangers, brackets etc. Signage 
to be affixed using screws, no adhesive or 
double sided tape allowed. 190 mm height 
signage complete with aluminium black 
frames

CAN9 Type F4, Fire extinguisher and hosereel down - 
Wall Mounted

No.   1

CAN10 Type F13, Fire extinguisher down - Wall 
Mounted

No.   4

CAN11 Twin Booster Connection - Wall Mounted No.   1

CAN12 Type E6, EXIT - Illuminated signage (elect to 
provide power supply)

No.   3

CAN13 Type F45, Fire Exit Keep Clear - Wall 
Mounted

No.   2

Infrastructure

Fire Pumps

CAN14 Fire pump station
1x Electric Motor-Driven Main Pump, Electrical 
Jockey Pump, Piping, Electrical Controllers as 
Packaged Plant
Pump Rated Duty:  Flow: 1400 l/min @ 6 Bar

Skid base mounted and fully imported with 
jockey pump, control panels and pump 
accessories. All equipment to be FM/UL listed 
where applicable.

Final pump duty to be confirmed by hydraulic 
calculation done by fire installation contractor. 
Variance in cost to be submitted to the Fire 
Engineer

    1

Electrical Installation

CAN15 Electrical wiring, cabling and control 
equipment

sum   1

Piping Installation
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FIRE AND SAFETY

Item No Chief 
Reference

Short Description Unit Quantity Rate Amount

Brought forward / ...

CAN16 Internal plantroom and piping between 
plantroom and sump pipework

sum   1

Fire Water Storage Accessories

CAN17 Puddle Flanges, Catladders, Manholes etc sum   1

CAN18 Fill Valve, Vortex Inhibitors, Test piping, 
Overflows etc

sum   1

Municipal Booster and Suction Hydrant 
Arrangement

CAN19 Twin Booster Point and Suction Hydrant 
complete with Pipework and Non-return Valve

sum   1

TOTAL OF SECTION CAN CARRIED TO SUMMARY R
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SECTION CAO
INTERCONNECTING PIPEWORK

Item No Chief 
Reference

Short Description Unit Quantity Rate Amount

SECTION CAO

INTERCONNECTING PIPEWORK

SANS
1200 DB

EARTHWORKS (PIPE TRENCHES)

8.3 Scheduled items:

8.3.2 Excavation:

a) Excavate in all materials for trenches, 
backfill, compact and dispose of surplus 
material:

Pipes up to and including DN 200 for 
depths:

Over and Up to

CAO1 0,5 m 1,5 m m   68

CAO2 1,5 m 2,5 m m   71

CAO3 2,5 m 3,5 m m   11

CAO4 3,5 m 4,5 m m   15

Pipes over DN 200 and up to and including 
DN 375 for depths:

Over and Up to

CAO5 0,5 m 1,5 m m   38

CAO6 1,5 m 2,5 m m   43

Pipes over DN 375 and up to and including 
DN 500 for depths:

Over and Up to

CAO7 0,5 m 1,5 m m   22

CAO8 1,5 m 2,5 m m   108

CAO9 2,5 m 3,5 m m   24

CAO10 3,5 m 4,5 m m   13
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SECTION CAO
INTERCONNECTING PIPEWORK

Item No Chief 
Reference

Short Description Unit Quantity Rate Amount

Brought forward / ...

b) Extra-over for items under payment 
reference 8.3.2(a) (SANS 1200 DB) for:

2) Hard rock excavation

CAO11 (i) By means of explosives m³   130

CAO12 (ii) Without explosives m³   140

8) Boulder Excavation, Class A

CAO13 (i) By means of explosives m³   5

CAO14 (ii) Without explosives m³   10

9) Boulder Excavation, Class B

CAO15 (i) By means of explosives m³   5

CAO16 (ii) Without explosives m³   10

SANS 
1200 LB

BEDDING (PIPES)

8.2.2 Supply only of bedding by importation:

8.2.2.3 From commercial sources:

CAO17 Selected granular material m³   162

SANS 1200 
L 

MEDIUM-PRESSURE PIPELINES

8.2 Scheduled items:

8.2.1 Supply, lay, and bed pipes complete with 
couplings

HDPE PE 100 PN 10 pipes:

CAO18 DN 160 m   63

CAO19 DN 200 m   99

CAO20 DN 225 m   34

CAO21 DN 280 m   41

CAO22 DN 400 m   98
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SECTION CAO
INTERCONNECTING PIPEWORK

Item No Chief 
Reference

Short Description Unit Quantity Rate Amount

Brought forward / ...

CAO23 DN 500 m   67

8.2.2 Extra-over 8.2.1 for the supplying, laying 
and bedding of specials complete with 
couplings:

HDPE PE 100 PN 10:

33° bend

CAO24 DN 200 No   1

CAO25 DN 500 No   1

45° bend

CAO26 DN 110 No   4

CAO27 DN 200 No   1

CAO28 DN 280 No   1

CAO29 DN 500 No   1

90° bend

CAO30 DN 160 No   1

CAO31 DN 200 No   1

CAO32 DN 225 No   2

CAO33 DN 280 No   1

CAO34 DN 400 No   5

Equal tees

CAO35 DN 160 No   5

CAO36 DN 225 No   2

CAO37 DN 280 No   1

CAO38 DN 500 No   4

Reducing tees

CAO39 DN 200 to DN 160 No   1

Stub flange
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SECTION CAO
INTERCONNECTING PIPEWORK

Item No Chief 
Reference

Short Description Unit Quantity Rate Amount

Brought forward / ...

CAO40 DN 160 No   3

CAO41 DN 200 No   3

CAO42 DN 225 No   2

CAO43 DN 280 No   3

CAO44 DN 400 No   4

CAO45 DN 500 No   6

Reducer (at rodding eye)

CAO46 DN 225 to DN 110 No   3

CAO47 DN 160 to DN 110 No   1

Compression fittings

CAO48 DN 110 plug as rodding eye cap No   4

Stainless Steel Grade 316

Backing ring (for use with HDPE stubs)

CAO49 DN 160 No   3

CAO50 DN 200 No   3

CAO51 DN 225 No   2

CAO52 DN 280 No   3

CAO53 DN 400 No   4

CAO54 DN 500 No   6

Blank flange (i.e. used in MH B1 and C1 to 
blank off HDPE pipework)

CAO55 DN 200 No   1

CAO56 DN 500 No   1

8.2.5 Supply and place pipes, valves and 
specials (short pipe runs):

HDPE PE 100 PN 10 pipes:
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SECTION CAO
INTERCONNECTING PIPEWORK

Item No Chief 
Reference

Short Description Unit Quantity Rate Amount

Brought forward / ...

CAO57 DN 110 m   8

8.2.13 Valve and Hydrant Chambers, etc.:

CAO58 Brick manhole (of 400x400 internal 
width/length) to accommodate rodding eye, 
complete with valve box as detailed on 
drawing DRG-CC-1527

No   2

TOTAL OF SECTION CAO CARRIED TO SUMMARY R
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SIDWADWENI RWSS CONTRACT 1

SECTION CAP
HYDROCYCLONE PLATFORM

Item No Chief 
Reference

Short Description Unit Quantity Rate Amount

SECTION CAP

HYDROCYCLONE PLATFORM

SANS
1200 D

EARTHWORKS

8.3 Scheduled items:

8.3.3 Restricted Excavation:

a) Excavate for restricted foundations, 
footings and pipe trenches in all materials
and use for backfill or embankment or 
dispose

CAP1 Hydrocyclone platform m³   9

b) Extra-over for items under payment 
reference 8.3.3(a) (SANS 1200 D) for:

CAP2 2) Hard rock excavation (without explosives) m³   2

SANS
1200 G

CONCRETE (STRUCTURAL)

8.2 Scheduled formwork items:

8.2.1 Rough:

Plane vertical/battered to:

CAP3 Sides of platform m²   11

8.3 Scheduled reinforcement items:

8.3.1 Steel bars:

Mild steel bars:

CAP4 8 mm dia t 0.10

CAP5 10 mm dia t 0.10

High tensile steel bars:

CAP6 10 mm dia t 0.10

CAP7 12 mm dia t 0.20
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SECTION CAP
HYDROCYCLONE PLATFORM

Item No Chief 
Reference

Short Description Unit Quantity Rate Amount

Brought forward / ...

CAP8 16 mm dia t 0.30

CAP9 20 mm dia t 0.30

8.4 Scheduled concrete items:

8.4.2 Blinding layer in 15 MPa/19 mm concrete 
of :

CAP10 75 mm thickness m² 20.50

8.4.3 Strength concrete :

35 Mpa/19 mm (watertight reinforced 
concrete) to :

CAP11 Platform m³ 7.50

 8.4.4 Unformed surface finishes:

(b) Steel-floated finish:

CAP12 Top of platform m²   21

TOTAL OF SECTION CAP CARRIED TO SUMMARY R
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O.R. TAMBO DISTRICT MUNICIPALITY
SIDWADWENI RWSS CONTRACT 1

SECTION CAQ
STORMWATER

Item No Chief 
Reference

Short Description Unit Quantity Rate Amount

SECTION CAQ

STORMWATER

SANS 
1200DB

EARTHWORKS (PIPE TRENCHES):

8.3.2 Excavation:

(a) Excavate in all materials for trenches, 
backfill, compact and dispose of surplus 
material:

(i) Trenches of width 1000mm to 
accommodate pipe diameters of 300mm 
up to 450mm:

CAQ1 Depth up to 1.0m m   45

CAQ2 Depth exceeding 1.0m up to 1.5m m   90

CAQ3 Depth exceeding 1.5m up to 2.0m m   135

CAQ4 Depth exceeding 2.0m up to 2.5m m   135

CAQ5 Depth exceeding 2.5m up to 3.0m m   45

(ii) Trenches of width 1200mm to 
accommodate pipe diameters of 600mm :

CAQ6 Depth up to 1.0m m   40

CAQ7 Depth exceeding 1.0m up to 1.5m m   80

CAQ8 Depth exceeding 1.5m up to 2.0m m   120

CAQ9 Depth exceeding 2.0m up to 2.5m m   120

CAQ10 Depth exceeding 2.5m up to 3.0m m   40

(iii) Trenches of width 1700mm to 
accommodate pipe diameters of 750mm 
up to 900mm:

CAQ11 Depth up to 1.0m m   5

CAQ12 Depth exceeding 1.0m up to 1.5m m   10

CAQ13 Depth exceeding 1.5m up to 2.0m m   15

CAQ14 Depth exceeding 2.0m up to 2.5m m   15
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SECTION CAQ
STORMWATER

Item No Chief 
Reference

Short Description Unit Quantity Rate Amount

Brought forward / ...

CAQ15 Depth exceeding 2.5m up to 3.0m m   5

(b) Extra over items (8.3.2) for:

(2) Hard rock excavation 

CAQ16 (i) By means of explosives m³   390

CAQ17 (ii) Without explosives m³   380

CAQ18 (3) Hand excavation and backfill by hand  
where ordered

m³   10

CAQ19 (4) Backfill stabilised with 5% cement where 
ordered by the Employer's Agent

m³   40

8) Boulder Excavation, Class A

CAQ20 (i) By means of explosives m³   20

CAQ21 (ii) Without explosives m³   30

9) Boulder Excavation, Class B

CAQ22 (i) By means of explosives m³   20

CAQ23 (ii) Without explosives m³   30

CAQ24 (c) Excavate and dispose of unsuitable 
material from trench bottom

m³   50

8.3.3 Excavation ancillaries:

8.3.3.1 Make up deficiency in backfill material:

CAQ25 (a) From other necessary excavations on site m³   50

(b) By importation from commercial or off-
site sources selected by the Contractor

CAQ26 (i) Subbase quality material complying with 
subclause 3.5 of SABS 1200 DB and PSDB 
3.5

m³   190

CAQ27 8.3.3.3 Compaction in road crossings m³   190

SANS 
1200DK

GABIONS AND PITCHING
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SECTION CAQ
STORMWATER

Item No Chief 
Reference

Short Description Unit Quantity Rate Amount

Brought forward / ...

8.2.1 Surface preparation for bedding of 
gabions

b) Cavities filled with grade 15 concrete 
(provisional)

m³   35

8.2.2 Gabions:

Gabion boxes with Mesh Type 80 with 
Class A Galfan and PVC coated wire and 
diaphragm spacings of 1m (as applicable), 
of sizes indicated on drawing 503081-
WTW1-DRG-CC-1185:

CAQ28 (a) 1m x 1m x 1m m³   10

CAQ29 (b) 2m x 1m x 1m m³   40

Gabion mattresses with Mesh Type 60 with 
Class A Galfan and PVC coated wire and 
diaphragm spacings of 1m (as applicable), 
of sizes indicated on drawing 503081-
WTW1-DRG-CC-1185:

CAQ30 (a) 3m x 1m x 0.3m m³   10

8.2.4 Geotextile:

CAQ31 (a) Geotextile "Kaytech Bidim A2" or similar 
approved placed behind or below gabion 
boxes and mattresses

m²   70

8.2.5 Pitching:

CAQ32 (a) Grouted pitching m³   50

CAQ33 8.2.8 Excavation and concrete backfill of footing 
trenches for pitching

m³   35

CAQ34 8.2.12 Cutting and Adjusting mattress to fit 
around stormwater pipe 

m2   10

SABS 1200 
LB

BEDDING (PIPES)

8.2.1 (a) Provision of bedding from trench 
excavation:

Carried forward / ...

CONTRACT NO.: ORTDM MIS 478 793 A 303



O.R. TAMBO DISTRICT MUNICIPALITY
SIDWADWENI RWSS CONTRACT 1

SECTION CAQ
STORMWATER

Item No Chief 
Reference

Short Description Unit Quantity Rate Amount

Brought forward / ...

CAQ35 Selected granular material m3   5

CAQ36 Selected fill material m3   5

8.2.2 (b) Supply only of bedding by importation:

8.2.2.1 (i) From other necessary excavations and 
stockpiles:

CAQ37 Selected granular material m3   5

CAQ38 Selected fill material m3   5

8.2.2.3 (ii) From commercial sources: 

CAQ39 Selected granular material m3   700

CAQ40 Selected fill material m3   5

CAQ41 (c) 6.7 mm concrete stone to SABS 1083 m3   70

8.2.3 Concrete bedding cradle:

CAQ42 Class A, 20MPa/19, section 600x300mm, 
shuttered on both sides with pipes tied down 
to prevent floating

m3   40

8.2.4 Encasing of pipes in 20MPa/19 Concrete:

CAQ43 Up to 450mm diameter pipes m3   40

CAQ44 8.2.6 Supply and install geofabric material 
(Kaytech A2 or relevant equivalent 
approved)

m2   180

SABS 1200 
LE

STORMWATER DRAINAGE

as specified in SABS 1200 LE and in the 
Scope of Work

8.2.1 Supply, lay and bed and test pipeline:

(a) Reinforced concrete pipes type SC 
Spigot & Socket pipes with rubber ring 
joints on Class B bedding of diameters 
and class indicated:
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SECTION CAQ
STORMWATER

Item No Chief 
Reference

Short Description Unit Quantity Rate Amount

Brought forward / ...

CAQ45 300mm class 100D m   120

CAQ46 450mm class 100D m   330

CAQ47 750mm class 100D m   300

CAQ48 900mm class 100D m   70

8.2.4 Extra over items 8.2.1 for cutting end units 
for culverts on site:

(a) Straight cut for pipes of diameter 
indicated:

CAQ49 300mm class 100D No   2

CAQ50 450mm class 100D No   2

CAQ51 750mm class 100D No   2

CAQ52 900mm class 100D No   2

(b) Skew cut for pipes of diameter 
indicated:

CAQ53 300mm class 100D No   2

CAQ54 450mm class 100D No   5

CAQ55 750mm class 100D No   5

CAQ56 900mm class 100D No   2

8.2.8 Supply and install Manhole, Catchpits and 
the Like

(a) Manholes:

(i) Brickwork manholes (type C) including 
covers and frames (complete as per 
drawing 503081-WTW1-DRG-CC-1182):

CAQ57 Depth up to 1.0m No   2

CAQ58 Depth exceeding 1.0m up to 1.5m No   8

CAQ59 Depth exceeding 1.5m up to 2.0m No   10
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SECTION CAQ
STORMWATER

Item No Chief 
Reference

Short Description Unit Quantity Rate Amount

Brought forward / ...

CAQ60 Depth exceeding 2.0m up to 2.5m No   2

(ii) Brickwork double grid inlets (type C) 
including covers and frames (complete as 
per drawing 503081-WTW1-DRG-CC-1184):

CAQ61 Depth up to 1.0m No   1

CAQ62 Depth exceeding 1.0m up to 1.5m No   1

CAQ63 Depth exceeding 1.5m up to 2.0m No   1

CAQ64 Depth exceeding 2.0m up to 2.5m No   6

(iii) Concrete manholes including covers 
and frames (complete as per drawing 
503081-WTW1-DRG-CC-1182):

CAQ65 Depth up to 1.0m No   1

CAQ66 Depth exceeding 1.0m up to 1.5m No   1

CAQ67 Depth exceeding 1.5m up to 2.0m No   3

CAQ68 Depth exceeding 2.0m up to 2.5m No   1

(iv) Concrete stormwater collection 
chamber including covers and frames 
(complete as per drawing 503081-WTW1-
DRG-CC-1189):

CAQ69 Depth exceeding 2.0m up to 2.5m No   1

SABS 
1200MK

KERBING AND CHANNELLING

8.2.7 Trimming and compaction to 90% of 
modified AASHTO maximum density of 
surface area of unlined open drains and 
areas to be concrete lined:

CAQ70 (a) Soft material m2   370

CAQ71 (b) Hard material m2   560

8.2.8 20MPa/19 concrete lining to:

CAQ72 Channel - 150mm thick, 1m wide m2   240
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SECTION CAQ
STORMWATER

Item No Chief 
Reference

Short Description Unit Quantity Rate Amount

Brought forward / ...

CAQ73 Channel - 150mm thick, 2m wide m2   680

CAQ74 Channel - 150mm thick, 4m wide transition m2   280

8.2.10 Sealed joints in concrete lining:

CAQ75 15mm wide expansion joint (complete as per 
drawing 503081-WTW1-DRG-CC-1168)

m   200

TOTAL OF SECTION CAQ CARRIED TO SUMMARY R
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SECTION CAR
SEWERS

Item No Chief 
Reference

Short Description Unit Quantity Rate Amount

Brought forward / ...

8.3.2 Excavation:

(a) Excavate in all materials for trenches, 
backfill, compact and dispose of surplus 
material:

(i) Trenches of width 800mm to 
accommodate pipes up to 160mm 
diameter:

CAR10 Depth up to 1.0m m   20

CAR11 Depth exceeding 1.0m up to 1.5m m   50

CAR12 Depth exceeding 1.5m up to 2.0m m   100

CAR13 Depth exceeding 2.0m up to 2.5m m   70

CAR14 Depth exceeding 2.5m up to 3.0m m   5

(b) Extra over items 8.3.2 (a) for:

(2) Hard rock excavation 

CAR15 (i) By means of explosives m³   160

CAR16 (ii) Without explosives m³   160

CAR17 (3) Hand excavation and backfilling where 
ordered by the Employer's Agent

m³   5

CAR18 (4) Backfill stabilised with 5% cement where 
ordered by the Employer's Agent

m³   10

8) Boulder Excavation, Class A

CAR19 (i) By means of explosives m³   20

CAR20 (ii) Without explosives m³   30

9) Boulder Excavation, Class B

CAR21 (i) By means of explosives m³   20

CAR22 (ii) Without explosives m³   30

CAR23 (c) Excavate and dispose of unsuitable 
material from trench bottom

m³   40

8.3.3 Excavation ancillaries
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SECTION CAR
SEWERS

Item No Chief 
Reference

Short Description Unit Quantity Rate Amount

Brought forward / ...

8.3.3.1 Make up deficiency in backfill material:

CAR24 (a) From other necessary excavations on site m³   10

(b) By importation from commercial or off-
site sources selected by the Contractor

CAR25 (i) Subbase quality material complying with 
subclause 3.5 of SABS 1200 DB and SABS 
1200 DB 3.5

m³   40

CAR26 8.3.3.3 Compaction in road crossings m³   40

SABS 1200 
LB

BEDDING (PIPES)

8.2.1 (a) Provision of bedding from trench 
excavation:

CAR27 Selected granular material m3   5

CAR28 Selected fill material m3   5

8.2.2 (b) Supply only of bedding by importation:

8.2.2.1 (i) From other necessary excavations and 
stockpiles:

CAR29 Selected granular material m3   5

CAR30 Selected fill material m3   5

8.2.2.3 (ii) From commercial sources: 

CAR31 Selected granular material m3   100

Selected fill material

CAR32 (c) 6.7 mm concrete stone to SABS 1083 m3   10

CAR33 (c) 26 mm concrete stone to SABS 1083 for 
absorption trench

m3   30

8.2.3 Concrete bedding cradle:
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SECTION CAR
SEWERS

Item No Chief 
Reference

Short Description Unit Quantity Rate Amount

Brought forward / ...

CAR34 Class A, 20MPa/19, section 600x300mm, 
shuttered on both sides with pipes tied down 
to prevent floating

m3   5

8.2.4 Encasing of pipes in 20MPa/19 Concrete:

CAR35 Up to 450mm diameter pipes m3   5

CAR36 8.2.6 Supply and install geofabric material 
(Kaytech A2 or relevant equivalent 
approved)

m2   190

SABS 
1200LD

SEWERS:

as specified in SABS 1200 LD and in the 
Scope of Work

8.2.1 Supply, lay, joint, bed and test pipeline:

(a) uPVC Class 34 solid wall pipes 
including approved couplings in bedding 
for flexible pipes of outside diameters 
stated:

CAR37 110mm m   25

CAR38 160mm m   210

CAR39 (b) Supply, lay, joint and bed 110mm dia 
Class 6 uPVC perforated drainage pipe

m   50

8.2.2 Extra over item 8.2.1 for specials:

(a) uPVC class 34 solid wall sewer 
specials (Marley or relevant equivalent 
approved to SABS 791):

(i) 45° reducing Y-junctions of nominal 
diameters indicated for erf sewer 
connections:

CAR40 160mm x 110mm (plain) No   5

CAR41 160mm x 110mm (acecss) No   1

(ii) Bends of diameters and angles 
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SECTION CAR
SEWERS

Item No Chief 
Reference

Short Description Unit Quantity Rate Amount

Brought forward / ...

CAR42 110mm x 22.5° No   1

CAR43 110mm x 45° No   1

CAR44 110mm x 90° No   1

CAR45 160mm x 22.5° No   1

CAR46 160mm x 45° No   1

CAR47 160mm x 90° No   1

(iii) Female stopend solvent welded to end 
of erf sewer connection pipe of diameter 
indicated:

CAR48 110mm No   1

CAR49 160mm No   1

(iv) Male stopend solvent welded to end of 
erf sewer connection pipe of diameter 
indicated:

CAR50 110mm No   1

CAR51 160mm No   1

(b) Cast Iron specials:

CAR52 110mm rodding eye with ABC cover No   5

(v) Short pipe specials of lengths and 
outside diameters stated, to be built into 
manhole walls:

CAR53 Approximately 1000mm long x 110mm 
diameter

No   10

CAR54 Approximately 1000mm long x 160mm 
diameter

No   30

8.2.3 Manholes:

(a) Precast concrete manhole including 
heavy duty concrete roof slab and Type 2A 
modified cover and frame for pipes up to 
and including 160mm dia:
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SECTION CAR
SEWERS

Item No Chief 
Reference

Short Description Unit Quantity Rate Amount

Brought forward / ...

CAR55 Depth exceeding 0m up to 1.0m No   2

CAR56 Depth exceeding 1.0m up to 1.5m No   4

CAR57 Depth exceeding 1.5m up to 2.0m No   5

CAR58 Depth exceeding 2.0m up to 2.5m No   2

CAR59 Depth exceeding 2.5m up to 3.0m No   1

CAR60 8.2.13 Testing of Watertightness of Manholes No   14

CAR61  8.2.14 Construction of rodding eye concrete 
surround - 500mm diameter x 200mm thick

No   5

CAR62 8.2.15 Construct and Test Septic tank complete 
with internal specials (as completed on 
drawing 503081-WTW1-DRG-CC-1192)

No   1

TOTAL OF SECTION CAR CARRIED TO SUMMARY R
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Item No Chief 
Reference

Short Description Unit Quantity Rate Amount

SECTION CAS

WATER RETICULATION

SABS 
1200DB

EARTHWORKS (PIPE TRENCHES):

8.3.2 Excavation:

(a) Excavate in all materials for trenches, 
backfill, compact and dispose of surplus 
material:

(i) Trenches of width 600mm to 
accommodate pipe diameters of up to 
50mm:

CAS1 Depth up to 1.0m m   30

CAS2 Depth exceeding 1.0m up to 1.5m m   5

(ii) Trenches of width 800 mm to 
accommodate pipe diameters of 50mm up 
to and including 160mm:

CAS3 Depth up to 1.0m m   250

CAS4 Depth exceeding 1.0m up to 1.5m m   70

(b) Extra over items 8.3.2 (a) for:

(2) Hard rock excavation 

CAS5 (i) By means of explosives m³   60

CAS6 (ii) Without explosives m³   60

CAS7 (3) Hand excavation and backfilling where 
ordered by the Employer's Agent

m³   5

CAS8 (4) Backfill stabilised with 5% cement where 
ordered

m³   10

8) Boulder Excavation, Class A

CAS9 (i) By means of explosives m³   3

CAS10 (ii) Without explosives m³   3

9) Boulder Excavation, Class B

CAS11 (i) By means of explosives m³   3
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Item No Chief 
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Brought forward / ...

CAS12 (ii) Without explosives m³   3

CAS13 (c) Excavate and dispose of unsuitable 
material from trench bottom

m³   5

8.3.3 Excavation ancillaries

8.3.3.1 Make up deficiency in backfill material:

CAS14 (a) From other necessary excavations on site m³   10

(b) By importation from commercial or off-
site sources selected by the Contractor

CAS15 (i) Subbase quality material complying with 
subclause 3.5 of SABS 1200 DB and SABS 
1200 DB 3.5

m³   200

CAS16 8.3.3.3 Compaction in road crossings m³   200

SABS 
1200LB

BEDDING (PIPES)

as specified in SABS 1200LB and Scope of 
Work

8.2.1 (a) From trench excavation:

CAS17 Selected granular material m³   5

CAS18 Selected fill material m³   5

8.2.2 (b) Supply only of bedding by importation:

8.2.2.1 (i) From other necessary excavations 
(Provisional)

CAS19 Selected granular material m³   5

CAS20 Selected fill material m³   5

8.2.2.3 (ii) From commercial sources:

CAS21 Selected granular material m³   100

CAS22 Selected fill material m³   5
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Item No Chief 
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CAS23 (c) 6.7 mm concrete stone to SABS 1083 m³   10

8.2.4 Encasing of pipes in 20MPa/19 Concrete:

CAS24 Up to 450mm diameter pipes m3   10

CAS25 8.2.6 Supply and install geofabric material 
(Kaytech A2 or relevant equivalent 
approved)

m2   90

SABS 
1200L

MEDIUM PRESSURE PIPELINES

as specified in SABS 1200L and Scope of 
Work

8.2.1 Supply, lay, joint, bed and test complete 
with couplings and including disinfection: 

(a) PE 100, PN 12,5 black butt-welded 
HDPE plain ended pipes in bedding for 
flexible pipes of outside diameters as 
stated:

CAS26 75mm dia (OD) m   250

CAS27 90mm dia (OD) m   25

CAS28 110mm dia (OD) m   30

CAS29 160mm dia (OD) m   25

8.2.2 Extra-over 8.2.1 for the supplying, laying 
and bedding of specials complete with 
couplings (complete with ancillaries and 
couplings):

(a) uPVC fittings:

(i) Socket ended uPVC bends of diameter, 
degrees and class stated:

- 90 degrees:

CAS30 75mm (both ends plain) No   3

CAS31 90mm (both ends plain) No   1
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Item No Chief 
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Brought forward / ...

CAS32 110mm (both ends plain) No   1

- 45 degrees:

CAS33 75mm (both ends plain) No   2

CAS34 90mm (both ends plain) No   1

CAS35 110mm (both ends plain) No   1

- 22.5 degrees:

CAS36 75mm (both ends plain) No   5

CAS37 90mm (both ends plain) No   1

CAS38 110mm (both ends plain) No   1

- 11.25 degrees:

CAS39 75mm (both ends plain) No   5

CAS40 90mm (both ends plain) No   1

CAS41 110mm (both ends plain) No   1

(b) Cast iron fittings:

(i) Reducing tees of outside diameters 
stated:

CAS42 90mm x 75mm x 90mm No   1

CAS43 110mm x 75mm x 110mm No   1

CAS44 160mm x 110mm x 160mm No   1

(ii) Equal tees of outside diameters stated:

CAS45 75mm dia (OD) No   2

CAS46 110mm dia (OD) No   1

CAS47 160mm dia (OD) No   1

(iii) End caps of outside diameters stated:

CAS48 75mm dia (OD) No   4

CAS49 90mm dia (OD) No   1
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CAS50 110mm dia (OD) No   2

(iv) Reducers of outside diameters stated:

CAS51 90mm x 75mm No   1

CAS52 110mm x 75mm No   1

CAS53 160mm x 110mm No   1

(c) Steel fittings:

(i) Valve spindle extension pieces:

CAS54 300mm long No   3

CAS55 600mm long No   2

(ii) Blank flange special with drilled 
threaded hole to suit Galvanised Mild Steel 
pipe:

CAS56 65mm NB dia (OD) No   5

CAS57 80mm NB dia (OD) No   5

CAS58 (d) Specials and fittings for assembly in Non-
Return valve chambers

Prov Sum   1  20 000   20 000.00

Extra over 3.3.1 through to 3.3.4 for the 
supplying, fixing and bedding of valves:

(a) Class 16 flanged gate valves for uPVC 
pipes of outside diameters stated:

CAS59 (i) 75mm No   4

CAS60 (ii) 110mm No   1

(b) Class 16 flanged non-return valves for 
uPVC pipes of outside diameters stated:

CAS61 (i) 75mm (AVK or similar approved) No   1

Carried forward / ...

CONTRACT NO.: ORTDM MIS 478 793 A 318



O.R. TAMBO DISTRICT MUNICIPALITY
SIDWADWENI RWSS CONTRACT 1

SECTION CAS
WATER RETICULATION

Item No Chief 
Reference

Short Description Unit Quantity Rate Amount

Brought forward / ...

CAS62 (ii) 110mm (AVK or similar approved) No   1

CAS63 (c) Fire hydrants (pedestal) including double 
flanged distance piece between hydrant and 
tee

No   2

8.2.11 Anchor/thrust blocks and pedestals:

CAS64 (a) Concrete (15MPa/19) m³   5

CAS65 (b) Formwork (rough) m²   5

8.2.13 PSL 
8.2.13

Chambers:

PSL 
8.2.13a

(a) Valve chambers, etc.:

CAS66 Valve chambers outside carriageways to 
details shown on drawings

No   5

PSL 
8.2.13b

(b) Extra over for chambers of depth 
exceeding 1.5m

(i) Gate valve chamber in carriageways, as 
detailed on drawings:

CAS67 Depth up to 1.5m No   1

PSL 8.2.16 Supply and install valve, hydrant and 
pipeline markers:

CAS68 Valve markers to details on drawings No   10

SABS 
1200LF

ERF CONNECTIONS:

8.2.1 Supply, lay, joint, bed and test erf water 
connection pipelines:

(a) PE 100 PN12,5 black HDPE pipes in 
bedding for flexible pipes of outside 
diameters stated:

CAS69 25mm dia (OD) m   100

8.2.2 Extra over 8.4.1 and 8.4.2 for specials and 
fittings:
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Brought forward / ...

CAT11 (iii) 160mm m   50

8.2.6 Provision of bedding material complying 
with SABS 1200LC 3.2:

(a) From commercial or off site sources 
located by the Contractor

CAT12 Selected granular material m³   150

PSLC 8.2.7 Manholes

CAT13 (a) Manholes complete as per detailed on 
drawing number 503081-WTW1-DRG-CC-
0400 for depths up to 1.5m

No   10

(b) Extra over item 8.2.7(a) for manholes of 
depth exceeding 1.5m

CAT14 Exceeding 1.5m up to 2.0m No   5

8.2.8 Cable markers

(a) All ducts: 

CAT15 (i) Route markers to detail on drawings No   5

CAT16 (ii) Kerb markers to detail on drawings No   5

8.2.12 Imported backfill (source and quality 
stated):

CAT17 (i) Subbase quality material complying with 
subclause 3.5 of SABS 1200 DB and PSDB 
3.5

m³   70

CAT18 8.2.13 Compaction in road crossings (95% of 
modified AASHTO maximum density)

m³   10

CAT19 8.2.14 Supply and installation of concrete 
protection slabs

No   5

TOTAL OF SECTION CAT CARRIED TO SUMMARY R
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SECTION CBA

SITE CLEARANCE AND BULK 
EARTHWORKS

SANS 1200 
C

SITE CLEARANCE

8.2.10 Remove topsoil, stockpile and maintain:

CBA1 Remove topsoil to nominal depth of 150 mm 
and stockpile

m³   300

SANS 1200 
D

EARTHWORKS

Bulk excavation

CBA2 8.3.2 a) Excavate in all materials and use for 
embankment or backfill, as ordered

m³   700

CBA3 b) Excavate in all materials and dispose of at 
a licensed landfill facility

m³  5 500

d) Extra over subitems 8.3.2(a) and 8.3.2(b) 
for:

2) Hard rock excavation

CBA4 (i) By means of explosives m³   350

CBA5 (ii) Without explosives m³   350

3) Boulder Excavation, Class A

CBA6 (i) By means of explosives m³   200

CBA7 (ii) Without explosives m³   500

4) Boulder Excavation, Class B

CBA8 (i) By means of explosives m³   200

CBA9 (ii) Without explosives (hand methods e.g. 
pneumatic hammers)

m³   500

8.3.4 Importing of materials
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Brought forward / ...

CBA10 G7 fill material compacted in layers of 200 
mm to 95% MOD AASHTO Density (100% for 
sand)

m³   630

CBA11 G8 fill material compacted in layers of 200 
mm to 93% MOD AASHTO Density (100% for 
sand) - varying depths

m³  5 220

CBA12 8.3.11 Survey and protection of surrounding 
structures before blasting

Sum -

8.3.14 Extra over items 8.3.2(a) and for temporary 
stockpiling 

CBA13 Selected fill material compacted to 93% MOD 
AASTHO Density (100% for sand) in layers of 
200 mm - variyng depths

m3  5 220

TOTAL OF SECTION CBA CARRIED TO SUMMARY R
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Item No Chief 
Reference

Short Description Unit Quantity Rate Amount

SECTION CBB

ROADS

SANS 
1200DM

EARTHWORKS (ROADS, SUBGRADE)

8.3.3.3 Treatment of roadbed:

(a) Roadbed preparation and compaction 
of material to:

CBB1 (i) Minimum 90% of modified AASHTO 
maximum density

m³   100

(b) In-place treatment of roadbed in hard 
rock material by:

CBB2 (i) Ripping m³   10

CBB3 8.3.11 Extra over items 8.3.7 for temporary 
stockpiling of material

m³   10

SABS 
1200ME

SUBBASE

CBB4 8.3.2 Construct the subbase 
course/shoulders/gravel wearing course 
with material from designated excavations 

m³   5

8.3.3 Construct the subbase 
course/shoulders/gravel wearing course 
with material from commercial sources:

CBB5 150mm natural gravel sub-base, crushed 
(G5) compacted to 95% of modified AASHTO 
maximum density

m³   200

CBB6 150mm cemented natural gravel sub-base, 
crushed (G5), Subbase compacted to 97% of 
modified AASHTO maximum density (C4)

m³   100

8.3.5 Process subbase material by the following 
processes, as relevant, and use in the 
subbase:

CBB7 Stabilization m³   100

8.3.8 Stabilizing agent:
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Brought forward / ...

CBB8 Portland cement (CEM II -32.5) t   20

SABS 
1200MJ

SEGMENTED PAVING

8.2.2 Construction of paving complete:

CBB9 (b) 80mm Natural grey interlocking concrete 
paving units, class 40/2.6 (Type S-A), laid in 
herringbone pattern, with header course

m²   650

8.2.3 Cutting units to fit edge restraints:

CBB10 (a) Circular cutting m   250

CBB11 (b) Straight cutting m   250

CBB12 8.2.4 Rolling to locked up condition as specified 
in 5.6.2

m²   650

SABS 
1200MK

KERBING AND CHANNELLING

8.2.1 Concrete kerbing:

(a) Precast barrier kerbing (Type BK2) as 
detailed on drawings for curvatures 
indicated:

CBB13 Radius up to 1m m   5

CBB14 Radius exceeding 1m up to 4m m   5

CBB15 Radius exceeding 4m up to 20m m   5

CBB16 Radius exceeding 20m m   30

(b) Cast in-situ edging strips using class 
20/19 concrete as detailed on drawings for 
curvatures indicated:

CBB17 (i) 300x250mm m   5

8.2.2 Concrete kerbing and Channelling 
combined:
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Brought forward / ...

(a) Precast barrier kerbing as detailed on 
drawing and 300mm wide cast in-situ 
class 20/19 concrete channelling for 
curvatures indicated: 

CBB18 (i) Radius up to 1m m   5

CBB19 (ii) Radius exceeding 1m up to 4m m   5

CBB20 (iii) Radius exceeding 4m up to 20m m   5

CBB21 (iii) Radius exceeding 20m m   30

8.2.3 Tests on cast in-situ or extruded kerbing 
and channelling:

CBB22 (a) Core strength test No   2

CBB23 (b) Set of three cubes No   2

TOTAL OF SECTION CBB CARRIED TO SUMMARY R
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Item No Chief 
Reference

Short Description Unit Quantity Rate Amount

SECTION CBC

PRESSURE PIPELINES

SANS 1200 
A

GENERAL

8.5 Sum stated provisionally by the Engineer

8.5 (a) For work to be executed (including plant, 
materials or services to be supplied) by 
the Contractor, and valued in terms of the 
variation procedure in the Conditions of 
Conditions

CBC1 Potable water supply to Abstraction Works Prov Sum   1  20 000   20 000.00

SANS 1200 
DB

EARTHWORKS (PIPE TRENCHES)

8.3.1 Site clearance and removal of topsoil

CBC2 8.3.1 (c) Remove topsoil to a minimum depth of 150 
mm

m   900

8.3.2 Excavation

8.3.2 (a) Excavate in all materials, for trenches, 
backfill, compact and dispose of surplus 
material (including lateral support as 
necessary or required in terms of safety 
regulations)

Fibre Optic Conduits

Pipes up to DN50 for depths:

CBC3 Up to 1,5 m m   700

CBC4 Over 1,5 m and up to 2,5 m m   100

Pipes up to DN355 for depths:

CBC5 Up to 1,5 m m   100

CBC6 Over 1,5 m and up to 2,5 m m   170

Trench as per detail in drawing number 
503081-WTW1-DRG-CC-1925:
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Brought forward / ...

CBC7 Up to 1,5 m m   50

CBC8 Over 1,5 m and up to 2,5 m m   530

CBC9 Over 2,5 m and up to 3,5 m m   50

8.3.2.(b) Extra over to 8.3.2 (a) for items above for:

2) Hard rock excavation

CBC10 (i) By means of explosives m³   150

CBC11 (ii) Without explosives m³   150

3) Hand excavation and backfill where 
ordered by the Employer's Agent

CBC12 a) Soft and intermediate material m³   50

CBC13 b) Hard rock material m³   10

CBC14 4) Stabilizing backfill with 5% cement where 
directed by the Employer's Agent

m³  2 000

5) Working within a restricted working area

a) Over 5 m and up to 10 m

CBC15 i) Up to 1.5 m depths m   15

CBC16 ii) Over 1.5 m and up to 2.5 m depths m   10

CBC17 iii) Over 2.5 m and up to 3.5 m depths m   5

b) Over 10 m and up to 15 m

CBC18 i) Up to 1.5 m depths m   20

CBC19 ii) Over 1.5 m and up to 2.5 m depths m   20

CBC20 iii) Over 2.5 m and up to 3.5 m depths m   10

c) Over 15 m and up to 27 m

CBC21 i) Up to 1.5 m depths m   20

CBC22 ii) Over 1.5 m and up to 2.5 m depths m   20

CBC23 iii) Over 2.5 m and up to 3.5 m depths m   10
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8) Boulder Excavation, Class A

CBC24 (i) By means of explosives m³   35

CBC25 (ii) Without explosives m³   35

9) Boulder Excavation, Class B

CBC26 (i) By means of explosives m³   35

CBC27 (ii) Without explosives m³   35

CBC28 8.3.2 (c) Excavate and dispose of unsuitable 
material from trench bottom (only where 
ordered in writing by Employer's Agent)

m³   150

8.3.3 Excavation ancillaries

8.3.3.1 Make up deficiency in backfill material

CBC29 a) from other necessary excavations on site m³   100

CBC30 b) by importation from designated borrow pits m³   100

CBC31 c) by importation from commercial or off-site 
sources selected by the Contractor

m³  2 000

SANS
1200 H

STRUCTURAL STEELWORK

8.3.1 Structural Steel

8.3.14 Miscellaneous steel items

CBC32 Supply and install steel pipe brackets and 
supports to donga crossing as per drawing 
number 503081-WTW1-DRG-CC-1934

t 0.15

SANS 
1200 LB

BEDDING (PIPES)

8.2.1 Provision of bedding from trench 
excavation

CBC33 i) Without the need for screening m³   100

CBC34 ii) Including for screening m³   100
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8.2.2 Supply only of bedding by importation 

8.2.2.3 From commercial sources (Provisional)

CBC35 a) Selected granular material m³   410

CBC36 b) Selected fill material m³   150

Supply and place the following where 
directed by the Employer's Agent to form 
sound foundation to pipework for unstable 
trench conditions:

CBC37 a) 19 mm crushed stone m³   50

CBC38 b) Geofabric filter blanket (Bidim A4 or 
equivalent approved)

m²   200

SANS 1200 
LC

CABLE DUCTS

8.2.5 Supply, lay, bed and prove duct

CBC39 DN32 HDPE fibre optic conduit m   800

SANS 
1200 L

MEDIUM PRESSURE PIPELINES

8.2.1 Supply, lay and bed pipes complete with 
couplings 

HDPE PE100 PN12.5, ISO 4427, butt 
welded

CBC40 DN250 m   710

CBC41 DN315 m   685

Pipes, mild steel grade X52, fully flanged, 
4.5 mm minimum wall thickness, painted 
internally and externally with two pack 
epoxy for immersed steel fabrications 
(D5.5.1), drilled to SANS 1123 Table 1600/3

CBC42 DN50 m   20

CBC43 DN250 m   20
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CBC44 DN300 m   20

8.2.2 Extra-over 8.2.1 for the supplying, laying 
and bedding of specials complete with 
couplings

HDPE PE100 PN16, ISO 4427, compression 
fittings

Bends

CBC45 DN250 x 90° bend No   2

CBC46 DN315 x 45° bend No   1

CBC47 DN315 x 90° bend No   1

Mild steel grade X52, fully flanged, 4.5 mm 
minimum wall thickness, painted internally 
and externally with two pack epoxy for 
immersed steel fabrications (D5.5.1), 
drilled to SANS 1123 Table 1600/3 (refer 
drawing number 503081-WTW1-DRG-CC-
1934)

CBC48 DN50 × 90° bend No   4

CBC49 DN250 x 90° bend No   8

CBC50 DN300 x 90° bend No   8

CBC51 DN250 × DN250 tee No   1

CBC52 DN300 × DN300 tee No   1

CBC53 DN250 Stub flange and stainless steel 
(SS304L) backing ring

No   8

CBC54 DN315 Stub flange and stainless steel 
(SS304L) backing ring

No   8

8.2.11 Anchor / thrust blocks and pedestals

CBC55 Concrete (Grade 25 MPa/19 mm) m³   5

TOTAL OF SECTION CBC CARRIED TO SUMMARY R
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SECTION CBD

CONCRETE AND BUILDING WORK

SANS 1200 
D

EARTHWORKS

8.3.3 Restricted excavation:

a) Excavate for restricted foundations, 
footings and pipe trenches in all materials 
and dispose of, and backfill with material 
from commercial sources (clean sand 
unless otherwise indicated)

CBD1 Total depth up to 2,0 m m³   220

CBD2 Total depth up to 4,0 m m³   64

(b) Extra-over item 8.3.3 (a) for:

CBD3 Hard rock excavation (without explosives) m³   284

CBD4 (e) Extra-over item 8.3.3 (a) for hand 
excavation

m³   55

CBD5 8.3.5 Extra excavation to provide working space m²   630

8.3.4 Importing of materials

Extra-over for importation of materials 
from commercial sources or from borrow 
pits:

CBD6 G7 compacted to 95% Modified AASHTO 
(unless otherwise stated) in 150mm thick 
layers (unless otherwise stated)

m³   327

SANS 1200 
DM

EARTHWORKS (ROADS, SUBGRADE)

8.3.3 Treatment of road-bed

Roadbed preparation and compaction of 
material to:

CBD7 Minimum of 93% of modified AASHTO 
maximum density

m³  3 200
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SANS 1200 
G

CONCRETE (STRUCTURAL)

8.2 Scheduled formwork items:

8.2.1 Rough:

Plane vertical to:

CBD8 Sides of strip footings m²   46

CBD9 Sides of bases m²   260

CBD10 Sides of columns in foundations m²   12

CBD11 Sides of raft foundations m²   16

8.2.2 Smooth:

Plane vertical to:

CBD12 Sides of upstand beams and slabs m²   170

CBD13 Sides of downstand beams m²   30

CBD14 Sides of columns m²   80

CBD15 Sides of retaining walls m²  2 834

CBD16 Sides of door surrounds m²   30

CBD17 Sides of valve chamber walls m²   100

CBD18 Sides of plinths m²   65

CBD19 Stepped sides of stairs 360mm high m²   28

Plane sloping to:

Soffits of stairs for prop heights of:

CBD20 over 2.0 m and up to and including 3.0 m m²   5

CBD21 over 3.0 m and up to and including 4.0 m m²   10

top of benching, back shuttered:

CBD22 35° and up to 80° to the horizontal m²   64

Plane horizontal to:
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Soffits of landings for prop heights of:

CBD23 up to 3.0 m m²   25

CBD24 over 3.0 m and up to and including 5.0 m m²   125

CBD25 over 5.0 m and up to and including 7.0 m m²   12

CBD26 over 7.0 m and up to and including 9.0 m m²   6

CBD27 over 9.0 m and up to and including 11.0 m m²   20

CBD28 over 11 m and up to and including 13.0 m m²   10

CBD29 over 13.0 m and up to and including 15.0 m m²   75

Soffits of slabs for prop heights of:

CBD30 up to 3.0 m m²   5

CBD31 over 3.0 m and up to and including 5.0 m m²   5

CBD32 over 5.0 m and up to and including 7.0 m m²   7

CBD33 over 7.0 m and up to and including 9.0 m m²   9

CBD34 over 9.0 m and up to and including 11.0 m m²   5

CBD35 over 11 m and up to and including 13.0 m m²   12

Soffits of beams for prop heights of:

CBD36 over 9.0 m and up to and including 11.0 m m²   25

CBD37 over 11 m and up to and including 13.0 m m²   50

Circular vertical/battered to:

CBD38 Sides of walls m²   182

8.2.5 Narrow widths:

Rough:

CBD39 Up to 200 mm wide m   50

CBD40 Over 200 mm and up to and including 300 
mm wide

m   25
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CBD41 Over 300 mm and up to and including 400 
mm wide

m   60

Smooth:

CBD42 Up to 200 mm wide m   50

CBD43 Over 200 mm and up to and including 300 
mm wide

m   25

CBD44 Over 300 mm and up to and including 400 
mm wide

m   60

8.3 Scheduled reinforcement items:

8.3.1 Steel bars:

Mild steel bars:

CBD45 8mm t   2

CBD46 10mm t   5

High-tensile steel bars:

CBD47 10mm t   10

CBD48 12mm t   30

CBD49 16mm t   50

CBD50 20mm t   85

CBD51 25mm t   55

CBD52 32mm t   45

8.3.2 High-tensile welded mesh:

CBD53 Ref No 395 in surface beds m²   500

CBD54 Ref No 617 in surface beds m²   250

8.4 Scheduled concrete items:

8.4.2 Blinding layer in grade 15 MPa/19 mm 
concrete of:

CBD55 75 mm thickness m²   735
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8.4.3 Strength concrete: 

Grade 25 MPa/19 mm concrete to:

CBD56 Strip footings m³   5

Grade 35 MPa/19 mm concrete watertight 
to:

CBD57 Column bases m³   5

CBD58 Surface beds & Raft m³   35

CBD59 Retaining wall foundations m³   560

CBD60 Plinths m³   2

CBD61 Sump floors m³   2

CBD62 Trench floors m³   10

CBD63 Chamber floors m³   16

CBD64 Abstraction chamber floor m³   195

CBD65 Walls m³   790

CBD66 Roof slabs m³   48

CBD67 Upstand beams m³   25

CBD68 Downstand beams m³   5

CBD69 Columns m³   20

CBD70 Stairs and landings m³ 7.50

CBD71 Door surrounds m³   5

8.4.4 Unformed surface finishes:

(a) Wood-floated finishes to:

CBD72 Horizontal surfaces m²   400

CBD73 Narrow surfaces up to 350 mm wide m²   50

(b) Steel-floated finishes to:

CBD74 Horizontal surfaces m²   66
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CBD75 Narrow surfaces up to 350 mm wide m²   25

(c) Power-floated finishes to:

CBD76 Horizontal surfaces m²   110

8.5 Joints:

Designated joints, complete, as detailed 
on drawing 503081-GENR-DRG-CC-0301:

CBD77 Joint Type A2 m   600

CBD78 Joint Type F m   50

CBD79 Joint Type H m   80

CBD80 Joint Type R m   25

CBD81 Joint Type E2 m   100

CBD82 Joint Type T m  3 000

CBD83 Joint Type V m   75

CBD84 Joint Type W m   125

Designated joints, complete, as detailed 
on drawing 503081-GENR-DRG-CC-0309:

CBD85 Sawcut Joint in 200mm thick concrete slabs m   305

Isolation joints:

CBD86 10 mm Jointex between concrete surfaces, 
200 mm high

m   50

CBD87 20 mm Jointex between concrete surfaces, 
200 mm high

m   375

8.12 Granolithic Screeding:

CBD88 80 mm thick average granolithic screed, 
sloped.

m²   150

8.23 Concrete protection and proprietary floor 
finishes:

As per Room Finishes Schedule:
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Epoxy Finish:

CBD89 Type 3 m²   150

8.13 Casting items in concrete

CBD90 DN150 spool piece (Item 5 on drawing 
503081-WTW1-DRG-CC-1296)

No.   2

CBD91 DN200 spool piece (Item 3 and 4 on drawing 
503081-WTW1-DRG-CC-1296)

No.   3

CBD92 DN250 spool piece (Item 1 and 2 on drawing 
503081-WTW1-DRG-CC-1296)

No.   4

8.28 Miscellaneous work

CBD93 Supply and install Type 2A (SANS 50124) 
heavy duty hinged double seal manhole cover 
and frame

No.   1

CBD94 Precast cover panels as per details on 
drawing 503081-WTW1-DRG-CC-1289

No.   13

SANS
1200 H

STRUCTURAL STEELWORK

8.3 Scheduled items

8.3.1 Structural Steel

CBD95 Crawl beam ex 254x146x31 UB t   1

CBD96 Columns ex 203x133x30 UB t   2

CBD97 Beams ex 254x146x31 UB t 0.50

CBD98 Bracing ex 80x80x6L t 0.29

8.3.7 Handrails (refer to typical handrailing 
details drawing):

CBD99 a) Horizontal top mounted m   22

CBD100 b) Sloping top mounted m   4

8.3.8 Ladders, complete and installed (refer to 
Steel Ladder Details drawings):

Ladder Type 1 with cage, of height:
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CBD101 over 2m up to 3m No.   1

CBD102 over 3m up to 4m No.   1

CBD103 over 4m up to 5m No.   1

CBD104 over 5m up to 6m No.   1

8.3.9 Flooring, complete and installed with 
frames (refer to Typical Flooring Details 
drawing):

CBD105 Floor detail 2, flooring type 4; m²   23

CBD106 Floor detail 2, flooring type 1; m²   2

CBD107 Floor detail 2, flooring type 19; m²   18

8.3.14 Miscellaneous steel items:

(a) Items measured by number:

CBD108 8.3.14 Bollards as per detail on drawing 503081-
WTW1-DRG-CC-1288.

No.   6

SPEC PD SPECIFICATION PD: BUILDING WORK

10.1 Brickwork:

CBD109 280 mm thick cavity brick wall, outside skin in 
unplastered FBS solid engineering bricks 
(Corobrik Amber Satin or similar approved) 
and inside skin in plastered (steel-floated) and 
painted NFX solid engineering bricks. Refer to 
drawings 503081-GENR-DRG-CC-0326 & 
503081-GENR-DRG-CC-0330

m²   187

in NFX solid engineering bricks, plastered 
and painted both sides (steel-floated):

CBD110 230mm thick wall m²   50

10.3 Roof finishes:

Roof screed

CBD111 Average 75 mm thick screed to roof slabs m²   150

Crushed stone to roof slab
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CBD112 Average 80mm Crushed sone on roof slabs m³   15

Torch-on Waterproofing

CBD113 To roofs, including sides and tops of upstand 
beams

m²   150

10.4 Doors and Windows:

Doors as per schedule drawing 503081-
GENR-DRG-CC-0329:

CBD114 DA1 No   1

CBD115 DA3 No   1

CBD116 DA4 No   2

10.7 Miscellaneous work

Fullbore Rainwater Outlets:

CBD117 Roof outlet type 3 as per drawing 503081-
GENR-DRG-CC-0400 cast in concrete with 
clamped Derbigum laps to manufacturer's 
specification including connecting to uPVC 
pipes

No.   8

CBD118 80mm Diameter uPVC overflow pipe cast into 
concrete slabs, beams and columns

No.   16

Damp- and waterproofing:

CBD119 375 micron medium density polyethylene 
damp proof sheeting under floors

m²   150

CBD120 375 micron green medium density 
polyethylene damp proof course in walls

m²   20

Ant poison, aldrin emulsifiable 
concentrates solution to SANS 618 spread 
at a rate recommended by the 
manufacturer:

CBD121 Bottoms of foundations, footings and column 
bases

m²   20

CBD122 Under floors m²   150

SANS
1200 L

MEDIUM PRESSURE PIPELINES
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8.2.5 Supply and place pipes, valves, and 
specials (short pipe runs)

Stainless steel grade 304, flanged, 4.5 mm 
minimum wall thickness, drilled to SANS 
1123 Table 1600/3

Spool pieces (refer drawing number 
503081-WTW1-DRG-CC-1296)

CBD123 Item 1: DN250 spool piece with puddle flange, 
fully flanged, 1000 mm F/F, PN16

No   3

CBD124 Item 2: DN250 spool piece with puddle flange, 
fully flanged, 1100 mm F/F, PN16

No   1

CBD125 Item 3: DN200 spool piece with puddle flange, 
fully flanged, 1100 mm F/F, PN16

No   2

CBD126 Item 4: DN200 spool piece with puddle flange, 
fully flanged, 850 mm F/F, PN16

No   1

CBD127 Item 5: DN150 spool piece with puddle flange, 
fully flanged, 1100 mm F/F, PN16

No   2

SANS 1200 
LE

STORMWATER DRAINAGE

Supply and install subsurface drains 
complete:

CBD128 8.2.14 19mm crushed stone subsurface drains as 
per detail Drawing No 503081-GENR-DRG-
CC-0310

m   150

TOTAL OF SECTION CBD CARRIED TO SUMMARY R
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SECTION CBE

CHAMBERS

SANS 
1200 DB

EARTHWORKS (PIPE TRENCHES)

8.3.2 Excavation:

CBE1 d) Excavate in all materials for stormwater 
inlet and outlet structures and for manholes, 
catchpits, valve chambers and the like, 
irrespective of depth, and backfill around 
these structures

m³   90

f) Extra over items (d) for excavating in:

CBE2 1) Hard rock material m³   30

SANS 
1200 G

CONCRETE (STRUCTURAL)

8.2 Scheduled Formwork Items

8.2.1 Rough:

Plane vertical to:

CBE3 Sides of bases m²   5

8.2.2 Smooth:

Plane vertical to:

CBE4 Sides of walls m²   115

CBE5 Sides of slabs m²   5

Plane horizontal to:

CBE6 Precast Slabs m²   15

8.3 Scheduled reinforcement items:

8.3.1 Steel bars:

Mild steel bars:

CBE7 8 mm dia t 0.10
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CBE8 10 mm dia t 0.10

High-tensile steel bars:

CBE9 10 mm dia t 0.40

CBE10 12 mm dia t 0.60

CBE11 16 mm dia t 0.80

CBE12 20 mm dia t 0.70

CBE13 25 mm dia t 0.50

CBE14 32 mm dia t 0.30

8.4 Scheduled concrete items:

Blinding layer in grade 15 MPa/19 mm 
concrete of:

CBE15 8.4.2 75 mm thickness m²   15

8.4.3 Strength concrete: 

Grade 25 MPa/19 mm concrete to:

CBE16 Benching m³   1

Grade 35 MPa/19 mm concrete (watertight) 
to:

CBE17 Bases m³   5

CBE18 Walls m³   15

CBE19 Slabs m³   5

8.4.4 Unformed surface finishes:

a) Wood-floated finishes to:

CBE20 Horizontal surfaces m²   15

8.5 Joints:

Designated joints, complete as per 
drawings: 
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CBE21 Type: Joint CJ m   20

8.13 Casting items in concrete:

CBE22 DN100 (Items 3, 6 & 9 on drawing number 
503081-WTW1-DRG-CC-1932)

No.   4

8.24 Preparation of base concrete to receive 
benching

CBE23 Chamber Floors m²   8

8.28 Miscellaneous work 

CBE24 Supply and install manhole cover as per 
drawing number 503081-PIPE-DRG-CC-2038 
and 503081-PIPE-DRG-CC-2039

No   2

CBE25 Supply and install chamber roof inlet air vent 
as per drawing number 503081-PIPE-DRG-
CC-2042 and 503081-PIPE-DRG-CC-2043

No   2

CBE26 Supply and install chamber roof outlet air vent 
as per drawing number 503081-PIPE-DRG-
CC-2042 and 503081-PIPE-DRG-CC-2043

No   2

CBE27 Supply and Install 2 layers of 250 mm Wide 
ABE Malthoid 3 Ply (or similar approved) 
between chamber walls and precast top slabs

m   20

CBE28 Supply and install lifting hooks as per drawing 
503081-PIPE-DRG-CC-2036

No   8

SANS
1200 H

STRUCTURAL STEELWORK

8.3.1 Structural Steel

8.3.8 Ladders, complete and installed (all 
ladders to be hot-dip galvanized mild 
steel)

Ladder Type 1 (refer drawing number 
503081-GENR-DRG-CC-0315), of height:

CBE29 Over 2 m up to 4 m No.   2
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SANS MEDIUM PRESSURE PIPELINES

8.2.5 Supply and place pipes, valves, and 
specials (short pipe runs)

Mild steel grade X52, flanged, 4.5 mm 
minimum wall thickness, painted internally 
and externally with two pack epoxy for 
immersed steel fabrications (D5.5.1), 
drilled to SANS 1123 Table 1600/3

Scour Valve Chamber (refer drawing 
number 503081-WTW1-DRG-CC-1932)

CBE30 Item 1: DN300 x DN100, fully flanged tee, 890 
mm long with 90° flanged branch, 500 mm 
C/F

No   1

CBE31 Item 2: DN80 Restrained flange adaptor No   4

CBE32 Item 3: DN80 pipe, flanged one end with 
restraining flange at other end, 1500 mm F/F 
with puddle flange in centre of wall

No   1

CBE33 Item 4: DN80, wedge gate valve, fully flanged, 
PN16

No   2

CBE34 Item 5: DN80 Pipe, flanged one end, 800 mm 
long

No   2

CBE35 Item 6: DN80 Pipe, flanged one end, 1100 
mm long

No   2

CBE36 Item 7: DN80 fully flanged orifice plate with 42 
mm diameter orifice opening, PN16

No   2

CBE37 Item 8: DN250 × DN80 fully flanged tee, barrel 
890 mm F/F, with 90° flanged branch 500 mm 
C/F

No   1

CBE38 Item 9: DN80 Pipe, flanged one end with 
restraining flange at other end, 900 mm F/F 
with collar flange in centre of wall

No   1

SPEC GF GRP GRID FLOORING
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8.1 GRP flooring, complete and installed with 
frames (as per drawing number 503081-
WTW1-DRG-CC-0304 and 503081-WTW1-
DRG-CC-0305):

CBE39 Flooring Detail 2, Flooring type 9, 600 mm × 
600 mm over chamber sump

No   1

TOTAL OF SECTION CBE CARRIED TO SUMMARY R
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503081-
ZUT-SPEC-
FI-ABSTR

SECTION CBF

FIRE AND SAFETY - ABSTRACTION 
WORKS

Regulatory Fire Safety Signage (refer 
drawing number 503081-WTW1-DRG-FI-
1315-T0)

Photoluminescent fire and directional 
signage, complete with all require fittings, 
mountings, hangers, brackets etc. Signage 
to be affixed using screws, no adhesive or 
double sided tape allowed. 190 mm height 
signage complete with aluminium black 
frames

TRANSFORMER ROOM (190 mm signage)

CBF1 1-2 sized Sum   1

CBF2 Illuminated Exit Sign Sum   1

TRANSFORMER ROOM External Signage 
(white backing, non-photoluminescent)

CBF3 1-2 sized Sum   1

MCC ROOM (190 mm signage)

CBF4 1-2 sized Sum   1

CBF5 Illuminated Exit Sign Sum   1

MCC ROOM External Signage (white 
backing, non-photoluminescent)

CBF6 1-2 sized Sum   1

Supply and Install Portable Fire 
Extinguishers c/w mounting brackets fixed 
inside cabinets, signage and surface 
mounted where required mounted inside 
cabinets for the following types and 
capacities:

CBF7 5kg CO2 Fire Extinguisher No.   2

TOTAL OF SECTION CBF CARRIED TO SUMMARY R
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SECTION CBH

ABSTRACTION WORKS ANCILLARIES

SPEC AW ANCILLARIES

CBH1 6.1 Trash rack (refer drawing 503081-WTW1-
DRG-CC-1299)

No.   2

CBH2 6.2 Vertical sluice gate (refer drawing 503081-
WTW1-DRG-CC-1299)

No.   2
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SECTION CBI

GEOTECHNICAL INVESTIGATION

SPEC GI ROTARY CORE DRILLING

CBI1 7.3.1 Establishment on site Sum -

7.3.2 Setting up of core drill rig at drill position 
(incl. access and reinstatement)

CBI2 a) Normal skid setup No   1

CBI3 b) Very difficult skid setup (Barge) No   1

7.3.3 Drilling

CBI4 a) In category A materials m   20

CBI5 b) In category B materials m   20

CBI6 c) In category C materials m   20

CBI7 d) In category D materials (extra over Item 
CBI5) by different rock types

m   10

CBI8 e) In very closely fractured material (extra 
over Item CBI5)

m   10

CBI9 f) Drilling in gravel m   20

CBI10 g) Drilling in cobbles and boulders m   20

h) Extra over for drilling inclined holes in 
all categories:

CBI11 i) Inclination > 60° and < 85° m   50

7.3.4 Core and soil material recovery

CBI12 a) Soil material recovery in all material types m   20

CBI13 b) Core recovery in category A materials m   20

CBI14 c) Core recovery in category B materials m   20

CBI15 d) Core recovery in category C materials m   20

CBI16 e) Core recovery in category D materials m   10
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f) Extra-over Item CBI in different rock 
types:

CBI17 i) In very closely fractured material m   10

7.3.5 Casing

CBI18 a) Casing left in the hole (by size) m   50

b) Extra-over Item CBI17 for casing:

CBI19 i) In material of Category B or harder m   30

CBI20 ii) In boulders and gravel m   20

CBI21 iii) In inclined holes m   25

CBI22 7.3.6 SPT tests (incl. energy testing as per ISO 
22476-3:2005)

No   30

CBI23 7.3.7 Supply aluminium core boxes No   10

CBI24 7.3.8 Marking of hole by concrete block No   2

7.3.9 Standing time

CBI25 a) Drill rig hours   16

7.3.10 Laboratory testing

CBI26 Uniaxial Compressive Strength Test (UCS) No   4

CBI27 BRE/DIN tests No   2

CBI28 Shear box tests No   2

CBI29 Slake durability tests No   2

TOTAL OF SECTION CBI CARRIED TO SUMMARY R
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SECTION CCA

HIGH-LIFT PUMPING MAIN

CHAINAGE 0m To 580m

SANS 
1200 C

SITE CLEARANCE

8.2.1 Clear and Grub

CCA1 Clear and grub vegetation and trees including 
tree stumps up to 15m wide strip (Max. tree 
girth 1m)

m²  8 700

8.2.8 Demolish and remove structures/buildings 
and dismantle steelwork, etc.

CCA2 a) Pit latrine and top structure of any size and 
construction.

No   2

CCA3 b) Animal Holding Pen of any size and 
construction.

No   1

CCA4 c) Rondavel of any size and construction. No   1

CCA5 d) Single-storey Brick structure up to 25m^2 
floor area

No   1

8.2.11 Take down and re-erect existing fences 

CCA6 a) All Types and materials up to 0 to 1.0m 
high

m   116

CCA7 b) All Types and materials over 1.0 to 1.5m 
high

m   290

CCA8 c) All Types and materials over 1.5 to 2.0m 
high

m   29

SANS 
1200 A

CCA9 8.9.1 Temporary fencing where existing fencing 
has been taken down

m   435

SANS 
1200 D

EARTHWORKS
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8.3.3 Restricted Excavation

a) Excavate for restricted foundations, 
footings and pipe trenches in all materials 
and use for backfill or embankment or 
dispose

CCA10 Pipeline AC Mitigation Chambers m³   20

CCA11 e) Extra over sub-item 8.3.3 (a) for hand 
excavation where ordered

m³   6

CCA12 8.3.10 Topsoiling m³   522

SANS 
1200 DB

EARTHWORKS (PIPE TRENCHES)

8.3.1 Site clearance and removal of topsoil

CCA13 c) Remove topsoil to a minimum depth of 
150mm

m²  6 960

8.3.2 Excavation

a) Excavate in all materials, for trenches, 
backfill, compact and dispose of surplus 
material

Fibre Optic Conduits

Pipes up to 50 mm dia for depths:

Over        and        Up to

CCA14 0,5 m                      1,5 m m   522

CCA15 1,5 m                      2,5 m m   58

High-Lift Pumping Main

Pipes over 315 mm dia and up to 400 mm 
dia for depths:

Over        and        Up to

CCA16 0,5 m                      1,5 m m   522

CCA17 1,5 m                      2,5 m m   29
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CCA18 2,5 m                      3,5 m m   29

b) Extra-over for items under payment 
reference 8.3.2(a) (SANS 1200 DB) for:

2) Hard rock excavation

CCA19 (i) By means of explosives m³   210

CCA20 (ii) Without explosives m³   200

3) Hand excavation and backfill by hand 
where ordered by the Engineer 

CCA21 a) Soft and intermediate material m³   59

CCA22 b) Hard rock material m³   12

CCA23 4) Stabilizing backfill with 5% cement where 
directed by the Engineer

m³   52

5) Working within a restricted working 
area

a) 5 - 10m

CCA24 i. Up to 1.5 m depths m   139

CCA25 ii.	Over 1.5 m and up to 2.5 m depths m   17

CCA26 iii.	Over 2.5 m and up to 3.5 m depths m   17

b) 10 - 15m

CCA27 i. Up to 1.5 m depths m   186

CCA28 ii.	Over 1.5 m and up to 2.5 m depths m   23

CCA29 iii.	Over 2.5 m and up to 3.5 m depths m   23

7) Steep Slopes

CCA30 a) Pipe trench slopes > 10% to 15% m   6

CCA31 b) Pipe trench slopes > 15% to 20% m   6

CCA32 c) Pipe trench slopes > 20% m   3

8) Boulder Excavation, Class A

CCA33 (i) By means of explosives m³   30
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CCA34 (ii) Without explosives m³   30

9) Boulder Excavation, Class B

CCA35 (i) By means of explosives m³   30

CCA36 (ii) Without explosives m³   30

CCA37 c) Excavate and dispose/stockpile of 
unsuitable material from trench bottom 
(Provisional)

m³   65

CCA38 d) Excavate in all materials for stormwater 
inlet and outlet structures and for manholes, 
catchpits, valve chambers and the like, 
irrespective of depth, and backfill around 
these structures

m³   60

CCA39 e) Excavate open drains in all materials m³   7

f) Extra over to items (d) and (e) above for 
excavating in:

CCA40 1) Hard rock material m³   7

8.3.3 Excavation ancillaries:

8.3.3.1 Make up deficiency in backfill material 
(Provisional):

CCA41 b) From other necessary excavations on site m³   26

CCA42 c) By importation from commercial or off-site 
sources selected by the Contractor

m³   309

CCA43 8.3.3.3 Compaction in Road Crossings m³   23

8.3.4 Particular items (Where Ordered):

a) Shoring:

CCA44 Over 0m Deep to 1m Deep m   1

CCA45 Over 1m Deep to 2m Deep m   6

CCA46 Over 2m Deep to 3m Deep m   3

8.3.5 Existing services that intersect or adjoin a 
pipe trench:
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a) Services the intersect a trench:

CCA47 O/H Electrical or Communication lines of all 
kinds

No   3

CCA48 Buried water or sewer pipes up to DN350mm No   2

CCA49 Buried electrical or communication cables of 
all kinds

No   2

CCA50 Fences or boundary walls of all kinds No   2

CCA51 Stormwater pipes uo to DN600mm No   2

CCA52 Stormwater Channels No   2

b) Services that adjoin a trench:

CCA53 O/H Electrical or Communication lines of all 
kinds

m   174

CCA54 Buried water or sewer pipes up to DN350mm m   29

CCA55 Buried electrical or communication cables of 
all kinds

m   29

CCA56 Fences or boundary walls of all kinds m   174

CCA57 Stormwater pipes uo to DN600mm m   29

CCA58 Stormwater Channels m   29

8.3.6 Finishing:

8.3.6.1 Reinstate road surfaces complete with all 
courses:

CCA59 a) Gravel on shoulders m²   9

CCA60 b) Subbase - 150mm G5 Material 95% of 
modified AASHTO

m²   18

CCA61 c) Base layer - 150mm G4 Material 98% of 
modified AASHTO

m²   18

CCA62 d) 150mm Gravel Wearing Course m²   18
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CCA63 8.3.8 Temporary stockpiling of wet material m³   26

8.3.9 Reinstatement of existing stormwater 
infrastructure 

CCA64 a) Open Earth Channels up to 600mm wide m   5

CCA65 b) Concrete lined Open Channels up to 
600mm wide

m   5

CCA66 c) Concrete and Brick Inlet / Outlet Headwall 
Structures for storm culverts up to 600mm 
dia.

No   2

CCA67 d) Stormwater pipes of all materials up to 
400mm Dia

m   5

CCA68 e) Stormwater pipes of all materials 450mm 
Dia up 700mm Dia

m   2

8.3.10 Stone bedding layer and geotextile filter 
blanket 

CCA69 19mm Stone bedding layer m³   17

CCA70 Geotextile filter blanket - Grade A4 Bidim or 
Similar Approved

m²   151

CCA71 8.3.11 Survey and protection of surrounding 
structures before blasting

Sum -

SANS 
1200 DK

GABIONS AND PITCHING

CCA72 8.2.9 Rip-rap m³   8

CCA73 8.2.10 Geotextile beneath rip-rap - A4 Bidim or 
Similar Approved

m²   56

SANS 
1200 LB

BEDDING (PIPES)

8.2.1 Provision of bedding from trench 
excavation

a) Selected granular material

CCA74 i) Without the need for screening m³   46

CCA75 ii) Including for screening m³   368
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8.2.2 Supply only of bedding by importation 

8.2.2.3 From commercial sources (Provisional)

CCA76 a) Selected granular material m³   18

CCA77 b) Selected fill material m³   18

8.2.2.4 From other sources on site:

CCA78 a) Selected granular material m³   5

CCA79 b) Selected fill material m³   5

8.2.4 Encasing of pipes in Concrete:

20 MPa/19 mm concrete for pipes:

CCA80 over DN 300 up to DN 500 m³   13

CCA81 8.2.6 Extra-over to 8.2.2 for bedding stabilised 
with 5% cement

m³   23

SANS 
1200 LC

CABLE DUCTS

8.2.5 Supply, lay, bed and test duct

CCA82 50mm HdPE Fibre Optic Conduit m   580

SPE-CC-
7003

LAYING & JOINTING OF MEDIUM 
PRESSURE STEEL PIPES & SPECIALS

8.2.1 Supply, lay and bed steel pipes and 
specials complete with couplings

CCA83 5.0mm WT, Bell & Spigot, Externally Welded, 
DN350mm. Refer SPE-JJ-0003 for;
      -    Lining PL1 : Cement-Mortar Lining
      -   Coating PC2 : FBMDPE

m   580
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CCA84 6.0mm WT, Bell & Spigot, Externally Welded, 
DN350mm. Refer SPE-JJ-0003 for;
   -      Lining PL1 : Cement-Mortar Lining 
   -      Coating PC2 : FBMDPE

m Rate Only Rate Only

SPE-JJ-
0003

GENERAL CORROSION PROTECTION

CCA85 12.2.1 Quality Control Plan (QCP) and 
Documentation

Sum -

SPE-CC-
7003

Supply, lay and bed steel pipes and 
specials complete with couplings

Specials : Unless specified otherwise 
elsewhere are manufactured from Steel 
Grade X52. Including lining and coating to 
match main pipeline and any field repairs 
as specified if required.

8.2.1 Bends to Suit Bell & Spigot - 5.0mm Wall 
Thickness

CCA86 DN350 x 5° up to 22.5° bend No   5

CCA87 DN350 x over 22.5° up to 45° bend No   5

CCA88 DN350 x over 45° up to 90° bend No   5

CCA89 Bolt Flange, PN40. Welded On-Site. Including 
all necessary repairs to pipe coating / lining 
as specified.

No   6

CCA90 Collar Flange, PN40. Welded to pipe On-Site. 
Including all necessary repairs to pipe coating 
/ lining as specified.

No   2

8.2.1 Fittings, PN40

CCA91 DN350 Restrained Flange Adaptor No   8

CCA92 DN200 Restrained Flange Adaptor No   1

CCA93 DN100 Restrained Flange Adaptor No   2

Air Valve Chamber: Drawing No. 503081-
PIPE-DRG-CC-2021
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8.2.1 Pipe Specials, SS Grade 304L, WT 5.0mm

CCA94 Item 2. DN350, 1200mm Long, Flanged, with 
Collar Flange 450mm from one end.

No   2

CCA95 Item 3. DN350 Flanged Equal Tee No   2

CCA96 Item 3A. DN350 blank flange with 300mm 
long, DN50 stub riser. 4 No. 50mm x 50mm x 
5mm web plates to be welded equi-distant 
around stub to blank flange and stub. Riser 
flanged DN50 other end end.

No   2

CCA97 Item 4. DN350, 1200mm Long, Flanged one 
end with Collar Flange 450mm from one end.

No   2

8.2.3 Valves

CCA98 Item 3B. DN50, Wedge Gate Valve, Flanged, 
PN40

No   2

CCA99 Item 3C. DN50, Flanged Air Valve, Two-
Stage, PN40

No   2

Scour Valve Chamber "TYPE 1": Drawing 
No. 503081-PIPE-DRG-CC-2022

8.2.1 Pipe Specials, SS Grade 304L, WT 5.0mm

CCA100 Item 1. DN350 x DN100, Flanged Scour Tee, 
890mm Long With 90 Degree Flanged 
Branch, 500mm CF

No   1

CCA101 Item 3. DN100 Pipe, Flanged One End, 
1000mm Long with Restraining Flange at 
othe end.

No   1

CCA102 Item 5. DN100 Pipe, Flanged One End, 
600mm Long with Restraining Flange at other 
end

No   1

CCA103 Item 6. DN100 Pipe, Flanged one End, 
1000mm Long

No   1

8.2.3 Valves
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CCA104 Item 4. DN100, Wedge Gate Valve, Flanged, 
PN40

No   2

Scour Valve Chamber "TYPE 2": Drawing 
No. 503081-PIPE-DRG-CC-2023

8.2.1 Pipe Specials, SS Grade 304L, WT 5.0mm 
(Unless Specified Otherwise)

CCA105 Item 1. DN350 x DN100, Flanged Scour Tee, 
890mm Long With 90 Degree Flanged 
Branch, 500mm CF

No   1

CCA106 Item 2. DN100 Pipe, Flanged One End, 
1000mm Long with Restraining Collar Flange 
at other end.

No   1

CCA107 SANS 
1200 L
8.2.1

Item 3. DN100 Pipe, HdPE, PN16. Custom 
Fabricated to-suite chosen site alignment. 
Flanged both ends, including S/S flange 
stub backing ring connection complete.

m   10

8.2.2 Extra-Over "Item 3" above, for supply and 
butt-welding of plain-ended bends

CCA108 a) DN100, PN16, 11.25 Deg Bend No   2

CCA109 b) DN100, PN16, 12.5 Deg Bend No   2

CCA110 c) DN100, PN16, 45 Deg Bend No   2

CCA111 Item 5. DN100 Pipe, Flanged one End, 
500mm Long with collar flange 200mm from  
flanged end

No   1

SPE-CC-
7003
8.2.3 Valves

CCA112 Item 6. DN100, Wedge Gate Valve, Flanged, 
PN40

No   1

8.2.6 Anchor / thrust blocks and pedestals

CCA113 a). Construct Complete with concrete (Grade 
25MPa/19 mm)

m³   15
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CCA114 b). Formwork m²   64

CCA115 c). High and Medium Tensile Steel 
Reinforcement

ton 1.20

8.2.8 Valve chambers

Construct the chamber complete, as per 
the relevant drawings. 

Air Valve Chamber: Drawing No. 503081-
PIPE-DRG-CC-2021

For depths to pipe invert in the range of:

CCA116 Over 1,0 m and up to 2,0 m No   1

CCA117 Over 2.0 m and up to 3.0 m No   1

Scour Valve Chamber "Type 1": Drawing 
No. 503081-PIPE-DRG-CC-2021

For depths to pipe invert in the range of:

CCA118 Over 1,0 m and up to 2,0 m No   1

Scour Valve Chamber "Type 2": Drawing 
No. 503081-PIPE-DRG-CC-2023

For depths to pipe invert in the range of:

CCA119 Over 1,0 m and up to 2,0 m No   1

8.2.11 Items Cast or Built into Concrete

CCA120 Up to DN100mm pipe or Special through up 
to 400mm thick mass

No   2

CCA121 From DN100mm to DN350mm pipe or Special 
through up to 400mm thick mass

No   6

CCA122 8.2.12 Pipe lining integrity testing m   580

CCA123 8.2.16 Pipeline Marker-Posts as per drawing 
503081-PIPE-DRG-CC-2032

No   5
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8.2.18 Miscellaneous

Erosion Protection Measures. 
Refer to DRG-CC-2034

CCA124 Cross Embankments m³   54

CCA125 Cross Walls m³   5

CCA126 Anchor Blocks m³   5

CCA127 Grassing by means of Hydroseeding m²   120

SANS CHAMBER DRAINAGE PIPEWORK

1200 L 
8.2.16

CCA128 Drainage outlet pipes for Chambers : 
DN50mm, HdPE, PN16. Flexible Bedding, 
including all necessary Couplings and 
excavations

m   20

CCA129 Supply and Install Headwall structure as 
detailed on Dwg No 503081-PIPE-DRG-CC-
2044 at all daylight points for chamber 
drainage outlet pipes.

No   2

SANS 
1200 A

GENERAL

8.5 Sum stated provisionally by the Engineer

SANS 
1200A 8.5

b) For work to be executed by a 
subcontractor, and/or for goods, materials, 
plant and/or services to be supplied to the 
Site

CCA130 Pipeline Corrosion Protection (cathodic 
protection and AC Mitigation)

Prov Sum - 1 100 000  1 100 000.00

CCA131 Overheads, charges and profit on item above % 1 100 000

TOTAL OF SECTION CCA CARRIED TO SUMMARY R
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SECTION CEA

ACCESS ROAD 1: WTW TO ABSTRACTION 
WORKS

SANS 
1200C

SITE CLEARANCE 

CEA1 8.2.1 Clear and grub ha   1

CEA2 8.2.2 Remove topsoil to nominal depth of 150 
mm and stockpile/spoil

m³  1 620

SANS 
1200DB

EARTHWORKS (PIPE TRENCHES)

8.3.2 Excavation

(a) Excavation in all materials for trenches 
backfill, compact, and dispose of surplus/ 
unsuitable material, for all pipe diameters, 
for total trench depth: 

depth ranges below the surface level:

CEA3 0 m up to 1 m m³   5

CEA4 1 m up to 2 m m³   200

CEA5 2 m up to 3 m m³   560

CEA6 exceeding 3 m and up to 4 m m³   230

(b) Extra over item (a) above for:

2) Hard Rock Excavation

CEA7 (i) By means of explosives m³   250

CEA8 (ii) Without explosives m³   250

CEA9 (c) Excavate and dispose of unsuitable 
material from trench bottom

m³   100

8.3.4 Particular items

CEA10 (a) Shore trench opposite structures or 
services

m   10
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(b) Temporary Works: Control Water 
Inflows

CEA11 1) Provide Equipment sum   1

CEA12 2) Operate and Maintain Days   20

CEA13 3) Remove Equipment sum   1

8.3.5 Existing services that intersect or adjoin a 
pipe trench

(a) Services that intersect a trench a pipe 
trench 

CEA14 i) ESKOM cables No.   1

CEA15 ii) Telecommunication cables No.   1

CEA16 iii) Watermains up to 300 mm dia No.   1

CEA17 iv) Watermains over 300 mm dia No.   1

CEA18 v) Sewers up 300 mm dia No.   1

CEA19 vi) Stormwater up to 700 mm dia No.   1

(b) Services that adjoin a trench a pipe 
trench

CEA20 i) ESKOM cables No.   1

CEA21 ii) Telecommunication cables No.   1

CEA22 iii) Watermains up to 300 mm dia No.   1

CEA23 iv) Watermains over 300 mm dia No.   1

CEA24 v) Sewers up 300 mm dia No.   1

CEA25 vi) Stormwater up to 700 mm dia No.   1

SANS 
1200D

EARTHWORKS                

 8.2.2 Bulk excavation
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(a) Excavate in all materials and use for 
embankment or backfill, as ordered

depth ranges below the surface level:

CEA26 0 m up to 1 m m³  1 510

CEA27 1 m up to 2 m m³   120

CEA28 2 m up to 3 m m³   620

CEA29 3 m and up to 4 m m³   10

CEA30 exceeding 4 m and up to 5 m m³  1 930

(b) Excavate in all materials and dispose 
of:

2) Hard Rock Excavation

CEA31 (i) By means of explosives m³   420

CEA32 (ii) Without explosives m³   420

CEA33 (c) Excavate in all materials and dispose of, 
and backfill with material from commercial 
sources (clean sand unless otherwise 
indicated) 

m³   420

SANS 
1200DK

GABIONS AND PITCHING

CEA34 8.2.1 Surface preparation for bedding of 
gabions.

m³   740

8.2.2 Construct gabions and Reno Mattresses 
using double twisted hexagonal mesh type 
specified below with 3.4mm OD frame wire 
and 2.7mm OD mesh wire to SANS 
1480:2005: 503081-ROAD-DRG-CC- 5300          
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Supply and install the following rock filled 
gabion baskets complete :

CEA35 a) 2 x 1 x 1m with 80 x 100mm galv. mesh m³   560

CEA36 b) 1,5 x 1 x 1m with 80 x 100mm galv. mesh m³   630

CEA37 c) 1 x 1 x 1m with 80 x 100mm galv. mesh m³  1 061

CEA38 d) 3 x 1 x 0,3m with 60 x 80mm galv. mesh 
(Reno Mattress)

m³  1 090

CEA39 f) 2 x 1 x 0,3m with 80 x 100mm galv. mesh 
(Reno Mattress)

m³   510

CEA40 Rip-Rap m³  3 860

CEA41 8.2.3 Extra Over 8.2.2 for packing selected stone 
for exposed face.

m²   240

CEA42 8.2.4 Geotextile beneath rip-rap m2  6 980

CEA43 Sand layer on top of geotextile layer m2  5 290

CEA44 Filter layers beneath rip-rap m2  5 290

CEA45 8.2.5 Pitching m³   20

CEA46 8.2.5 Excavation and concrete backfill of footing 
trenches for pitching

m³   20

SANS 
1200DM

EARTHWORKS (ROADS, SUBGRADE)

8.3.3 Treatment of roadbed:

(a) Roadbed preparation and compaction 
of material to:

CEA47 (i) Minimum 90% of modified AASHTO 
maximum density

m³   650

CEA48 (ii) Minimum 93% of modified AASHTO 
maximum density

m³   80

(b) In-place treatment of roadbed in hard 
rock material by:

CEA49 (i) Ripping m³   40

CEA50 (i) Blasting m³   220
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8.3.4 Cut to fill, borrow to fill:

CEA51 (a) Cut to fill compacted to 93% of modified 
AASHTO maximum density

m³   135

CEA52 (b) Borrow to fill from commercial or off site 
sources located by the Contractor compacted 
to 93% of modified AASHTO maximum 
density

m³  1 220

8.3.5 Selected layer compacted to 93% of 
modified AASHTO maximum density 

(a) Selected layers using material cut from 
the site and compacted to: excavation:

CEA53 (i)  150mm selected subgrade (SSG), G9 
lower selected layer compacted to 93% of 
modified AASHTO maximum density

m³   5

CEA54 (ii) 150mm selected subgrade (SSG), G7 
upper selected layer compacted to 95% of 
modified AASHTO maximum density

m³   5

(b) Selected layers using material from 
commercial or off site sources located by 
the Contractor, compacted to:

CEA55 (i)  150mm selected subgrade (SSG), G9 
lower selected layer compacted to 93% of 
modified AASHTO maximum density

m³   5

CEA56 (ii) 150mm selected subgrade (SSG), G7 
upper selected layer compacted to 93% of 
modified AASHTO maximum density

m³  3 130

CEA57 8.3.6 Extra over items 8.3.4 (a) through to 8.3.5 
(b) for excavating and breaking down 
material in hard excavation

m³  3 130

8.3.7 Cut to spoil or stockpile from:

CEA58 (a)  Soft excavation m³  3 740

CEA59 (c)  Hard excavation m³   534

CEA60 (d) Boulder Excavation Class A m³   540
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CEA61 (e ) Boulder Excavation Class B m³   534

CEA62 8.3.8 Removal of oversize material m³  1 610

8.3.9 Overbreak of excavation in:

CEA63 (c)  Hard excavation m²   440

CEA64 8.3.10 Materials bladed to windrow m³   670

CEA65 8.2.7 Extra over items 8.3.4, 8.3.5 and 8.3.7 for 
temporary stockpiling of material

m³  9 700

8.3.13 Surface finishes:

CEA66 (a) Topsoiling (from stockpile) m²  6 180

(b) Grassing or other vegetation cover:

CEA67 (1)  Planting of Grass sods m²  2 480

CEA68 (2)  Hydroseeding m²  3 710

CEA69 (3) Trim, shape and roll verge m²  6 190

CEA70 (4) Fertilizer (2.3.2(22) at 400kg/ha) t 0.25

CEA71 8.3.15 Catchment mounds and channels and 
mitre banks and channels

m³   270

SABS 
1200LB

BEDDING (Pipes)

8.2.1 Provision of Bedding from Trench 
Excavation

CEA72 (a) Selected granular material m³   5

8.2.2 Supply only of Bedding by Importation

8.2.2.3 From commercial source 

CEA73 (a) Selected granular material from 
commercial source

m³   180

CEA74 (b) Selected fill material from trench 
excavation commercial source

m³   30
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8.2.3 Concrete Bedding Cradle

CEA75 a) 0 to 750 mm dia. Pipes in concrete (Class 
15/19 concrete)

m³   5

CEA76 a) 0 to 750 mm dia. Pipes in soilcrete as per 
drawing (12% cement added per volume) 
vibrated as for concrete

m³   180

8.2.4 Encasing of Pipes in Concrete

CEA77 a) 0 to 750 mm dia. Pipes in concrete (Class 
15/19 concrete)

m³   30

SANS 
1200LE

STORMWATER DRAINAGE

8.2.1 Supply and Lay Concrete Pipe Culverts

On Class C bedding:

CEA78 (i) 350mm diameter Class 100D m   5

CEA79 (ii) 600mm diameter Class 100D m   50

CEA80 (iii) 750mm diameter Class 100D m   5

CEA81 (iv) 900mm diameter Class 100D m   30

CEA82 (v) 1500mm diameter Class 100D m   20

8.2.8 Supply and installation of manholes, catch 
pits, and the like

(a) Manholes:

(i) Brickwork manholes including covers 
and frames (complete as per drawing ):

CEA83 Depth exceeding 1.0m to 1.5m No   1

CEA84 Depth exceeding 1.5m to 2.0m No   1

CEA85 Depth exceeding 2.0m to 2.5m No   1

CEA86 Depth exceeding 2.5m to 3.0m No   1

CEA87 Depth exceeding 3.0m to 3.5m No   1

CEA88 Depth exceeding 3.5m to 4.0m No   1
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CEA89 Depth exceeding 4.0m to 4.5m No   1

CEA90 Depth exceeding 4.5m to 5.0m No   1

(ii) Brickwork double grid inlets including 
covers and frames (complete as per 
drawing 503081-ROAD-DRG-CC-5400 to 
5403):

CEA91 Depth exceeding 1.0m up to 1.5m No   1

CEA92 Depth exceeding 1.5m up to 2.0m No   2

CEA93 Depth exceeding 2.0m up to 2.5m No   1

CEA94 Depth exceeding 2.5m up to 3.0m No   1

CEA95 Depth exceeding 3.0m up to 3.5m No   1

CEA96 Depth exceeding 3.5m up to 4.0m No   2

CEA97 Depth exceeding 4.0m up to 4.5m No   2

CEA98 Depth exceeding 4.5m up to 5.0m No   1

8.2.14 Subsurface drains 

CEA99 Supply and lay subsurface drains at 2m 
depths complete with bidim filter jacket, 
flownet drainage core, DN 150mm perforated 
mesh-structured drainage pipe as per drawing 
503081-ROAD-DRG-CC-5404

m  1 400

8.2.15 Headwall Outlet Structures (as per drawing 
503081-ROAD-DRG-CC-5404)

CEA100 Headwall for 600mm to 750mm diameter 
pipes

No   1

CEA101 Headwall for 750 mm to 1500mm diameter 
pipes

No   1

CEA102 Headwall for two 1500mm Diameter pipes No   1

SANS 
1200G

CONCRETE SMALL WORKS

8.1.1 Formwork
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8.2.1 Rough formwork for surfaces to be 
covered up

CEA103 Sides of foundations m2   65

8.2.2 Smooth formwork for exposed surfaces

CEA104 Sides of walls m2   435

CEA105 Sides of deck slab m2   20

CEA106 Sides of columns m2   5

CEA107 Soffits of the slab m2   90

CEA108 Roof slab upstand m2   21

CEA109 Concrete pavement m2   120

8.3 Reinforcement

CEA110 8.3.1 Mild steel bars R12 t 0.50

CEA111 High tensile steel bars Y10 t   1

CEA112 High tensile steel bars Y12 t   6

CEA113 High tensile steel bars Y16 t   13

CEA114 High tensile steel bars Y20 t   19

CEA115 8.3.2 Welded steel fabric (Ref 617) m2   975

8.4 Concrete

CEA116 8.4.2 Blinding concrete Grade 10/19mm in 
75mm blinding layer under foundations, 
footings and the like.

m3   20

8.4.3 Reinforced concrete Grade 30/19 (30 MPa, 
19mm stone) as follows:

CEA117 a) No fines concrete m3   10

CEA118 b) Culvert Foundations m3   150

CEA119 c) Structural walls m3   100

CEA120 d) Structural columns m3   5

CEA121 e) Structural Deck slabs m3   50
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CEA130 (b) Portland cement (CEM II -32.5) t   10

SANS 
1200MF

BASE

CEA131 8.3.3 Construct 200mm base course with 
material from commercial sources and 
compact to 95% of modified AASHTO 
maximum density (G5)

m³   520

SANS 
1200MK

KERBING AND CHANNELING

8.2.7 Trimming and compaction to 90% of 
modified AASHTO maximum density of 
surface area of unlined open drains and 
areas to be concrete lined:

CEA132 (a) Soft material m2   280

CEA133 (b) Hard material m2   530

8.2.8 20MPa/19mm concrete lining

CEA134 Channel - 150mm thick, 1m wide m2   425

CEA135 Channel - 150mm thick, 2m wide m2   260

CEA136 Channel - 150mm thick, 4m wide transition m2   280

8.2.10 Sealed joints in concrete lining 

CEA137 15mm wide expansion joint m   70

SANS 
1200MM

ANCILLARY ROADWORKS

8.2.1 (a) Guardrails :

CEA138 Supply and install galvanized  hand rails on 
both sides of the culvert crossing complete 
with 1m stanchions spaced at 1.5m lengths, 
1.5m cross rails, 4 x D end terminations and 
16 plastic end plugs as well as all the 
associated bolts and screws.

m   50

CEA139 8.2.2 Extra over item 8.2.1 m   50
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SECTION CEB

ACCESS ROAD 2: EXISTING ROAD TO 
WTW

SANS 
1200C

SITE CLEARANCE 

CEB1 8.2.1 Clear and grub ha 0.50

CEB2 8.2.2 Remove topsoil to nominal depth of 150 
mm and stockpile/spoil

m³   860

SANS 
1200DB

EARTHWORKS (PIPE TRENCHES)

8.3.2 Excavation

(a) Excavation in all materials for trenches 
backfill, compact, and dispose of surplus/ 
unsuitable material, for all pipe diameters, 
for total trench depth: 

Depth ranges below the surface level:

CEB3 0 m up to 1 m m³   5

CEB4 1 m up to 2 m m³   260

CEB5 2 m up to 3 m m³   5

CEB6 exceeding 3 m and up to 4 m m³   5

(b) Extra over item (a) above for:

2) Hard Rock Excavation

CEB7 (i) By means of explosives m³   110

CEB8 (ii) Without explosives m³   100

CEB9 (c) Excavate and dispose of unsuitable 
material from trench bottom

m³   70

8.3.4 Particular items

CEB10 (a) Shore trench opposite structures or 
services

m   5
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(b) Temporary Works: Control Water 
Inflows

CEB11 1) Provide Equipment sum   1

CEB12 2) Operate and Maintain Days   15

CEB13 3) Remove Equipment sum   1

8.3.5 Existing services that intersect or adjoin a 
pipe trench

(a) Services that intersect a trench a pipe 
trench 

CEB14 i) ESKOM cables No.   1

CEB15 ii) Telecommunication cables No.   1

CEB16 iii) Watermains up to 300 mm dia No.   1

CEB17 iv) Watermains over 300 mm dia No.   1

CEB18 v) Sewers up 300 mm dia No.   1

CEB19 vi) Stormwater up to 700 mm dia No.   1

(b) Services that adjoin a trench a pipe 
trench

CEB20 i) ESKOM cables No.   1

CEB21 ii) Telecommunication cables No.   1

CEB22 iii) Watermains up to 300 mm dia No.   1

CEB23 iv) Watermains over 300 mm dia No.   1

CEB24 v) Sewers up 300 mm dia No.   1

CEB25 vi) Stormwater up to 700 mm dia No.   1

SANS 
1200D

EARTHWORKS                

 8.2.2 Bulk excavation
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(a) Excavate in all materials and use for 
embankment or backfill, as ordered

Depth ranges below the surface level:

CEB26 0 m up to 1 m m³  2 170

CEB27 1 m up to 2 m m³   90

CEB28 2 m up to 3 m m³   5

CEB29 3 m and up to 4 m m³   5

CEB30 exceeding 4 m and up to 5 m m³   5

(b) Excavate in all materials and dispose 
of:

2) Hard Rock Excavation

CEB31 (i) By means of explosives m³   260

CEB32 (ii) Without explosives m³   200

CEB33 (c) Excavate in all materials and dispose of, 
and backfill with material from commercial 
sources (clean sand unless otherwise 
indicated) 

m³   230

SANS 
1200DK

GABIONS AND PITCHING

CEB34 8.2.1 Surface preparation for bedding of 
gabions.

m³   130

8.2.2 Construct gabions and Reno Mattresses 
using double twisted hexagonal mesh type 
specified below with 3.4mm OD frame wire 
and 2.7mm OD mesh wire to SANS 
1480:2005: Refer to drawing 503081-ROAD-
DRG-CC- 5300        
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Supply and install the following rock filled 
gabion baskets complete :

CEB35 a) 2 x 1 x 1m with 80 x 100mm galv. mesh m³   10

CEB36 b) 1,5 x 1 x 1m with 80 x 100mm galv. mesh m³   10

CEB37 c) 1 x 1 x 1m with 80 x 100mm galv. mesh m³   50

CEB38 d) 3 x 1 x 0,3m with 60 x 80mm galv. mesh 
(Reno Mattress)

m³   10

CEB39 f) 2 x 1 x 0,3m with 80 x 100mm galv. mesh 
(Reno Mattress)

m³   40

CEB40 Rip-Rap m³   120

CEB41 8.2.3 Extra Over 8.2.2 for packing selected stone 
for exposed face.

m²   240

CEB42 8.2.4 Geotextile beneath rip-rap m2   180

CEB43 Sand layer on top of geotextile layer m2   220

CEB44 Filter layers beneath rip-rap m2   220

CEB45 8.2.5 Pitching m³   10

CEB46 8.2.5 Excavation and concrete backfill of footing 
trenches for pitching

m³   10

SANS 
1200DM

EARTHWORKS (ROADS, SUBGRADE)

8.3.3 Treatment of roadbed:

(a) Roadbed preparation and compaction 
of material to:

CEB47 (i) Minimum 90% of modified AASHTO 
maximum density

m³   640

CEB48 (ii) Minimum 93% of modified AASHTO 
maximum density

m³   20

(b) In-place treatment of roadbed in hard 
rock material by:

CEB49 (i) Ripping m³   320

CEB50 (i) Blasting m³   200
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8.3.4 Cut to fill, borrow to fill:

CEB51 (a) Cut to fill compacted to 93% of modified 
AASHTO maximum density

m³   25

CEB52 (b) Borrow to fill from commercial or off site 
sources located by the Contractor compacted 
to 93% of modified AASHTO maximum 
density

m³   220

8.3.5 Selected layer compacted to 93% of 
modified AASHTO maximum density 

(a) Selected layers using material cut from 
the site and compacted to: excavation:

CEB53 (i)  150mm selected subgrade (SSG), G9 
lower selected layer compacted to 93% of 
modified AASHTO maximum density

m³   5

CEB54 (ii) 150mm selected subgrade (SSG), G7 
upper selected layer compacted to 93% of 
modified AASHTO maximum density

m³   5

(b) Selected layers using material from 
commercial or off site sources located by 
the Contractor, compacted to:

CEB55 (i)  150mm selected subgrade (SSG), G9 
lower selected layer compacted to 93% of 
modified AASHTO maximum density

m³   5

CEB56 (ii) 150mm selected subgrade (SSG), G7 
upper selected layer compacted to 95% of 
modified AASHTO maximum density

m³   900

CEB57 8.3.6 Extra over items 8.3.4 (a) through to 8.3.5 
(b) for excavating and breaking down 
material in hard excavation

m³   850

8.3.7 Cut to spoil or stockpile from:

CEB58 (a)  Soft excavation m³   640

CEB59 (c)  Hard excavation m³  1 055

CEB60 (d) Boulder Excavation Class A m³   220
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CEB61 (e ) Boulder Excavation Class B m³   211

CEB62 8.3.8 Removal of oversize material m³  1 490

8.3.9 Overbreak of excavation in:

CEB63 (c)  Hard excavation m² 400

CEB64 8.3.10 Materials bladed to windrow m³   600

CEB65 8.2.7 Extra over items 8.3.4, 8.3.5 and 8.3.7 for 
temporary stockpiling of material

m³  3 250

8.3.13 Surface finishes:

CEB66 (a) Topsoiling (from stockpile) m²  2 420

(b) Grassing or other vegetation cover:

CEB67 (1)  Planting of Grass sods m²   970

CEB68 (2)  Hydroseeding m²  1 450

CEB69 (3) Trim, shape and roll verge m²  2 420

CEB70 (4) Fertilizer (2.3.2(22) at 400kg/ha) t 0.10

CEB71 8.3.15 Catchment mounds and channels and 
mitre banks and channels

m³   227

SABS 
1200LB

BEDDING (Pipes)

8.2.1 Provision of Bedding from Trench 
Excavation

CEB72 (a) Selected granular material m³   10

8.2.2 Supply only of Bedding by Importation

8.2.2.3 From commercial source 

CEB73 (a) Selected granular material from 
commercial source

m³   120

CEB74 (b) Selected fill material from trench 
excavation commercial source

m³   30
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8.2.3 Concrete Bedding Cradle

CEB75 a) 0 to 750 mm dia. Pipes in concrete (Class 
15/19 concrete)

m³   10

CEB76 a) 0 to 750 mm dia. Pipes in soilcrete as per 
drawing (12% cement added per volume) 
vibrated as for concrete

m³   120

8.2.4 Encasing of Pipes in Concrete

CEB77 a) 0 to 750 mm dia. Pipes in concrete (Class 
15/19 concrete)

m³   30

SANS 
1200LE

STORMWATER DRAINAGE

8.2.1 Supply and Lay Concrete Pipe Culverts

On Class C bedding:

CEB78 (i) 350mm diameter Class 100D m   5

CEB79 (ii) 600mm diameter Class 100D m   110

CEB80 (iii) 750mm diameter Class 100D m   5

CEB81 (iv) 900mm diameter Class 100D m   5

CEB82 (v) 1500mm diameter Class 100D m   5

8.2.8 Supply and installation of manholes, catch 
pits, and the like

(a) Manholes:

(i) Brickwork manholes including covers 
and frames (complete as per drawing ):

CEB83 Depth exceeding 1.0m to 1.5m No   1

CEB84 Depth exceeding 1.5m to 2.0m No   1

CEB85 Depth exceeding 2.0m to 2.5m No   1

CEB86 Depth exceeding 2.5m to 3.0m No   1

CEB87 Depth exceeding 3.0m to 3.5m No   1

CEB88 Depth exceeding 3.5m to 4.0m No   1

Carried forward / ...

CONTRACT NO.: ORTDM MIS 478 793 A 383



O.R. TAMBO DISTRICT MUNICIPALITY
SIDWADWENI RWSS CONTRACT 1

SECTION CEB: EXISTING ROAD TO WTW
SITE CLEARANCE 

Item No Chief 
Reference

Short Description Unit Quantity Rate Amount

Brought forward / ...

CEB89 Depth exceeding 4.0m to 4.5m No   1

CEB90 Depth exceeding 4.5m to 5.0m No   1

(ii) Brickwork double grid inlets including 
covers and frames (complete as per 
drawing ):

CEB91 Depth exceeding 1.0m up to 1.5m No   1

CEB92 Depth exceeding 1.5m up to 2.0m No   3

CEB93 Depth exceeding 2.0m up to 2.5m No   1

CEB94 Depth exceeding 2.5m up to 3.0m No   1

CEB95 Depth exceeding 3.0m up to 3.5m No   1

CEB96 Depth exceeding 3.5m up to 4.0m No   1

CEB97 Depth exceeding 4.0m up to 4.5m No   1

CEB98 Depth exceeding 4.5m up to 5.0m No   1

8.2.14 Subsurface drains 

CEB99 Supply and lay subsurface drains at 2m 
depths complete with bidim filter jacket, 
flownet drainage core, DN 150mm perforated 
mesh-structured drainage pipe as per drawing 
503081-ROAD-DRG-CC-5404

m   400

8.2.15 Headwall Outlet Structures (as per drawing 

CEB100 Headwall for 600mm to 750mm diameter 
pipes

No   3

CEB101 Headwall for 750 mm to 1500mm diameter 
pipes

No   1

CEB102 Headwall for two 900mm Diameter pipes No   1

SANS 
1200ME

ROAD SUB-BASE

8.3.1 Construct the subbase 
course/shoulders/gravel wearing course 
with material from commercial sources:
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CEB103 150mm cemented natural gravel sub-base, 
crushed (G5), Subbase compacted to 95% of 
modified AASHTO maximum density (C4)

m³   1

8.3.5 Process subbase material by the following 
processes, as relevant, and use in the 
subbase:

CEB104 (d) Stabilization m³   1

8.3.8 Stabilizing agent:

CEB105 (b) Portland cement (CEM II -32.5) t   1

SANS 
1200MF

BASE

CEB106 8.3.3 Construct 200mm base course with 
material from commercial sources and 
compact to 95% of modified AASHTO 
maximum density (G5)

m³   760

SANS 
1200MK

KERBING AND CHANNELING

8.2.7 Trimming and compaction to 90% of 
modified AASHTO maximum density of 
surface area of unlined open drains and 
areas to be concrete lined:

CEB107 (a) Soft material m2   500

CEB108 (b) Hard material m2   600

8.2.8 20MPa/19mm concrete lining

CEB109 Channel - 150mm thick, 1m wide m2   300

CEB110 Channel - 150mm thick, 2m wide m2   260

CEB111 Channel - 150mm thick, 4m wide transition m2   1

8.2.10 Sealed joints in concrete lining 

CEB112 15mm wide expansion joint m   70

SANS 
1200MM

ANCILLARY ROADWORKS
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SECTION EAA

WTW BUILDING ELECTRICAL

Spec BE1 BUILDING ELECTRICAL

GENERAL

EAA1 Provision of temporary power for testing and 
commissioning

Sum -

EAA2 Earthing and equipotential bonding of 
electrical installation

Sum -

EAA3 1.12.9.1 Liaison with M&E Contractor for 
permanent electrical supplies to 
distribution boards

Sum -

EAA4 1.12.9.2 Labelling of all equipment and conductors Sum -

EAA5 1.12.9.3 Testing and Commissioning of Small 
Power and Lighting System 

Sum -

EAA6 1.12.9.4 Certificates of Compliance Sum -

EAA7 1.12.9.5 As-Built Drawings Sum -

Supply

1.12.1 DISTRIBUTION BOARDS

EAA8 Staff House 1 (DB-H1) complete. Factory 
acceptance testing for 2 persons included.

Sum -

EAA9 Staff House 2 (DB-H2) complete. Factory 
acceptance testing for 2 persons included.

Sum -

EAA10 Staff House 3 (DB-H3) complete. Factory 
acceptance testing for 2 persons included.

Sum -

EAA11 Guard House (DB-GH) complete. Factory 
acceptance testing for 2 persons included.

Sum -

EAA12 Admin Building (DB-ADM) complete. Factory 
acceptance testing for 2 persons included.

Sum -

EAA13 Pump Station and Clearwell Complex (DB-PS) Sum -
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EAA14 Eskom Transformer Room (DB-TRF) 
complete. Factory acceptance testing for 2 
persons included.

Sum -

EAA15 Chemical Building (DB-CHM) complete. 
Factory acceptance testing for 2 persons 
included.

Sum -

EAA16 Area Lighting Kiosk 1 (EK-01) complete. 
Factory acceptance testing for 2 persons 
included.

Sum -

EAA17 Area Lighting Kiosk 2 (EK-02) complete. 
Factory acceptance testing for 2 persons 
included.

Sum -

1.12.2 LIGHTING

EAA18 Type A fitting (Standard) No.   32

EAA19 Type A fitting (Emergency) No.   23

EAA20 Type B fitting (Standard) No.   28

EAA21 Type B fitting (Emergency) No.   5

EAA22 Type C fitting (Standard) No.   17

EAA23 Type C fitting (Emergency) No.   17

EAA24 Type D fitting (Standard) No.   25

EAA25 Type D fitting (Emergency) No.   5

EAA26 Type L1 fitting (Standard) No.   77

EAA27 Type L1 fitting (Emergency) No.   5

EAA28 Type S fitting (Standard) No.   30

EAA29 Type S fitting (Emergency) No.   5

POLES

EAA30 7m Galvanized Steel Pole for 1 x LED 
Streetlight/Floodlight complete with bracket, 
etc

No.   17

EAA31 7m Galvanized Steel Pole for 2 x LED 
Streetlight/Floodlight complete with bracket, 
etc

No.   3
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EAA32 7m Galvanized Steel Pole for 1 x LED 
Streetlight and Camera complete with bracket, 
etc

No.   3

LIGHT SWITCHES

EAA33 1 lever 1-way, 20A, flush mounted switch No.   26

EAA34 1 lever 2-way, 20A, flush mounted switch No.   20

EAA35 3 lever 2-way, 20A, flush mounted switch No. Rate only Rate Only

EAA36 1 lever 1-way, 20A, flush mounted switch, 
(weatherproof)

No.   5

EAA37 Photocell No.   9

1.12.3 SMALL POWER

EAA38 Single normal 3-pin (SANS164-1 and 
SANS164-2) switched socket outlet 
(weatherproof) 

No. Rate only Rate Only

EAA39 Single normal 3-pin (SANS164-1 and 
SANS164-2) switched socket outlet with USB 
attachment 

No.   5

EAA40 Single dedicated 3-pin (SANS164-1) switched 
socket outlet

No.   16

EAA41 Single normal 3-pin (SANS164-1) and Double 
normal 3-pin (SANS164-2) switched socket 
outlet

No.   100

EAA42 Single normal 3-pin (SANS164-1) and Double 
normal 3-pin (SANS164-2) switched socket 
outlet (weatherproof)

No.   5

EAA43 Industrial 5-pin 400V socket outlet No.   6

EAA44 RJ45/RJ45 Combo Outlet No.   18

EAA45 Floorbox No.   3

EAA46 2 pole, 20A, 250V switch disconnector No.   17

EAA47 2 pole, 20A, 250V switch disconnector 
(weatherproof)

No.   9

EAA48 3 pole, 20A, 400V switch disconnector No. Rate only Rate Only

EAA49 3 pole, 32A, 400V switch disconnector No. Rate only Rate Only
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EAA50 3 pole, 40A, 400V switch disconnector 
(weatherproof)

No.   6

EAA51 4 pole, 32A, 400V switch disconnector No. Rate only Rate Only

1.12.4 CONDUITS

Conduits surface mounted to brickwork, 
concrete, steel or ceiling voids or cast into 
concrete or built/chased into brickwork or 
concrete. Complete with bends, couplings, 
glue, round conduit boxes placed in 
position etc.

EAA52 20mm Diameter, PVC m Rate only Rate Only

EAA53 25mm Diameter, PVC m  1 000

EAA54 32mm Diameter, PVC m Rate only Rate Only

EAA55 20mm Diameter, Stainless Steel m Rate only Rate Only

EAA56 25mm Diameter, Stainless Steel m   500

EAA57 32mm Diameter, Stainless Steel m Rate only Rate Only

SLEEVES

Sleeves installed in cable trenches, under 
roads, paving, building entrances, etc. 
Complete with bends, couplings, draw 
wires and end caps

EAA58 50mm Diameter, uPVC m   80

EAA59 75mm Diameter, uPVC m  1 590

EAA60 110mm Diameter, uPVC m Rate only Rate Only

EAA61 160mm Diameter, uPVC m Rate only Rate Only

1.12.5 POWER SKIRTING

EAA62 Double compartment power skirting outside 
dimensions (55 x 160mm minimum)

m   30

EAA63 Double compartment: End caps No.   6

EAA64 Double compartment: Internal Bend No.   6
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1.12.6 WIRE MESH

Welded Wire Mesh Cable Tray, 50 x 50mm 
Base Aperture, 25 x 50mm Side Aperture 
complete with splics, couplers, clamps, 
threaded rods, hangers, brackets, etc to fix 
to trusses, walls, etc

EAA65 75 x 50mm (W x H), Ø 4mm Wire m -

EAA66 100 x 50mm (W x H), Ø 4mm Wire m   50

1.12.7 SINGLE CORE PVC INSULATED GENERAL 
PURPOSE HIGH CONDUCTIVITY 
STRANDED CONDUCTORS (RED, BLACK)

Single core PVC insulated house wire

EAA67 1.5mm² m Rate only Rate Only

EAA68 2.5mm² m  5 000

EAA69 4mm² m  5 000

EAA70 6mm² m   100

Single core PVC insulated earth wire

EAA71 1.5mm² m Rate only Rate Only

EAA72 2.5mm² m  2 500

EAA73 4mm² m  2 500

EAA74 6mm² m   50

Supply Twin and Earth PVC insulated wire

EAA75 1.5mm² m Rate only Rate Only

EAA76 2.5mm² m Rate only Rate Only

EAA77 4mm² m Rate only Rate Only

EAA78 6mm² m Rate only Rate Only
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LV CABLES

Cu/PVC Insulated/PVC Bedded/SWA/PVC 
Sheathed 600/1000V multicore cable with 
stranded conductors. 

EAA79 2.5mm2 x 4 core m Rate only Rate Only

EAA80 4mm2 x 4 core m   50

EAA81 6mm2 x 4 core m   50

Cable terminations for Cu/PVC 
Insulated/PVC Bedded/SWA/PVC Sheathed 
600/1000V multicore cables, complete, 
including gland shroud, lugs, number tags, 
etc and connection. 

EAA82 2.5mm2 x 4 core No. Rate only Rate Only

EAA83 4mm2 x 4 core No.   8

EAA84 6mm2 x 4 core No.   8

Bare Copper Earth Cable with stranded 
conductors

EAA85 6mm2 m   50

EAA86 16mm2 m Rate only Rate Only

Cable terminations for Bare Copper Earth 
Cable with stranded conductors

EAA87 6mm2 No.   4

EAA88 16mm2 No. Rate only Rate Only

EARTHWORKS

Excavate and set excavated material aside 
for re-use as filling for cable or sleeve 
trench not exceeding 1m

EAA89 In earth m3   500
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EAA90 In soft rock m3   500

EAA91 In hard rock m3   500

EAA92 Selected and approved material for backfilling, 
bedding and cover

m3  1 000

EAA93 Surplus excavated material spread and 
levelled on site as directed

m3  1 000

EAA94 Danger tape - 400mm wide overlapping m  1 000

EAA95 Cable marker with engraved aluminium plate No.   20

EARTHING

EAA96 1.12.8.1 Earth Electrode (70mm² BCEC) m   250

EAA97 1.12.8.2 1500mm, 16mm diameter Cu earth rods No.   10

EAA98 1.12.8.3 Cu Earth Bar No.   4

1.12.11 Delivery

EAA99 All Sum -

Install

1.12.1 DISTRIBUTION BOARDS

EAA100 Staff House 1 (DB-H1) complete Sum -

EAA101 Staff House 2 (DB-H2) complete. Sum -

EAA102 Staff House 3 (DB-H3) complete. Sum -

EAA103 Guard House (DB-GH) complete. Sum -

EAA104 Admin Building (DB-ADM) complete Sum -

EAA105 Pump Station and Clearwell Complex (DB-PS) 
complete.

Sum -

EAA106 Eskom Transformer Room (DB-TRF) 
complete.

Sum -

EAA107 Chemical Building (DB-CHM) complete. Sum -

EAA108 Area Lighting Kiosk 1 (EK-01) complete. Sum -
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EAA109 Area Lighting Kiosk 2 (EK-02) complete. Sum -

1.12.2 LIGHTING

EAA110 Type A fitting (Standard) No.   32

EAA111 Type A fitting (Emergency) No.   23

EAA112 Type B fitting (Standard) No.   28

EAA113 Type B fitting (Emergency) No.   5

EAA114 Type C fitting (Standard) No.   17

EAA115 Type C fitting (Emergency) No.   17

EAA116 Type D fitting (Standard) No.   25

EAA117 Type D fitting (Emergency) No.   5

EAA118 Type L1 fitting (Standard) No.   77

EAA119 Type L1 fitting (Emergency) No.   5

EAA120 Type S fitting (Standard) No.   30

EAA121 Type S fitting (Emergency) No.   5

POLES

EAA122 7m Galvanized Steel Pole for 1 x LED 
Streetlight/Floodlight complete with bracket, 
etc

No.   17

EAA123 7m Galvanized Steel Pole for 2 x LED 
Streetlight/Floodlight complete with bracket, 
etc

No.   3

EAA124 7m Galvanized Steel Pole for 1 x LED 
Streetlight and Camera complete with bracket, 
etc

No.   3

LIGHT SWITCHES

EAA125 1 lever 1-way, 20A, flush mounted switch No.   26

EAA126 1 lever 2-way, 20A, flush mounted switch No.   20

EAA127 3 lever 2-way, 20A, flush mounted switch No. Rate only Rate Only

EAA128 1 lever 1-way, 20A, flush mounted switch, 
(weatherproof)

No.   5
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EAA129 Photocell No.   9

1.12.3 SMALL POWER

EAA130 Single normal 3-pin (SANS164-1 and 
SANS164-2) switched socket outlet 
(weatherproof) 

No. Rate only Rate Only

EAA131 Single normal 3-pin (SANS164-1 and 
SANS164-2) switched socket outlet with USB 
attachment 

No.   5

EAA132 Single dedicated 3-pin (SANS164-1) switched 
socket outlet

No.   16

EAA133 Single normal 3-pin (SANS164-1) and Double 
normal 3-pin (SANS164-2) switched socket 
outlet

No.   100

EAA134 Single normal 3-pin (SANS164-1) and Double 
normal 3-pin (SANS164-2) switched socket 
outlet (weatherproof)

No.   5

EAA135 Industrial 5-pin 400V socket outlet No.   6

EAA136 RJ45/RJ45 Combo Outlet No.   18

EAA137 Floorbox No.   3

EAA138 2 pole, 20A, 250V switch disconnector No.   17

EAA139 2 pole, 20A, 250V switch disconnector 
(weatherproof)

No.   9

EAA140 3 pole, 20A, 400V switch disconnector No. Rate only Rate Only

EAA141 3 pole, 32A, 400V switch disconnector No. Rate only Rate Only

EAA142 3 pole, 40A, 400V switch disconnector 
(weatherproof)

No.   6

EAA143 4 pole, 32A, 400V switch disconnector No. Rate only Rate Only

1.12.4 CONDUITS

EAA144 20mm Diameter, PVC m Rate only Rate Only

EAA145 25mm Diameter, PVC m  1 000

EAA146 32mm Diameter, PVC m Rate only Rate Only

EAA147 20mm Diameter, Stainless Steel m Rate only Rate Only
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EAA148 25mm Diameter, Stainless Steel m   500

EAA149 32mm Diameter, Stainless Steel m Rate only Rate Only

SLEEVES

Sleeves installed in cable trenches, under 
roads, paving, building entrances, etc. 
Complete with bends, couplings, draw 
wires and end caps

EAA150 50mm Diameter, uPVC m   80

EAA151 75mm Diameter, uPVC m  1 590

EAA152 110mm Diameter, uPVC m Rate only Rate Only

EAA153 160mm Diameter, uPVC m Rate only Rate Only

1.12.5 POWER SKIRTING

EAA154 Double compartment power skirting outside 
dimensions (55 x 160mm minimum)

m   30

EAA155 Double compartment: End caps No.   6

EAA156 Double compartment: Internal Bend No.   6

1.12.6 WIRE MESH

Welded Wire Mesh Cable Tray, 50 x 50mm 
Base Aperture, 25 x 50mm Side Aperture 
complete with splics, couplers, clamps, 
threaded rods, hangers, brackets, etc to fix 
to trusses, walls, etc

EAA157 75 x 50mm (W x H), Ø 4mm Wire m Rate only Rate Only

EAA158 100 x 50mm (W x H), Ø 4mm Wire m   50

1.12.7 SINGLE CORE PVC INSULATED GENERAL 
PURPOSE HIGH CONDUCTIVITY 
STRANDED CONDUCTORS (RED, BLACK)

Single core PVC insulated house wire

EAA159 1.5mm² m Rate only Rate Only

Carried forward / ...

CONTRACT NO.: ORTDM MIS 478 793 A 396



O.R. TAMBO DISTRICT MUNICIPALITY
SIDWADWENI RWSS CONTRACT 1

SECTION EAA
WTW BUILDING ELECTRICAL

Item No Chief 
Reference

Short Description Unit Quantity Rate Amount

Brought forward / ...

EAA160 2.5mm² m  5 000

EAA161 4mm² m  5 000

EAA162 6mm² m   100

Single core PVC insulated earth wire

EAA163 1.5mm² m Rate only Rate Only

EAA164 2.5mm² m  2 500

EAA165 4mm² m  2 500

EAA166 6mm² m   50

Supply Twin and Earth PVC insulated wire

EAA167 1.5mm² m Rate only Rate Only

EAA168 2.5mm² m Rate only Rate Only

EAA169 4mm² m Rate only Rate Only

EAA170 6mm² m Rate only Rate Only

LV CABLES

Cu/PVC Insulated/PVC Bedded/SWA/PVC 
Sheathed 600/1000V multicore cable with 
stranded conductors. 

EAA171 2.5mm2 x 4 core m Rate only Rate Only

EAA172 4mm2 x 4 core m   50

EAA173 6mm2 x 4 core m   50

Cable terminations for Cu/PVC 
Insulated/PVC Bedded/SWA/PVC Sheathed 
600/1000V multicore cables, complete, 
including gland shroud, lugs, number tags, 
etc and connection. 

EAA174 2.5mm2 x 4 core No. Rate only Rate Only

EAA175 4mm2 x 4 core No.   8
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EAA176 6mm2 x 4 core No.   8

Bare Copper Earth Cable with stranded 
conductors

EAA177 6mm2 m   50

EAA178 16mm2 m Rate only Rate Only

Cable terminations for Bare Copper Earth 
Cable with stranded conductors

EAA179 6mm2 No.   4

EAA180 16mm2 No. Rate only Rate Only

EARTHWORKS

EAA181 Danger tape - 400mm wide overlapping m  1 000

EAA182 Cable marker with engraved aluminium plate No.   20

EARTHING

EAA183 1.12.8.1 Earth Electrode (70mm² BCEC) m   150

EAA184 1.12.8.2 1500mm, 16mm diameter Cu earth rods No.   8

EAA185 1.12.8.3 Cu Earth Bar No.   2

SANS 
1200 A 8.5

Sums stated provisionally by the Engineer

b) For work to be executed by a 
subcontractor, and/or for goods, materials, 
plant and/or services to be supplied to the 
Site

EAA186 Additional lighting as directed by the Engineer Prov Sum -  100 000   100 000.00

EAA187 Overheads, charges and profit on item above %  100 000

EAA188 Additional small power as directed by the 
Engineer

Prov Sum -  100 000   100 000.00
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EAA189 Overheads, charges and profit on item above %  100 000

EAA190 Additional earthing or earth testing as directed 
by the Engineer

Prov Sum -  100 000   100 000.00

EAA191 Overheads, charges and profit on item above %  100 000

TOTAL OF SECTION EAA CARRIED TO SUMMARY R
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SECTION EAB

WTW BUILDING ELECTRONICS

Spec BE2 BUILDING ELECTRONICS

1.3 GENERAL

EAB1 Point-to-point certification test report per 
ethernet cable

Sum -

EAB2 1.9.5.1 Design, liaison and coordination of all 
buildings CCTV systems by specialist sub-
contractors with main and other sub-
contractors

Sum -

EAB3 1.9.5.2 Labelling of all equipment and conductors Sum -

EAB4 1.9.5.3 Complete site wide CCTV network 
configuration, testing and commissioning 
of Electronic System as per drawings and 
specification 

Sum -

EAB5 1.9.5.4 Certificates of Compliance Sum -

EAB6 1.9.5.5 As-built drawings per building Sum -

EAB7 1.9.5.6 O&M manuals Sum -

EAB8 1.9.5.7 Training Sum -

Supply

EAB9 25mm HDG conduit c/w brackets & round 
boxes as required

m   50

EAB10 32mm HDG conduit c/w brackets & round 
boxes as required

m   50

EAB11 4C x 4 mm² PVC insulated, PVC bedded cable 
unarmoured 600/1000V cable

m   50

EAB12 Terminations for 4C x 4 mm² PVC insulated, 
PVC bedded cable unarmoured 600/1000V 
cable

No   10

1.9.1 CCTV SYSTEM

EAB13 Type A camera complete No.   17

EAB14 Type B camera complete No.   10
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EAB15 Type C camera complete No.   1

EAB16 CCTV Network Panel No.   6

EAB17 CCTV Utility box No.   6

EAB18 CCTV Small form-factor pluggable transceiver 
(SFP)

No.   8

EAB19 CCTV Network Management Software Sum -

EAB20 CCTV server C/W software Sum -

EAB21 CCTV Operator computer workstation No.   1

EAB22 Display 32" No.   2

EAB23 Display 55" No.   2

EAB24 DC power supply No.   4

EAB25 CAT patch panel No.   4

1.9.2 CAT CABLES

EAB26 CAT6e cable m  1 000

EAB27 CAT6e cable terminations No.   60

1.9.3 FIBRE OPTIC CABLES

EAB28 8 core single-mode fibre optic cable m   200

EAB29 8 core single-mode fibre optic cable 
terminations

No.   10

EAB30 Fibre Patch Panels No.   5

EAB31 Fibre Patch Cable m   20

EAB32 Fibre Splice No.   20

EAB33 Fibre-optic drawpit No.   2

1.9.4 Wi-Fi ACCESS

EAB34 Admin Building Wi-Fi Sum -

1.9.6 Delivery

EAB35 All Sum -
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Installation

EAB36 25mm HDG conduit c/w brackets & round 
boxes as required

m   50

EAB37 32mm HDG conduit c/w brackets & round 
boxes as required

m   50

EAB38 4C x 4 mm² PVC insulated, PVC bedded cable 
unarmoured 600/1000V cable

m   50

EAB39 Terminations for 4C x 4 mm² PVC insulated, 
PVC bedded cable unarmoured 600/1000V 
cable

No   10

1.9.1 CCTV SYSTEM

EAB40 Type A camera complete No.   17

EAB41 Type B camera complete No.   10

EAB42 CCTV Network Panel No.   6

EAB43 CCTV Utility box No.   6

EAB44 CCTV Small form-factor pluggable transceiver 
(SFP)

No.   8

EAB45 CCTV Network Management Software Sum -

EAB46 CCTV server C/W software Sum -

EAB47 CCTV Operator computer workstation No.   1

EAB48 Display 32" No.   2

EAB49 Display 55" No.   2

EAB50 DC power supply No.   4

EAB51 CAT patch panel No.   4

1.9.2 CAT CABLES

EAB52 CAT6e cable m  1 000

EAB53 CAT6e cable terminations No.   60

1.9.3 FIBRE OPTIC CABLES

EAB54 8 core single-mode fibre optic cable m   200
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EAB55 8 core single-mode fibre optic cable 
terminations

No.   10

EAB56 Fibre Patch Panels No.   5

EAB57 Fibre Patch Cable m   20

EAB58 Fibre Splice No.   20

EAB59 Fibre-optic drawpit No.   2

1.9.4 Wi-Fi ACCESS

EAB60 Admin Building Wi-Fi Sum -

SANS 
1200 A 8.5

Sums stated provisionally by the Engineer

b) For work to be executed by a 
subcontractor, and/or for goods, materials, 
plant and/or services to be supplied to the 
Site

EAB61 Additional CCTV as directed by the Engineer Prov Sum -  100 000   100 000.00

EAB62 Overheads, charges and profit on item above %  100 000

TOTAL OF SECTION EAB CARRIED TO SUMMARY R
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SECTION EBA

ABSTRACTION WORKS BUILDING 
ELECTRICAL

Spec BE1 BUILDING ELECTRICAL

GENERAL

EBA1 Provision of temporary power for testing and 
commissioning

Sum -

EBA2 Earthing and equipotential bonding of 
electrical installation

Sum -

EBA3 1.12.9.1 Liaison with M&E Contractor for 
permanent electrical supplies to 
distribution boards

Sum -

EBA4 1.12.9.2 Labelling of all equipment and conductors Sum -

EBA5 1.12.9.3 Testing and Commissioning of Small 
Power and Lighting System 

Sum -

EBA6 1.12.9.4 Certificates of Compliance Sum -

EBA7 1.12.9.5 As-Built Drawings Sum -

Supply

1.12.1 DISTRIBUTION BOARDS

EBA8 Abstraction Works DB (DB-ABS-01) 
complete. Factory acceptance testing for 2 
persons included.

Sum -

EBA9 Transformer room DB (DB-ABS-02) complete. 
Factory acceptance testing for 2 persons 
included.

Sum -

1.12.2 LIGHTING

EBA10 Type A fitting (Standard) No.   13

EBA11 Type A fitting (Emergency) No.   14

EBA12 Type B fitting (Standard) No.   8

EBA13 Type B fitting (Emergency) No.   3

EBA14 Type S fitting (Standard) No.   7
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EBA15 Type S fitting (Emergency) No.   4

POLES

EBA16 7m Galvanized Steel Pole for 1 x LED 
Streetlight and Camera complete with 
bracket, etc

No.   3

LIGHT SWITCHES

EBA17 1 lever, 1-way, 20A, IP65 pedestal mounted 
outdoor switch complete

No.   2

EBA18 1 lever 1-way, 20A, flush mounted switch No.   2

EBA19 1 lever 2-way, 20A, flush mounted switch No.   4

EBA20 3 lever 2-way, 20A, flush mounted switch No.   4

1.12.3 SMALL POWER

EBA21 Single normal 3-pin (SANS164-1 and 
SANS164-2) switched socket outlet

No.   4

EBA22 Single normal 3-pin (SANS164-1 and 
SANS164-2) switched socket outlet 
(weatherproof) 

No.   2

EBA23 Double normal 3-pin (SANS164-2) switched 
socket outlet

No. Rate only Rate Only

EBA24 Industrial 5-pin 400V socket outlet No.   1

EBA25 RJ45/RJ45 Combo Outlet No. Rate only Rate Only

EBA26 2 pole, 20A switch disconnector No.   3

EBA27 3 pole, 20A switch disconnector No. Rate only Rate Only

1.12.4 CONDUITS

EBA28 20mm Diameter, PVC m Rate only Rate Only

EBA29 25mm Diameter, PVC m   100

EBA30 32mm Diameter, PVC m Rate only Rate Only

EBA31 20mm Diameter, Stainless Steel m Rate only Rate Only

EBA32 25mm Diameter, Stainless Steel m   80

EBA33 32mm Diameter, Stainless Steel m Rate only Rate Only
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SLEEVES

Sleeves installed in cable trenches, under 
roads, paving, building entrances, etc. 
Complete with bends, couplings, draw 
wires and end caps

EBA34 50mm Diameter, uPVC m   50

EBA35 75mm Diameter, uPVC m Rate only Rate Only

EBA36 110mm Diameter, uPVC m Rate only Rate Only

EBA37 160mm Diameter, uPVC m Rate only Rate Only

1.12.6 WIRE MESH

Welded Wire Mesh Cable Tray, 50 x 50mm 
Base Aperture, 25 x 50mm Side Aperture 
complete with splics, couplers, clamps, 
threaded rods, hangers, brackets, etc to fix 
to trusses, walls, etc

EBA38 75 x 50mm (W x H), Ø 4mm Wire m Rate only Rate Only

EBA39 100 x 50mm (W x H), Ø 4mm Wire m Rate only Rate Only

1.12.7 SINGLE CORE PVC INSULATED GENERAL 
PURPOSE HIGH CONDUCTIVITY 
STRANDED CONDUCTORS (RED, BLACK)

Single core PVC insulated house wire

EBA40 1.5mm² m -

EBA41 2.5mm² m   300

EBA42 4mm² m   100

EBA43 6mm² m   20

Single core PVC insulated earth wire

EBA44 1.5mm² m Rate only Rate Only

EBA45 2.5mm² m   150

Carried forward / ...
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EBA46 4mm² m   50

EBA47 6mm² m   10

Supply Twin and Earth PVC insulated wire

EBA48 1.5mm² m Rate only Rate Only

EBA49 2.5mm² m Rate only Rate Only

EBA50 4mm² m Rate only Rate Only

EBA51 6mm² m Rate only Rate Only

LV CABLES

Cu/PVC Insulated/PVC Bedded/SWA/PVC 
Sheathed 600/1000V multicore cable with 
stranded conductors. 

EBA52 2.5mm2 x 3 core m Rate only Rate Only

EBA53 4mm2 x 3 core m   50

EBA54 6mm2 x 3 core m Rate only Rate Only

Cable terminations for Cu/PVC 
Insulated/PVC Bedded/SWA/PVC Sheathed 
600/1000V multicore cables, complete, 
including gland shroud, lugs, number 
tags, etc and connection. 

EBA55 2.5mm2 x 3 core No. Rate only Rate Only

EBA56 4mm2 x 3 core No.   6

EBA57 6mm2 x 3 core No. Rate only Rate Only

Bare Copper Earth Cable with Stranded 
Conductors

EBA58 6mm2 m Rate only Rate Only

EBA59 16mm2 m Rate only Rate Only

Carried forward / ...
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Cable terminations for Bare Copper Earth 
Cable with Stranded Conductors

EBA60 6mm2 No. Rate only Rate Only

EBA61 16mm2 No. Rate only Rate Only

EARTHWORKS

Excavate and set excavated material aside 
for re-use as filling for cable or sleeve 
trench not exceeding 1m

EBA62 In earth m3   7

EBA63 In soft rock m3   7

EBA64 In hard rock m3   1

EBA65 Selected and approved material for 
backfilling, bedding and cover

m3   7

EBA66 Surplus excavated material spread and 
levelled on site as directed

m3   1

EBA67 Danger tape - 400mm wide overlapping m   40

EBA68 Cable marker with engraved aluminium plate No.   3

EARTHING

EBA69 1.12.8.1 Earth Electrode (70mm² BCEC) m   60

EBA70 1.12.8.2 1500mm, 16mm diameter Cu earth rods No.   6

EBA71 1.12.8.3 Cu Earth Bar No.   3

1.12.11 Delivery

EBA72 All Sum -

Install

1.12.1 DISTRIBUTION BOARDS

Carried forward / ...
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EBA73 Abstraction Works DB (DB-ABS-01) Sum -

EBA74 Transformer room DB (DB-ABS-02) complete. 
Factory acceptance testing for 2 persons 
included.

Sum -

1.12.2 LIGHTING

EBA75 Type A fitting (Standard) No.   13

EBA76 Type A fitting (Emergency) No.   14

EBA77 Type B fitting (Standard) No.   8

EBA78 Type B fitting (Emergency) No.   3

EBA79 Type S fitting (Standard) No.   7

EBA80 Type S fitting (Emergency) No.   4

POLES

EBA81 7m Galvanized Steel Pole for 1 x LED 
Streetlight and Camera complete with 
bracket, etc

No.   3

LIGHT SWITCHES

EBA82 1 lever, 1-way, 20A, IP65 pedestal mounted 
outdoor switch

No.   2

EBA83 1 lever 1-way, 20A, flush mounted switch No.   2

EBA84 1 lever 2-way, 20A, flush mounted switch No.   4

EBA85 3 lever 2-way, 20A, flush mounted switch No.   4

1.12.3 SMALL POWER

EBA86 Single normal 3-pin (SANS164-1 and 
SANS164-2) switched socket outlet

No.   4

EBA87 Single normal 3-pin (SANS164-1 and 
SANS164-2) switched socket outlet 
(weatherproof) 

No.   2

EBA88 Double normal 3-pin (SANS164-2) switched 
socket outlet

No. -

EBA89 Industrial 5-pin 400V socket outlet No.   1

EBA90 RJ45/RJ45 Combo Outlet No. -

Carried forward / ...
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EBA91 2 pole, 20A switch disconnector No.   3

EBA92 3 pole, 20A switch disconnector No. Rate only Rate Only

1.12.4 CONDUITS

EBA93 20mm Diameter, PVC m Rate only Rate Only

EBA94 25mm Diameter, PVC m   100

EBA95 32mm Diameter, PVC m Rate only Rate Only

EBA96 20mm Diameter, Stainless Steel m Rate only Rate Only

EBA97 25mm Diameter, Stainless Steel m   80

EBA98 32mm Diameter, Stainless Steel m Rate only Rate Only

SLEEVES

Sleeves installed in cable trenches, under 
roads, paving, building entrances, etc. 
Complete with bends, couplings, draw 
wires and end caps

EBA99 50mm Diameter, uPVC m   50

EBA100 75mm Diameter, uPVC m Rate only Rate Only

EBA101 110mm Diameter, uPVC m Rate only Rate Only

EBA102 160mm Diameter, uPVC m Rate only Rate Only

1.12.6 WIRE MESH

Welded Wire Mesh Cable Tray, 50 x 50mm 
Base Aperture, 25 x 50mm Side Aperture 
complete with splics, couplers, clamps, 
threaded rods, hangers, brackets, etc to fix 
to trusses, walls, etc

EBA103 75 x 50mm (W x H), Ø 4mm Wire m Rate only Rate Only

EBA104 100 x 50mm (W x H), Ø 4mm Wire m Rate only Rate Only

1.12.7 SINGLE CORE PVC INSULATED GENERAL 

Carried forward / ...
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Single core PVC insulated house wire

EBA105 1.5mm² m Rate only Rate Only

EBA106 2.5mm² m   300

EBA107 4mm² m   100

EBA108 6mm² m   20

Single core PVC insulated earth wire

EBA109 1.5mm² m Rate only Rate Only

EBA110 2.5mm² m   150

EBA111 4mm² m   50

EBA112 6mm² m   10

Supply Twin and Earth PVC insulated wire

EBA113 1.5mm² m Rate only Rate Only

EBA114 2.5mm² m Rate only Rate Only

EBA115 4mm² m Rate only Rate Only

EBA116 6mm² m Rate only Rate Only

LV CABLES

Cu/PVC Insulated/PVC Bedded/SWA/PVC 
Sheathed 600/1000V multicore cable with 
stranded conductors. 

EBA117 2.5mm2 x 3 core m Rate only Rate Only

EBA118 4mm2 x 3 core m   50

EBA119 6mm2 x 3 core m Rate only Rate Only
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Cable terminations for Cu/PVC 
Insulated/PVC Bedded/SWA/PVC Sheathed 
600/1000V multicore cables, complete, 
including gland shroud, lugs, number 
tags, etc and connection. 

EBA120 2.5mm2 x 3 core No. Rate only Rate Only

EBA121 4mm2 x 3 core No.   6

EBA122 6mm2 x 3 core No. Rate only Rate Only

Bare Copper Earth Cable with Stranded 
Conductors

EBA123 6mm2 m Rate only Rate Only

EBA124 16mm2 m   50

Cable terminations for Bare Copper Earth 
Cable with Stranded Conductors

EBA125 6mm2 No. Rate only Rate Only

EBA126 16mm2 No.   50

EARTHWORKS

EBA127 Danger tape - 400mm wide overlapping m   40

EBA128 Cable marker with engraved aluminium plate No.   3

EARTHING

EBA129 1.12.8.1 Earth Electrode (70mm² BCEC) m   60

EBA130 1.12.8.2 1500mm, 16mm diameter Cu earth rods No.   6

EBA131 1.12.8.3 Cu Earth Bar No.   3

SANS 
1200 A 8.5

Sums stated provisionally by the Engineer
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CONTRACT NO.: ORTDM MIS 478 793 A 412



O.R. TAMBO DISTRICT MUNICIPALITY
SIDWADWENI RWSS CONTRACT 1

SECTION EBA
ABSTRACTION WORKS BUILDING ELECTRICAL

Item No Chief 
Reference

Short Description Unit Quantity Rate Amount

Brought forward / ...

b) For work to be executed by a 
subcontractor, and/or for goods, materials, 
plant and/or services to be supplied to the 
Site

EBA132 Additional lighting as directed by the Engineer Prov Sum -  50 000   50 000.00

EBA133 Overheads, charges and profit on item above %  50 000

EBA134 Additional small power as directed by the 
Engineer

Prov Sum -  50 000   50 000.00

EBA135 Overheads, charges and profit on item above %  50 000

EBA136 Additional earthing or earth testing as directed 
by the Engineer

Prov Sum -  50 000   50 000.00

EBA137 Overheads, charges and profit on item above %  50 000

TOTAL OF SECTION EBA CARRIED TO SUMMARY R
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ABSTRACTION WORKS BUILDING ELECTRONICS

Item No Chief 
Reference

Short Description Unit Quantity Rate Amount

SECTION EBB

ABSTRACTION WORKS BUILDING 
ELECTRONICS

Spec BE2 BUILDING ELECTRONICS

GENERAL

EBB1 Point-to-point certification test report per 
ethernet cable

Sum -

EBB2 1.9.5.1 Design, liaison and coordination of all 
buildings CCTV systems by specialist sub-
contractors with main and other sub-
contractors

Sum -

EBB3 1.9.5.2 Labelling of all equipment and conductors Sum -

EBB4 1.9.5.3 Complete site wide CCTV network 
configuration, testing and commissioning 
of Electronic System as per drawings and 
specification 

Sum -

EBB5 1.9.5.4 Certificates of Compliance Sum -

EBB6 1.9.5.5 As-built drawings per building Sum -

EBB7 1.9.5.6 O&M manuals Sum -

EBB8 1.9.5.7 Training Sum -

Supply

EBB9 25mm HDG conduit c/w brackets & round 
boxes as required

m   10

EBB10 32mm HDG conduit c/w brackets & round 
boxes as required

m   10

EBB11 4C x 4 mm² PVC insulated, PVC bedded 
cable unarmoured 600/1000V cable

m   10

EBB12 Terminations for 4C x 4 mm² PVC insulated, 
PVC bedded cable unarmoured 600/1000V 
cable

No   4

1.9.1 CCTV SYSTEM

EBB13 Type A camera complete No.   5

EBB14 Type B camera complete No.   2
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EBB15 CCTV Network Panel No.   1

EBB16 CCTV Utility box No.   2

EBB17 CCTV Small form-factor pluggable transceiver 
(SFP)

No.   4

EBB18 CCTV Network Management Software Sum -

EBB19 DC power supply No.   3

EBB20 CAT patch panel No.   1

1.9.2 CAT CABLES

EBB21 CAT6e cable m   80

EBB22 CAT6e cable terminations No.   14

1.9.3 FIBRE OPTIC CABLES

EBB23 8 core single-mode fibre optic cable m  1 000

EBB24 8 core single-mode fibre optic cable 
terminations

No.   32

EBB25 Fibre Patch Panels No.   3

EBB26 Fibre Patch Cable m   10

EBB27 Fibre Splice No.   36

EBB28 Fibre-optic drawpit No.   4

1.9.5 Delivery

EBB29 All Sum -

Installation

EBB30 25mm HDG conduit c/w brackets & round 
boxes as required

m   10

EBB31 32mm HDG conduit c/w brackets & round 
boxes as required

m   10

EBB32 4C x 4 mm² PVC insulated, PVC bedded 
cable unarmoured 600/1000V cable

m   10

EBB33 Terminations for 4C x 4 mm² PVC insulated, 
PVC bedded cable unarmoured 600/1000V 
cable

No   4

1.9.1 CCTV SYSTEM
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EBB34 Type A camera complete No.   5

EBB35 Type B camera complete No.   2

EBB36 Camera Licensing Sum -

EBB37 CCTV Network Panel No.   1

EBB38 CCTV Utility box No.   2

EBB39 CCTV Small form-factor pluggable transceiver 
(SFP)

No.   5

EBB40 CCTV Network Management Software Sum -

EBB41 DC power supply No.   3

EBB42 CAT patch panel No.   1

1.9.2 CAT CABLES

EBB43 CAT6e cable m   80

EBB44 CAT6e cable terminations No.   14

1.9.3 FIBRE OPTIC CABLES

EBB45 8 core single-mode fibre optic cable m  1 000

EBB46 8 core single-mode fibre optic cable 
terminations

No.   32

EBB47 Fibre Patch Panels No.   3

EBB48 Fibre Patch Cable No.   3

EBB49 Fibre Splice No.   36

EBB50 Fibre-optic drawpit No.   4

SANS 
1200 A 8.5

Sums stated provisionally by the Engineer

b) For work to be executed by a 
subcontractor, and/or for goods, materials, 
plant and/or services to be supplied to the 
Site

EBB51 Additional CCTV as directed by the Engineer Prov Sum -  100 000   100 000.00

EBB52 Overheads, charges and profit on item above %  100 000

TOTAL OF SECTION EBB CARRIED TO SUMMARY
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O.R. TAMBO DISTRICT MUNICIPALITY
SIDWADWENI REGIONAL WATER SUPPLY SCHEME

BOQ SUMMARY

SECTION CBA SITE CLEARANCE AND BULK EARTHWORKS

SECTION CBB ROADS

SECTION CBC PRESSURE PIPELINES

SECTION CBD CONCRETE AND BUILDING WORK

SECTION CBE CHAMBERS

SECTION CBF FIRE AND SAFETY - ABSTRACTION WORKS

SECTION CBG DUCTS

SECTION CBH ABSTRACTION WORKS ANCILLARIES

SECTION CBI GEOTECHNICAL INVESTIGATION

SECTION CCA HIGH-LIFT PUMPING MAIN

SECTION CEA ACCESS ROAD 1: WTW TO ABSTRACTION WORKS

SECTION CEB ACCESS ROAD 2: EXISTING ROAD TO WTW

SECTION EAA WTW BUILDING ELECTRICAL

SECTION EAB WTW BUILDING ELECTRONICS

SECTION EBA ABSTRACTION WORKS BUILDING ELECTRICAL

SECTION EBB ABSTRACTION WORKS BUILDING ELECTRONICS

TOTAL OF SCHEDULE OF QUANTITIES

SUBTOTAL 1

PROVISION FOR CONTRACT PRICE ADJUSTMENT (10%)

SUBTOTAL 2

ADD 15% FOR VALUE-ADDED TAX

GROSS TOTAL OF TENDER (Carried to Tender Form)

ADD 10% FOR CONTINGENCIES 

ABSTRACTION WORKS

HIGH-LIFT PUMPING MAIN

ELECTRICAL BUILDING SERVICES

ACCESS ROAD

Brought forward from SUMMARY PAGE 1 of 2
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�R�I���D���G�L�I�I�H�U�H�Q�W���T�X�D�O�L�W�\�����W�\�S�H�����E�U�D�Q�G���R�U���F�R�O�R�X�U���V�K�D�O�O���Q�R�W���E�H���P�L�[�H�G�����3�D�L�Q�W���V�K�D�O�O���Q�R�W���E�H���W�K�L�Q�Q�H�G��
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�7�L�Q�W�L�Q�J���R�I���S�D�L�Q�W���R�Q���W�K�H���6�L�W�H���E�\���W�K�H���&�R�Q�W�U�D�F�W�R�U���Z�L�O�O���R�Q�O�\���E�H���D�O�O�R�Z�H�G���Z�L�W�K���W�K�H���Z�U�L�W�W�H�Q���S�H�U�P�L�V�V�L�R�Q��
�R�I���W�K�H���P�D�Q�X�I�D�F�W�X�U�H�U���D�Q�G���W�K�H���(�Q�J�L�Q�H�H�U����

�������� �,�1�6�3�(�&�7�,�2�1���$�1�'���3�5�(�/�,�0�,�1�$�5�<���:�2�5�.��

�%�H�I�R�U�H�� �F�R�P�P�H�Q�F�L�Q�J�� �S�D�L�Q�W�Z�R�U�N���� �W�K�H�� �&�R�Q�W�U�D�F�W�R�U�� �V�K�D�O�O�� �F�D�U�H�I�X�O�O�\�� �L�Q�V�S�H�F�W�� �W�K�H�� �V�X�U�I�D�F�H�V�� �W�R�� �E�H��
�S�D�L�Q�W�H�G���W�R���V�D�W�L�V�I�\���K�L�P�V�H�O�I���W�K�D�W���W�K�H���V�X�U�I�D�F�H�V���D�U�H���L�Q���D���V�D�W�L�V�I�D�F�W�R�U�\���R�U���D�F�F�H�S�W�D�E�O�H���F�R�Q�G�L�W�L�R�Q���W�R��
�U�H�F�H�L�Y�H���W�K�H���S�D�L�Q�W���V�\�V�W�H�P���V�S�H�F�L�I�L�H�G����

�$�O�O���P�H�W�D�O���I�L�W�W�L�Q�J�V���D�Q�G���I�D�V�W�H�Q�L�Q�J�V���V�K�D�O�O���E�H���U�H�P�R�Y�H�G���Z�K�H�U�H���D�S�S�O�L�F�D�E�O�H���E�H�I�R�U�H���W�K�H���S�U�H�S�D�U�D�W�R�U�\��
�S�U�R�F�H�V�V�H�V�� �D�U�H�� �F�R�P�P�H�Q�F�H�G���� �2�Q�� �F�R�P�S�O�H�W�L�R�Q���� �W�K�H�� �P�H�W�D�O�� �I�L�W�W�L�Q�J�V�� �D�Q�G�� �I�D�V�W�H�Q�L�Q�J�V�� �V�K�D�O�O�� �E�H��
�F�O�H�D�Q�H�G���D�Q�G���U�H�I�L�W�W�H�G���L�Q���S�R�V�L�W�L�R�Q����

�������� �:�2�5�.�0�$�1�6�+�,�3���$�1�'���)�,�1�,�6�+�(�6��

�3�D�L�Q�W���P�D�\���E�H���D�S�S�O�L�H�G���E�\���V�S�U�D�\�����E�U�X�V�K���R�U���U�R�O�O�H�U���G�H�S�H�Q�G�L�Q�J���R�Q���W�K�H���P�D�W�H�U�L�D�O�V���X�V�H�G�����W�K�H���V�X�U�I�D�F�H��
�W�R���E�H���S�D�L�Q�W�H�G�����D�Q�G���W�K�H���P�D�Q�X�I�D�F�W�X�U�H�U�
�V���L�Q�V�W�U�X�F�W�L�R�Q�V����

�(�Y�H�U�\�� �F�R�D�W�� �R�I�� �S�D�L�Q�W���� �L�U�U�H�V�S�H�F�W�L�Y�H�� �R�I�� �W�K�H�� �P�H�W�K�R�G�� �R�I�� �D�S�S�O�L�F�D�W�L�R�Q���� �V�K�D�O�O�� �E�H�� �D�G�H�T�X�D�W�H�O�\�� �D�Q�G��
�S�H�U�P�D�Q�H�Q�W�O�\���N�H�\�H�G���R�U���E�R�Q�G�H�G���W�R���W�K�H���E�D�V�H���P�D�W�H�U�L�D�O���R�U���S�U�H�Y�L�R�X�V�O�\���D�S�S�O�L�H�G���F�R�D�W�����D�Q�G���V�K�D�O�O���E�H��
�H�Y�H�Q�O�\�� �G�L�V�W�U�L�E�X�W�H�G���� �F�R�Q�W�L�Q�X�R�X�V���� �I�U�H�H�� �I�U�R�P�� �V�D�J�V���� �U�X�Q�V���� �E�U�X�V�K�� �P�D�U�N�V���� �S�L�Q�� �K�R�O�H�V�� �R�U�� �R�W�K�H�U��
�L�P�S�H�U�I�H�F�W�L�R�Q�V�����D�Q�G���V�K�D�O�O���G�U�\���W�R���D���V�P�R�R�W�K���I�L�Q�L�V�K����

�$�Q�� �D�S�S�U�R�Y�H�G�� �Z�D�W�H�U�� �W�U�D�S�� �D�Q�G�� �D�L�U���U�H�J�X�O�D�W�L�Q�J�� �Y�D�O�Y�H�� �V�K�D�O�O�� �E�H�� �I�X�U�Q�L�V�K�H�G�� �D�Q�G�� �L�Q�V�W�D�O�O�H�G�� �R�Q�� �D�O�O��
�H�T�X�L�S�P�H�Q�W���X�V�H�G���L�Q���V�S�U�D�\���S�D�L�Q�W�L�Q�J����

�%�H�I�R�U�H�� �S�D�L�Q�W�L�Q�J�� �W�K�H�� �L�Q�W�H�U�L�R�U�V�� �R�I�� �E�X�L�O�G�L�Q�J�V�� �W�K�H�\�� �V�K�D�O�O�� �E�H�� �F�O�H�D�Q�H�G�� �D�Q�G�� �W�K�H�� �I�O�R�R�U�V�� �V�K�D�O�O�� �E�H��
�Z�D�V�K�H�G���D�Q�G���N�H�S�W���I�U�H�H���I�U�R�P���G�X�V�W���G�X�U�L�Q�J���W�K�H���S�U�R�J�U�H�V�V���R�I���W�K�H���L�Q�W�H�U�L�R�U���Z�R�U�N����

�7�K�H�� �&�R�Q�W�U�D�F�W�R�U�� �V�K�D�O�O�� �S�U�R�W�H�F�W�� �D�O�O�� �Q�H�D�U�E�\�� �V�X�U�I�D�F�H�V�� �D�J�D�L�Q�V�W�� �G�L�V�I�L�J�X�U�H�P�H�Q�W�� �E�\�� �V�S�D�W�W�H�U�V����
�V�S�O�D�V�K�H�V���D�Q�G���V�P�L�U�F�K�H�V���R�I���S�D�L�Q�W���R�U���S�D�L�Q�W���P�D�W�H�U�L�D�O�V�����7�K�H���&�R�Q�W�U�D�F�W�R�U���V�K�D�O�O���E�H���U�H�V�S�R�Q�V�L�E�O�H���I�R�U��
�D�Q�\���G�D�P�D�J�H���E�\���S�D�L�Q�W���R�U���G�L�U�W���F�D�X�V�H�G���E�\���K�L�V���R�S�H�U�D�W�L�R�Q�V���W�R���Y�H�K�L�F�O�H�V���R�U���S�U�R�S�H�U�W�\���R�U���L�Q�M�X�U�\���W�R��
�S�H�U�V�R�Q�V�� �D�Q�G�� �K�H�� �Z�L�O�O�� �E�H�� �U�H�T�X�L�U�H�G�� �W�R�� �S�U�R�Y�L�G�H�� �S�U�R�W�H�F�W�L�Y�H�� �P�H�D�V�X�U�H�V�� �W�R�� �S�U�H�Y�H�Q�W�� �D�Q�\�� �V�X�F�K��
�G�D�P�D�J�H���R�U���L�Q�M�X�U�\���D�Q�G���P�D�N�H���J�R�R�G�����Z�K�H�U�H���U�H�T�X�L�U�H�G�����D�W���K�L�V���R�Z�Q���H�[�S�H�Q�V�H����

�,�I���S�D�V�V�L�Q�J���W�U�D�I�I�L�F���F�U�H�D�W�H�V���G�X�V�W���Z�K�L�F�K���P�D�\���K�D�U�P���R�U���V�S�R�L�O���W�K�H���D�S�S�H�D�U�D�Q�F�H���R�I���H�[�W�H�U�Q�D�O���S�D�L�Q�W�H�G��
�V�X�U�I�D�F�H�V�����W�K�H���&�R�Q�W�U�D�F�W�R�U���V�K�D�O�O���V�S�U�L�Q�N�O�H���W�K�H���D�G�M�D�F�H�Q�W���D�U�H�D�V���Z�L�W�K���Z�D�W�H�U�����D�W���K�L�V���R�Z�Q���F�R�V�W�����I�R�U���D��
�V�X�I�I�L�F�L�H�Q�W���G�L�V�W�D�Q�F�H���R�Q���H�D�F�K���V�L�G�H���R�I���W�K�H���O�R�F�D�W�L�R�Q���Z�K�H�U�H���S�D�L�Q�W�L�Q�J���L�V���E�H�L�Q�J���G�R�Q�H����

�8�Q�G�H�U�F�R�D�W�V���V�K�D�O�O���E�H���W�L�Q�W�H�G���E�\���W�K�H���P�D�Q�X�I�D�F�W�X�U�H�U���W�R���G�L�V�W�L�Q�J�X�L�V�K���E�H�W�Z�H�H�Q���V�X�F�F�H�V�V�L�Y�H���F�R�D�W�V����

�7�K�H���I�L�Q�D�O���F�R�D�W�V���R�U���I�L�Q�L�V�K�L�Q�J�� �F�R�D�W�V���R�I�� �S�D�L�Q�W���V�K�D�O�O�� �E�H�� �D�S�S�O�L�H�G���D�I�W�H�U���D�O�O���W�K�H���R�W�K�H�U�� �Z�R�U�N���L�Q�� �W�K�H��
�Y�L�F�L�Q�L�W�\���K�D�V���E�H�H�Q���F�R�P�S�O�H�W�H�G����

�7�K�H���S�D�L�Q�W�H�U���V�K�D�O�O���N�H�H�S���V�R�P�H���R�I���W�K�H���I�L�Q�D�O���S�D�L�Q�W���L�Q���U�H�V�H�U�Y�H���L�Q���W�K�H���H�Y�H�Q�W���R�I���K�L�V���K�D�Y�L�Q�J���W�R���P�D�N�H��
�J�R�R�G�� �D�Q�\�� �S�D�W�F�K�L�Q�J�� �Z�K�L�F�K�� �P�D�\�� �E�H�� �U�H�T�X�L�U�H�G�� �D�V�� �D�� �U�H�V�X�O�W�� �R�I�� �G�D�P�D�J�H�� �R�U�� �X�Q�I�R�U�H�V�H�H�Q��
�F�L�U�F�X�P�V�W�D�Q�F�H�V����

�8�S�R�Q���F�R�P�S�O�H�W�L�R�Q�����W�K�H���&�R�Q�W�U�D�F�W�R�U���V�K�D�O�O�����L�Q���W�K�H���F�D�V�H���R�I���E�X�L�O�G�L�Q�J�V�����F�O�H�D�Q���D�O�O���J�O�D�V�V�����U�H�P�R�Y�H���D�O�O��
�S�D�L�Q�W�� �V�S�R�W�V�� �I�U�R�P�� �Z�D�O�O�V���� �I�O�R�R�U�V�� �D�Q�G�� �I�L�W�W�L�Q�J�V���� �D�Q�G�� �O�H�D�Y�H�� �W�K�H�� �S�U�H�P�L�V�H�V�� �F�O�H�D�Q�� �D�Q�G�� �I�L�W�� �I�R�U��
�R�F�F�X�S�D�W�L�R�Q����

�$�O�O���L�Q�I�O�D�P�P�D�E�O�H���P�D�W�H�U�L�D�O�V�����F�R�P�S�U�L�V�L�Q�J���V�R�O�Y�H�Q�W�V�����W�K�L�Q�Q�H�U�V�����Z�L�S�L�Q�J���F�O�R�W�K�V�����H�W�F�����V�K�D�O�O���E�H���S�O�D�F�H�G��
�L�Q���W�L�J�K�W�O�\���F�O�R�V�H�G���F�R�Q�W�D�L�Q�H�U�V���D�Q�G���S�U�R�S�H�U�O�\���G�L�V�S�R�V�H�G���R�I����
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������������ �6�X�U�I�D�F�H���S�U�H�S�D�U�D�W�L�R�Q��

�6�X�U�I�D�F�H�V�� �I�R�U�� �S�D�L�Q�W�L�Q�J�� �V�K�D�O�O�� �E�H�� �S�U�H�S�D�U�H�G�� �E�\�� �V�D�Q�G�S�D�S�H�U�L�Q�J���� �V�F�U�D�S�L�Q�J�� �R�U�� �Z�L�U�H���E�U�X�V�K�L�Q�J�� �W�R��
�U�H�P�R�Y�H���O�R�R�V�H���P�D�W�H�U�L�D�O�����G�X�V�W�����O�D�L�W�D�Q�F�H�����V�F�X�P���R�U���R�W�K�H�U���G�H�O�H�W�H�U�L�R�X�V���P�D�W�H�U�L�D�O�V���R�U���K�L�J�K���V�S�R�W�V����
�'�H�I�H�F�W�L�Y�H���D�U�H�D�V���V�K�D�O�O���E�H���F�X�W���R�X�W���Z�K�H�U�H���Q�H�F�H�V�V�D�U�\���D�Q�G���P�D�G�H���J�R�R�G���Z�L�W�K���D�Q���D�S�S�U�R�Y�H�G���Q�R�Q��
�V�K�U�L�Q�N�� �I�L�O�O�H�U���� �&�U�D�F�N�V�� �V�K�D�O�O�� �E�H�� �F�X�W�� �R�X�W���� �V�X�L�W�D�E�O�\�� �N�H�\�H�G���� �D�Q�G�� �J�L�Y�H�Q�� �D�� �F�R�D�W�� �R�I�� �D�Q�� �D�S�S�U�R�Y�H�G��
�E�R�Q�G�L�Q�J�� �D�J�H�Q�W�� �E�H�I�R�U�H�� �W�K�H�� �I�L�O�O�H�U�� �L�V�� �D�S�S�O�L�H�G���� �$�O�O�� �S�D�W�F�K�H�V�� �V�K�D�O�O�� �E�H�� �U�X�E�E�H�G�� �G�R�Z�Q�� �W�R�� �D�Q�� �H�Y�H�Q��
�V�X�U�I�D�F�H�����6�X�U�I�D�F�H�V���V�K�D�O�O���E�H���Z�D�V�K�H�G���D�Q�G���D�O�O�R�Z�H�G���W�R���G�U�\����

�6�X�U�I�D�F�H�V���V�K�D�O�O���E�H���W�U�H�D�W�H�G���Z�L�W�K���Q�H�X�W�U�D�O�L�V�L�Q�J���O�L�T�X�L�G���I�R�U���Z�D�O�O�V�����D�Q�G���L�I���W�K�H���V�X�U�I�D�F�H���L�V���F�R�D�U�V�H���R�U��
�W�H�[�W�X�U�H�G�����H�L�W�K�H�U���R�Q�H���I�X�O�O���F�R�D�W���R�I���S�L�J�P�H�Q�W�H�G���Z�D�O�O���V�H�D�O�H�U���R�U���R�Q�H���I�X�O�O���I�L�O�O�H�U���F�R�D�W���V�K�D�O�O���E�H���D�S�S�O�L�H�G��
�L�Q���D�G�G�L�W�L�R�Q���W�R���W�K�H���Q�H�X�W�U�D�O�L�V�L�Q�J���O�L�T�X�L�G����

������������ �3�D�L�Q�W���D�S�S�O�L�F�D�W�L�R�Q��

�3�U�L�R�U�� �W�R�� �W�K�H�� �H�P�X�O�V�L�R�Q�� �S�D�L�Q�W�� �E�H�L�Q�J�� �D�S�S�O�L�H�G���� �W�K�H�� �V�X�U�I�D�F�H�� �V�K�D�O�O�� �E�H�� �V�H�D�O�H�G�� �Z�L�W�K�� �D�Q�� �D�S�S�U�R�Y�H�G��
�F�O�H�D�U���V�H�D�O�H�U���D�Q�G���S�U�L�P�H�G���Z�L�W�K���D�Q���X�Q�G�H�U�F�R�D�W���G�L�O�X�W�H�G���W�R�������������(�P�X�O�V�L�R�Q���S�D�L�Q�W�����3�9�$���R�U���D�F�U�\�O�L�F����
�V�K�D�O�O���W�K�H�Q���E�H���D�S�S�O�L�H�G���L�Q���W�Z�R���I�L�Q�L�V�K�L�Q�J���F�R�D�W�V����
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 Electrical insulation defect (EID): Defects in a coating or lining that impair the protective properties of the 
coating or lining and that are detected instrumentally by either:  

 a low-voltage, wet-sponge detector, or 

 a high-voltage, sparking detector, 

operated in each case within the parameters specified. 

Note: EID's include such defects as steel projections from the substrate, conductive particles 
embedded in the coatings or linings, voids and those defects commonly known as pinholes and 
holidays. 

 Fusion bonded epoxy (FBE): A thermoset epoxy powder coat. (The powder is normally applied by 
electrostatic spray to a preheated surface.  The powder normally melts, fuses and cures at a temperature of 
220ºC to 250ºC.) 

 Inspector:  A person authorised by the Engineer to act as his representative in examining the work and 
materials and drawing such samples and carrying out such tests as may be necessary to ensure compliance 
with the specification. 

 Lot: A number of similar or related items submitted for inspection at one time by the Contractor and of such 
size that the inspector can reasonably be expected to examine adequately in not more than one working 
day. 

 Paint: A liquid material that, when applied as a thin film to a suitably prepared surface by an appropriate 
method, undergoes a physical or chemical change (or both) that converts it to a solid coating or lining bonded 
to the surface to which it is applied. 

 Pinhole: An electric insulation defect detected by the use of a wet sponge detector (see EID). 

 Pot life: The period, after the contents of the packs of a two-pack paint have been mixed together, during 
which the paint remains suitable for use without the addition of further solvent. 

 Powder coat: A material in the form of a dry, free flowing powder that, when applied to a suitably prepared 
steel surface by an appropriate method, can be fused by application of heat and subsequent cooling to form 
a continuous coating or lining that is bonded to the surface.  A powder coat is classified as thermoplastic 
when the applied coat may be re-melted by heating, or as thermoset when it cannot be re-melted by heat.  
Low or medium density polyethylene powder is thermoplastic whilst FBE is a thermoset material. 

 Significant surface: The part of the article covered or to be covered by the coating or lining and for which 
the coating or lining is essential for serviceability and/or appearance. 

 Steel: This term embraces carbon steels, 3CR12 and all grades of stainless steels. 

 Water break free: A surface which, when wetted all over with plain potable water, maintains a continuously 
wet surface and the water does not break up into islands surrounded by unwetted surfaces. 

 Wet film thickness (WFT): The thickness of a coating or lining immediately after application and before any 
volatile matter has evaporated. 

 Quality control: The operational techniques and activities that are employed by the Contractor to sustain 
the required quality of a product, process or service. 

 SAHDGA: South African Hot Dip Galvanisers Association. 

 Sa: Followed by a number refers to a photographic illustration of the standard of blast cleaning required, as 
shown in ISO 8501-1 

 St: Followed by a number refers to a photographic illustration of the standard of mechanical cleaning 
required, as shown in ISO 8501-1. 

3.2 Abbreviations 
The following abbreviations shall have the meaning assigned to them: 

µm : Micrometre 

3CR12 : A 12% chromium-containing corrosion resistant steel 
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4.4 Workmanship 
A high standard of workmanship is required. Only experienced personnel shall be used to carry out 
corrosion protection work. All work shall be carried out under the constant supervision of a qualified 
supervisor.  

Similarly all repair work at Site shall be done by competent personnel under the supervision of a 
qualified supervisor. 

4.5 Compatibility of Materials 

4.5.1 Design Precautions 

All equipment shall be designed to suppress corrosion in an exposed environment with special 
reference to galvanic corrosion. 

The Contractor shall ensure that dissimilar metals or alloys alongside each other are compatible or are 
adequately protected if, in the galvanic series, there is more than a 0,3 volt difference in the galvanic 
potential. 

4.5.2 Galvanic Corrosion Prevention 

The Contractor shall ensure that the following steps are taken to minimise corrosion: 

(a) If dissimilar metals are used: Coat all surfaces of the whole assembly including the more noble 
member of the galvanic series. 

(b) If the noble member of the assembly cannot be entirely covered: 

(i) Keep the anode/cathode ratio as large as possible in the particular component. 

(ii) Use electrical insulators between two metals.  Insulation must be complete, a bolt requires 
a sleeve as well as washers of an insulating material. 

(c) Joints and crevices between metals shall be sealed. 

(d) Where fastening is unavoidable, the fasteners shall be more noble (cathodic) than the base 
material.  Fasteners shall be coated where possible and/or adequately electrically insulated 
between fasteners and the base material. 

4.6 Handling of Clean Items 
After cleaning, surface shall not be contaminated in any way. Operators shall wear clean gloves and 
all surfaces shall be clean and free from oil, grease, grit, dirt and other contamination. 

4.7 Machined and Matching Surfaces 
Mating surfaces of joints shall be coated with primer (where specified) or first coat only.  The coating 
or lining shall be uniform in thickness and shall not interfere with the mechanical tolerances.  After 
assembly the outside surface of the joints shall be fully coated. 
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Proprietary pickling and passivation chemicals (as supplied by approved suppliers) shall only be used 
in accordance with the manufacturer's recommendations. Pickling formulations made up of 15 to 20% 
nitric acid (HNO3) and 1 to 2% hydrofluoric acid (HF) by volume with potable water are considered 
suitable. Care shall be taken not to exceed the maximum contact time recommended. 

After pickling and passivation, surfaces shall be very thoroughly washed with clean potable water to 
remove all traces of acid. Repeat the process, if necessary to remove all discolouration. Surfaces shall 
be allowed to dry, then polished where necessary, using polishing compounds recommended by the 
stainless steel manufacturer. 

8 Surface Preparation Methods 

The requirements as specified below shall be read in conjunction with the requirements of Clause 7 
Preparation of Surfaces to be Coated. Each preparation method specified below shall also conform to 
the relevant requirements of Clause 7 and its sub-clauses. Where in in conflict with Clause 7 and its 
sub-clauses the requirements hereunder shall take precedence. 

Unless otherwise specified in the Amendments of this Specifications and subject to the approval of the 
Engineer, the surfaces of all items to be coated and/or lined shall be prepared in accordance with one 
or more of the following methods. 

8.1 Mild Steel 
Components manufactured from mild steel shall be degreased and blast clean before the corrosion 
protection system is applied. Oil and grease contamination, when present, shall be removed to a water 
break free surface by degreasing (Refer to Clause 7.4.1) before blast cleaning (refer to Clause 7.4.2). 

Steel items less than 2 mm thick may distort when blast cleaned. Sheet steel items less than 2 mm in 
thickness shall be degreased, acid pickled and phosphated with an approved proprietary 7 or 9 stage 
process to produce a fine grain zinc phosphate surface complying with SANS 10064 Table 1 
Lightweight or by a proprietary process approved by the Engineer for the standard of cleaning 
specified. 

All surfaces of steel 2 mm or more in thickness shall be abrasive blast cleaned in accordance with 
SANS 10064 Section 5.3 and cleaned to achieve the requirements given in Table 4-1 for the standard 
of abrasive blast cleaning specified. 

8.2 Cast Iron and Cast Alloys 
Cast iron shall be abrasive blast cleaned until all sand particles, residual burnt-on sand and casting 
skin have been completely removed.  Cast iron surfaces shall be abrasive blast cleaned in accordance 
with SANS 10064 Section 5.3 to achieve the requirements given in Clause 7.2 for the standard of 
abrasive blast cleaning specified. 

Blowholes and omegas in cast surfaces shall be opened up where necessary and filled with a two 
component solvent free epoxy filler.  When the filler has set hard, the surface shall be abraded to be 
flush with the surrounding metal. 

8.3 Stainless and Corrosion-Resistant Steel 
Components manufactured from stainless or corrosion-resistant steel shall be supplied in the fully 
passivated condition. Sheared edges, welds or surfaces subjected to any form of heat treatment or 
contamination with iron or mild steel, shall be pickled and passivated in terms of Clause 7.5. 
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8.6.3 Fully Cured Non-Recoatable Materials 

Surfaces painted with fully cured non-recoatable paints that have exceeded their overcoating time 
shall be thoroughly abraded with abrasive paper grade 220 to a uniform matt finish, washed and dried 
before overcoating. The edges of any damage shall be smoothly feathered into the sound paint. 
Repairs to damaged areas shall extend 25 mm beyond the damage. 

8.6.4 Two Component Paints within their Overcoating Time 

Surfaces painted with two component paints where the paint is still within the overcoating time 
specified by the manufacturer shall be recoated without special surface preparation. Where the 
surface has become contaminated, it shall be cleaned. 

8.7 Plastic Surfaces Such as PVC and GRP 
Where the surface has been contaminated it shall be washed and dried to remove dust and deposits 
before overcoating. 

8.8 Concrete and Plaster Surfaces 
Concrete and plaster surfaces to be painted shall be clean, dry and free from laitance, dust or similar 
friable surface layers and from mould oil or similar contaminants that will interfere with the adhesion of 
the coating or lining. 

Mould oil shall be removed by the use of a water-based detergent followed by high pressure water 
washing. When all contaminants have been removed, the surface shall be allowed to dry either to a 
damp condition or to a completely dry condition, depending on the coating or lining to be applied. 

For immersion or other heavy duty applications, laitance shall be totally removed by water blast 
cleaning, with abrasive injection, or by mechanical scabbling of the surface, or by acid pickling, 
followed by very thorough washing with potable water. 

Off shutter concrete usually shows surface blowholes or omegas. Omegas shall be drilled or chipped 
open to the full hole diameter. Blowholes and opened omegas shall be filled with a suitable filler such 
as acrylic or solvent-free epoxy. The use of gypsum or cellulose-based fillers is not permitted for 
underwater or humid conditions. Shutter kicks and similar projections shall be removed by grinding to 
a smooth surface. 

For coatings or linings of low water permeability, such as solvent-borne epoxies, vinyls and chlorinated 
rubber, the moisture content of the concrete or plaster shall be not more than an indicated 5% when 
tested with an approved electrical conductivity meter, designed for use on concrete or plaster (such as 
the Delmhorst meter). The pins of the meter shall penetrate the concrete or plaster to a depth of not 
less than 5 mm. 

The first coat of the coating or lining system may require thinning with the manufacturer's 
recommended solvent to assist in penetration of the substrate. 

9 Application of Corrosion Protection System 

All coatings and/or linings, irrespective of the surface preparation method or corrosion protection 
system used, shall be applied in accordance with the relevant following requirements. 
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9.3 Duplex or Multi-Layer Systems 
Duplex or Multi-layer systems consist of more than one corrosion protection system applied 
consecutively e.g. a Hot-Dip Galvanizing and Polyurethane system 

The specifications for each of the corrosion protection systems shall be strictly followed. Special 
attention shall be given to adhesion between the systems. 

9.4 Finishing on Site 
Repairs, finish painting and cleaning on the site are regarded as inherent parts of the installation. On 
completion of erection, all pipework, control gear and indicating gear shall be thoroughly cleaned. 

After erection, paint work shall be washed down, using nylon brushes and detergent to remove all 
adhering contamination. It shall then be washed with clean water to remove all traces of detergent and 
allowed to dry. The finishing coat shall then be applied as specified in the Amendments to this 
Specification. 

All surfaces which cannot be painted after erection shall be painted as specified before erection. The 
painting system so applied shall be allowed to become fully hard dry (for at least two weeks for epoxy 
type paints) before erection. 

For coatings such as epoxies, having a limited overcoating interval as specified in the manufacturer's 
data sheets, the surface shall be washed and thoroughly abraded to a matt finish before application of 
the finishing coats in accordance with the manufacturer's instructions. 

9.5 Tolerances 

9.5.1 Individual Coats Film Thickness 

At least 90% of all thicknesses measured shall comply with the minimum thickness of the system 
specification.  Up to 10% of all readings may be below the specific minimum thickness, but no reading 
shall be less than 70% of the specified minimum thickness. 

9.5.2 Total Dry Film Thickness 

Not more than 10% of readings shall be less than the minimum specified and no reading shall be less 
than 90% of the specified minimum. For severely corrosive conditions no reading shall exceed the 
specified thickness by greater than 60% of the minimum. 

10 Corrosion Protection Systems 

The requirements as specified below shall be read in conjunction with the requirements of Clause 9: 
Application of Corrosion Protection Systems. Each system specified below shall also conform to the 
relevant requirements of Clause 9 and its sub-clauses. Where the requirements of this clause is in 
conflict with Clause 9 and its sub-clauses the requirements hereunder shall take precedence. 

10.1 Recommended Corrosion Protection System 
Unless otherwise specified in the Amendments to this Specification and subject to the approval by the 
Engineer, Plant, equipment and pipework in pump stations and water and wastewater treatment works 
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10.5.4.2 Coating Application 
Powder shall be applied in the shop by electrostatic spray or by fluidised bed as applicable. Items for 
powder coating shall after surface preparation, be pre heated to the required temperature, usually in 
the range 200 to 250 ºC, coated by electrostatic spray or by fluidised bed, then post cured if necessary 
to obtain complete fusion and cure. For surfaces to be immersed the applied coating shall be tested 
for defects by high voltage spark testing. No defects will be permitted. Thermoset materials such as 
FBE shall be fully cured. 

10.5.5 Repair of Damaged Coats 

No repairs of damaged coatings will be accepted. 

10.5.6 Testing 

Testing shall conform to the requirements of Clause 11 and SANS 1217.  

10.6 System 5: Two Pack Epoxy 
This corrosion protection system is suitable for large steel items subject to medium corrosive and 
severely corrosive environmental conditions such as valves, pipes, etc. 

10.6.1 Standards 

Reference is made to the latest issues of the following Standard Specifications: 

SANS 1217:  Internal and external organic coating protection for buried steel pipelines. 

ISO 2808:  Paints and varnishes - Determination of film thickness. 

BS 5493:  Protective coating of iron and steel structures against corrosion. 

10.6.2 Material 

The material used for two component (two pack) high build polyamide epoxies shall be based on 
epoxy-polyamide resins and shall comply with the requirements of SABS 1217. Epoxies shall be of the 
high build, modified aluminium epoxy mastic type, containing at least 90% solids. 

Solvent free epoxies in accordance with SANS 1217 Type 1B is preferred. Type 1A (solvent-borne 
chemically cured paint material) will only be approved by the Engineer for specific application 
conditions.  

The epoxies shall be non toxic and non tainting when it will be in contact with potable water.  

10.6.3 Surface Preparation 

Unless otherwise specified in the Amendments to this Specification the surface preparation shall 
confirm to the requirements Clause 7.2. 
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10.6.4 Application 

10.6.4.1 Dry Film Thicknesses 
Dry film thicknesses shall be at least 250 µm unless otherwise specified in the Amendments to this 
Specification. 

10.6.4.2 Mixing 
In the case of two-pack materials, each component containing pigments shall be thoroughly mixed.   

The two components shall then be mixed together in the proportions supplied by the manufacturer 
until the mixture is completely homogeneous.  For two pack materials, the use of part of the contents 
(split packs) is strictly forbidden. 

In the case of solvent based Epoxy materials, it is recommended that the mixed material be allowed to 
stand for an induction period, as recommended by the manufacturer, before use. 

During application, paint materials shall be agitated regularly to keep the solids in suspension.  

The preparation time, induction time and pot life of these materials shall be closely adhered to. 

10.6.4.3 Curing 
Adequate ventilation (and heating if required), shall be provided for the proper curing of the epoxy 
coating or lining in all circumstances with special reference remedial work, repairs and to field joints of 
pipelines. 

10.6.5 Repair of Damaged Coats 

Repair procedures shall be approved by the Engineer and in terms of Clause 4.12Error! Reference s
ource not found.. 

10.6.6 Testing 

Testing shall conform to the requirements of Clause 11 and SANS 1217. 

10.6.7 Pipe Field Joints for Epoxy Linings 

The internal corrosion protection System of welded field joints, for pipes with epoxy linings, shall be 
the same as that used for the adjacent pipes. 

The surface preparation of the field joint area shall be the same as for the repair of major defects as 
specified in Clause 4.12.  

10.7 System 6: Fusion Bonded Epoxy (Heavy Duty) 
This corrosion protection system is suitable for large steel items subject to medium corrosive and 
severly corrosive environmental conditions such as valves, pipes, etc. 
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10.16.5.2 Bond Test for Coated Pipes 
(u) Measure the temperature of the coating with a surface thermometer. 

(v) If the temperature of the coating is not between 10oC and 25oC, cool or warm the pipe in the 
test area to bring the temperature within this range. 

(w) Using a knife, heated if necessary, make two parallel cuts, through the coating down to the pipe 
surface.  The cuts shall be 100 mm long and 30 mm apart. 

(x) With a stiff flat blade, loosen the coating the full width between the two cuts and lift the wrap 
upward in a direction at right angles to the pipe surface. 

(y) The bond shall be considered satisfactory if the coating does not peel cleanly from the primer or 
the pipe surface but is removed with difficulty. 

(z) This bond test should be carried out at the start of each shift or change in production and 
thereafter at a frequency approved by the Engineer. 

10.16.6 Handling 

At all times the pipe, unwrapped as well as wrapped, shall be handled with the aid of slings, lifting 
yokes and protected hooks to the approval of the Engineer. 

At all times the coated pipe shall be handled and stacked in such a manner as to prevent damage to 
the coating. Particular care shall be taken immediately after coating to avoid damage while the enamel 
is above ambient temperature.  No stacking or loading shall be undertaken until the coating has 
cooled sufficiently to avoid marking. 

The coated pipe shall be stored at all times clear of the ground and in such a way that either water or 
mud cannot accumulate on the inside or outside of the pipe. Storage shall be effected by the use of 
wooden bearers, suitably covered, or mounds of gravel-free sand, covered with polyethylene sheets. 

The pipe shall only be stacked to a height such that no flattening of the wrapping occurs. 

The pipes shall be separated from each other with approved polyethylene covered pads. 

10.16.7 Repairs 

Although the polymer modified bitumen has excellent self-healing properties, damage caused by 
transportation or laying of the coated pipe may occur. This shall be quickly repaired using torch-on 
membrane. 

Damage shall be repaired by removing the existing coating to at least 10 mm beyond the area of 
damage. The repair area shall then be cleaned of all deleterious matter to 100 mm beyond the 
proposed repair area. Exposed metal shall be re-primed in accordance with this Section. The repair 
patch, which shall lap at least 50 mm onto sound coating, shall be applied by gently heating with a gas 
torch and applying it to the pipe in a manner, which prevents the entrapment of air bubbles. All air 
bubbles shall be removed using a wooden roller or by other means and the perimeter of the repair 
patch shall be neatly finished off. The patched area shall then be Holiday tested in accordance with 
the Specification. 

10.17 System PL1: Cement Mortar Lining 
This corrosion protection system covers the application of Cement Mortar as a steel pipe lining. The 
pipes will be used to convey potable water. 
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10.17.1 Standards 

Reference is made to the latest issues of the following Standards: 

AS 1281-2001: Cement mortar lining of steel pipes and fittings 

10.17.2 Material 

All materials for the cement mortar lining of pipes shall be in accordance with AS 1281-2001. 

10.17.3 Application 

10.17.3.1 Mixing of Mortar 
Components of the mix shall be accurately weighed. Each batch shall be identical. Mixing shall be 
carried out in a suitable mechanical mixer. Aggregate and cement shall be measured in correct 
proportions, then dry mixed in the mixer. When homogeneous, water shall be added from a measuring 
vessel to achieve the correct consistency but shall not exceed the amount stated previously. When 
correctly mixed, the material shall be used as soon as possible and not later than 1 hour after the first 
addition of water. Re tempering of the mix by further addition of water or other material shall not be 
permitted. 

From a random batch of each days production prepare three 150 mm test cubes, in accordance with 
SANS 5863.  After 28 days curing, the compressive strength shall not be less than 30 MPa. 

10.17.3.2 Placing of Cement Mortar 
Cement mortar shall be placed to the specified thickness by spin casting (preferred method) or by 
mechanical drag trowel. In either case, sufficient centrifugal force shall be used to ensure optimum 
bonding to the pipe wall and optimum compaction of the cement mortar, with minimum segregation of 
different sizes of aggregate. The finished lining shall be smooth and uniform. Hand application is not 
permitted except on specials or by prior agreement of the Engineer. 

10.17.3.3 Curing of Lining 
After completion of placing, spinning, trowelling an end finish, the lining shall not be disturbed until set. 
The pipe ends shall be closed with waterproof end covers or caps and the pipe shall be left 
undisturbed for at least 40 hours. After 48 hours the lining shall be sprayed with a fine mist of water 
and the covers and caps replaced or shall be steam cured by an approved method. The lining shall be 
kept wet for not less than 7 days. Pipes shall not be transported within 21 days from the date of 
applying the lining. 

During placing of the cement mortar and the whole of the curing period, the pipes shall be kept 
constantly in the shade or under cover. Pipes shall not be exposed to direct sunlight. 

Some of the pipes are likely to be stored on site for periods in excess of 3 months before being laid. 

10.17.4 Testing 

The Quality Control Plan and Procedure referred to in Clause 4.13 above will detail the means of 
demonstrating compliance with AS 1281-2001 and will be based on Appendix B of AS 1281-2001. 









SPE-JJ-0003 
 General Corrosion Protection 

 
2021/11/11, Revision 0 
© 2020 Zutari (Pty) Ltd 

57 of 68  
 

 

11 Compliance with Requirements 

11.1 Testing 
Tests, instruments, methods and criteria shall be as specified below or in the Amendments of this 
Specification. 

The requirements of Clauses 4.13 shall apply. 

11.1.1 Visual Inspection 

All surfaces shall be inspected visually and shall be free from tears, runs, sags, wrinkles, blisters, 
change in colour or gloss, orange peel, dirt, visible pinholes, dust or fluff occlusions or any other 
visible defects. 

11.1.2 Holiday Inspection 

100% of all coated surfaces shall be tested and there shall be no electrical insulation defects on any 
area inspected. 

For films exceeding 500 µm thickness, a high voltage, electrical insulation defects detector shall be 
used in accordance with SABS 1217. 

Except on system containing conductive pigment (Zn, Al), low-voltage wet sponge electrical insulation 
defects inspection shall be carried out in accordance with SANS 1217 for coatings and linings of 
thickness not exceeding 500 µm. 

For systems exceeding 500 µm thickness, the high voltage, sparking electrical insulation defects 
detector shall be used in accordance with SANS 1217. 

During the inspection procedure the Contractor shall ensure that sufficient moisture is present at all 
times on the surfaces to be tested. 

11.1.3 Dry Film Thickness 

The dry film thickness (DFT) shall also conform to the requirements of Clause 9.5 

 Measurements shall be taken in accordance with ISO 2808. 

 100% of all system thicknesses measured shall comply with the minimum requirements of this Specification. 

 Film thickness in excess of the prescribed maxima shall not necessarily constitute reason for rejection if the 
system is demonstrated to be sound in all respects. 

 The method used to measure film thickness, and the significance of the readings for each particular project, 
shall be agreed upon by all parties prior to commencement of the work. 

11.1.4 Degree of Cure of Fusion-Bonded Materials 

The degree of cure of corrosion protection material shall be assessed by solvent wiping in accordance 
with the method given in SABS 1217 (methyl ethyl ketone resistance test) 
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SANS 121 (ISO 
1461) 

Hot-dip galvanised coatings on fabricated iron and steel articles 

SANS 630 Decorative high gloss enamel paints 

SANS 681 Undercoats for paints 

SANS 719 Electric welded low carbon steel pipes for aqueous fluids (large bore) 

SANS 1091 National colour standard 

SANS 1117 Plastics wrappings for the protection of steel pipelines 

SANS 1130 Fibre reinforcing material for pipe wrapping 

SANS 1178 The production of lined and coated steel pipes using bitumen or coal tar enamel 

SANS 1200 L Standardized specification for civil engineering construction Section L: Medium-
pressure pipe lines 

SANS 1217 Internal and external organic coating protection for buried steel pipelines 

SANS 1274 Coatings applied by the powder-coating process 

SANS 1319 Zinc phosphate primer for steel 

SANS 1344 Medium duty solvent detergent 

SANS 1365 Solvent degreasers that contain chlorinated hydrocarbons 

SANS 1700 Fastners 

SANS 2063 Thermal spraying - Metallic and other inorganic coatings - Zinc, aluminium and their 
alloys 

SANS 5770 Preparation of steel substrates before the application of paints and related products 
- Test for the assessment of cleanliness of blast-cleaned steel surfaces - Freedom 
from certain soluble salts 

SANS 5772 Preparation of steel substrates before the application of paints and related products 
- Surface roughness characteristics of blast-cleaned steel surfaces - Profile of 
blast-cleaned surfaces determined by a micrometre profile gauge 

SANS 10044 Welding 

SANS 10064 The preparation of steel surfaces for coating 

SANS 10120-3 HC Code of practice for use with standardized specifications for civil engineering 
construction and contract documents Part 3: Guidance for design Section HC: 
Corrosion protection of structural steelwork 
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SANS 10129 Plastics tape wrapping of steel pipelines 

SANS ISO 14713 Protection against corrosion of iron and steel in structures - Zinc and aluminium 
coatings - Guidelines 
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DOSING/CONTROL PIPE WORK 

ITEMS COLOUR SANS 1091 CODE 

Poly-electrolyte Pinotage A08 

Alum/Ferric chloride Jacaranda F18 

Chlorine solution Primrose C67 

Chlorine gas Lemon C54 

Chlorine liquid Light orange B26 

Lime slurry Biscuit B64 

Lime hydrated Biscuit B64 

Lime saturated water Biscuit B64 

Air/compressed air White  

Steam Pastel grey G54 

NOTE:  Colours marked thus * are restricted for specified Plant only. 
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11 Inspections 

The Contractor shall make all arrangements and shall carry all costs for the Engineer to inspect the 
complete unit in the workshop prior to despatch to Site. 

The Contractor shall make arrangements for the Engineer to inspect the installation on Site prior to 
commissioning. 

12 Testing requirements 

The Contractor shall demonstrate the correct operation of the equipment to the Engineer prior to the 
Works being commissioned. 
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The opening and closing force for manually operated sluice gates shall be less than 240 Newtons (i.e. 
the sum of the tangential force on the wheel shall be less than 240 Newtons over the full opening and 
closing distances). 

5.2 Pressure 
Wall and aqueduct mounted sluice gates can be subject to substantially higher pressures than 
channel mounted sluice gates and sluice gates for dam structures can be subjected to significant 
pressure.  Sluice gates and all components shall be designed to withstand the maximum pressure 
which could be experienced during all specified operational conditions and shall seal acceptably when 
subject to this pressure. 

5.3 Leakage 
Permissible leakage rates apply to the full range of pressures. 

The acceptable leakage rate for off-seating sluice gates is 0,02 litres per second per metre of seating 
perimeter under normal operating conditions. 

The acceptable leakage rate for on-seating sluice gates is 0,01 litres per second per metre of seating 
perimeter under normal operating conditions. 

The acceptable leakage between the sluice gate frame and the concrete structure is zero. 

5.4 Frequent Operation 
Sluice gates which operate frequently shall be designed to perform correctly after at least five years of 
operation before requiring replacement parts.  This includes wearing surfaces. 

6 Operation and Control 

Manual operation shall be provided in addition to any powered actuation specified. 

Actuated sluice gates shall remain in position upon failure of the electrical supply unless automatic 
shut-down is specified. 

Each actuator shall be provided with an emergency stop station in an appropriate position. 

If the Contract includes a SCADA system, monitored parameters shall appear on the 
SCADA/HMI mimics. 

7 Design and Construction 

7.1 General 
The sluice gate shall incorporate the frame, gate, headstock and actuation device. 

The design shall allow removal of the gate and replacement of the seals without damage to the frame 
structure. 

The headstock support shall accommodate the gate opening and closing forces with no visible 
deflection. 
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13.1.2 Valves > DN 250 

If the valve is manufactured and assembled locally, the Contractor shall make all arrangements and 
carry all costs for the Engineer to witness the specified tests prior to the valve being despatched to 
Site. 

If the equipment is not manufactured and assembled locally, the Contractor shall make all 
arrangements and carry all costs for an Engineer approved, independent inspection authority to 
witness the testing in the workshop prior to dispatch.  The test shall include a full report on compliance 
of the equipment with this specification and this report shall be submitted to the Engineer prior to 
dispatch of the unit from the workshop. 

13.2 Report 
The Contractor shall submit reports for the specified tests to the Engineer prior to the equipment being 
delivered to Site. 

13.3 Site 
The Contractor shall successfully demonstrate the following to the Engineer prior to the 
commissioning of the Works: 

(a) equipment operation. 

(b) compliance with the specification. 

(c) achievement of the specified performance requirements. 
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1. INTRODUCTION (CLAUSE 1)  

No Amendments 

 

2. SCOPE (CLAUSE 2) 

This specification shall be applicable to all Metal Seated Wedge Gate Valves included in the civil works. 

3. NORMATIVE REFERENCES (CLAUSE 3) 

Delete reference to SPE-MM-0001 from the list. 

4. EQUIPMENT ELIGIBILITY (CLAUSE 4) 

No Amendments 

5. PERFORMANCE REQUIREMENTS (CLAUSE 5)  

No Amendments 

6. OPERATION AND CONTROL (CLAUSE 6)  

No Amendments 

7. CONSTRUCTION AND DESIGN (CLAUSE 7) 

No Amendments 

8. MATERIALS AND COATINGS  (CLAUSE 8) 

Delete the reference to ñSPE-MM-0001ò in the table.ò 

All the following at the end of this clause:  

ñMaterials shall comply with Subclause 9.4 of SPE-MM-7007 and its amendments. Castings shall comply 
with Clause 9 of SPE-MP-7023 and its amendments.ò 

9. FASTENERS (CLAUSE 9) 

Replace the contents of this clause with the following: ññFlange Fasteners shall comply with Clause 4.3.6 of 
specification SPE-MP-7001.ò 

10. INSTALLATION (CLAUSE 10) 

Delete this clause and replace with the following: 

ñThe valve shall be installed as shown on the drawings. The Works shall comply with the following:  

a) When erected and installed, the plant and equipment shall be of neat and workmanlike appearance, 
solidly and evenly supported, true to line, level, plumb and in proper working order.  

b) The Contractor shall provide all foundation bolts, supports, hangers, brackets, etc. required for the 
support and fixing of equipment. 

c) Corrosion protection requirements shall be carefully attended to and the requirements of SPE-JJ-
0003 must be noted. All mating faces must be coated before and sealed after assembly.  

d) A small amount of a nickel based, anti-seize compound shall be applied along the full length of 
fastener threads before the nut is applied. 

e) Crevices which are formed between two metal surfaces shall, prior to final fastening, be filled with a 
suitable packing, Denso tape or equivalent, or with a suitable mastic or sealant.ò  
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11. SAFETY (CLAUSE 11) 

No amendments 

12. INSPECTIONS (CLAUSE 12) 

No amendments 

13. TESTING REQUIREMENTS (CLAUSE 13) 

Witnessing of factory testing is not required. However, a test report shall be submitted to the Employerôs 
Agent before valve is dispatched from the factory or workshop. 

Add the following new Clause: 

14. DOCUMENTATION TO BE PROVIDED (NEW CLAUSE 14) 

The Contractor shall complete and submit the applicable technical datasheets and manufacturer drawings to 
the Employer's Agent for approval. A separate datasheet must be submitted for each combination of nominal 
diameter and pressure class to be used in the project. 
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If the equipment is manufactured and assembled outside South Africa, the Contractor shall make all 
arrangements and carry all costs for an Engineer approved inspection authority to inspect the 
equipment in the workshop prior to dispatch.  The inspection shall include a full report on compliance 
of the equipment with this specification and this report shall be submitted to the Engineer prior to 
dispatch of the unit from the workshop. 

13 Testing Requirements 

The valve shall be tested to be drop tight at a pressure equal to 1,1 times the nominal design pressure 
difference across the gate and the test certificate shall be submitted to the Engineer. 

The body and gate shall be tested to an internal pressure of 1,5 times the nominal design internal 
pressure and the test certificate shall be submitted to the Engineer. 

The correct operation of the valve shall be demonstrated to the Engineer prior to the commissioning of 
the Works. 

14 General 

The equipment shall have been successfully used in similar applications in South Africa. 
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ITEM MATERIAL COATING 

Flange fasteners Hot dip galvanised carbon 
steel. 

Chromate passivated. 

External metal 
components 

EN Grade 1.4401 (316). Pickle and passivated. 

8 Installation 

Installation work shall comply with SPE-MM-0001. 

9 Safety 

Guarding shall be provided if the movement of the lever arm could cause injury. 

10 Inspections 

The Contractor shall make arrangements for the Engineer to inspect the valve for compliance prior to 
payment being made. 

11 Testing Requirements 

11.1 All Valves 
Valves bodies shall be hydraulically tested in accordance with 8.1 of SANS 1551-1 to a test pressure 
of 1,5 times the PN rating. 

Valves shall be tested for seat leakage in accordance with 8.2 of SANS 1551-1 and the acceptable 
leakage shall be as per clause 4.3.4.  The test pressure shall be the PN rating unless otherwise 
specified by the Engineer.  Compliance with the testing procedures and requirements of similar 
equivalent international standards is also acceptable. 

A test certificate shall be submitted to the Engineer for each valve. 

The correct operation of the equipment and achievement of the specified performance requirements 
shall be demonstrated to the Engineer prior to commissioning of the Works. 

11.2 Valves DN 250 and Larger 
The Contractor shall arrange for the Engineer to witness the testing of valves of sizes DN 250 and 
larger. 

Travel and accommodation arrangements and costs for witnessing of testing shall be the responsibility 
of the Contractor. 
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1 Scope 

This Specification covers the design, manufacture and delivery to site of electrically welded low carbon 
steel specials of outside diameter up to 2 280 mm, for transporting water and sewage at ambient 
temperatures and under working pressures of up to 2,5 MPa.   

This Specification shall be read in conjunction with SANS 1200 L, when included in the Contract.  
Where conflict between this specification and SANS 1200 L occurs, the provisions of this specification 
shall apply.   

Interpretations and variations of this specification are set out in the Amendments to this Specification.
  

2 Normative References 

2.1 Supporting Specifications 
Where this Specification is required for a project, the following specifications shall, inter alia, form part 
of the Contract: 

(a) Amendments;   

(b) SANS 1200 Series of Standardized Specifications; 

(c) SANS 1200 L: Medium-pressure pipelines (see Clause 1 above) 

(d) Specification SPE-MP-7002 : Manufacture of Medium Steel Pipes 

(e) Specification SPE-JJ-0003 : General Corrosion Protection 

(f) Specification SPE-CC-7003 : Laying and Jointing of Medium Pressure Steel Pipes and Specials  

The latest issues of the specifications listed in Appendix A shall be deemed to apply to the design and 
manufacture of welded steel specials manufactured using approved welding techniques. 

3 Definitions and Abbreviations 

3.1 Definitions 
For the purposes of this Specification the definitions and abbreviations given in the applicable clauses 
of the specifications listed in 2.1 and the following definitions shall apply: 

Cut-and-shut bend A bend formed by cutting out one or more V-shaped sections equally 
disposed about a line at right angles to the axis of the pipe, preparing the 
cut-out edges for welding; bending the pipe to form the bend and welding 
the pipe shut along the prepared edges to complete the bend (see 
BS 2633, Fig 25) 

Fitting  a) A special or valve. 

b) Any process of jointing (except welding) straight pipes to one 
another and to specials and valves. 

Flexible pipe A pipe of which the diameter is reduced by more than 1% under an external 
radial force before the appearance of cracks. 
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"H" The cross-sectional shape of a weld at a skelp. 

Manual shielded 
electric arc process 
welding 

Electric arc welding done by hand using a filler electrode coated with a 
material that gasifies at the point of arc and excludes oxygen from the weld, 
thus improving the metallurgical quality of the completed weld. 

Mitre welds Welds which join two lengths of pipe at an angle point in such a manner 
that the axis of both lengths of pipe proceed in a straight line to the point of 
intersection. 

Nominal diameter 
(size) 

A numerical designation of diameter which is common to all components in 
the piping system other than components designated by OD or by thread 
size.  It is a convenient round number for reference purposes and is only 
loosely related to manufacturing dimensions. 

Nominal pressure A numerical designation which is a convenient round number for reference 
purposes. 

All equipment of the same DN designated by the same PN number shall 
have compatible mating dimensions. 

Pinhole A very small hole indicating a flaw in the weld. 

Pipe end bevel  A bevel cut made on the end of a pipe to afford a groove between abutting 
joints in order to receive weld metal. 

Pipework Includes all pipes, joints, specials, fittings and valves. 

Skelp The jointing edges of steel coils used in the manufacture of spiral welded 
pipe. 

Special  Any pipe other than a straight pipe. 

Note:  Under this definition shall be included all sizes of specials of shapes 
such as bends, tees, crosses, angle branches, reducers, tapers and flexible 
couplings with or without centre registers. 

Straight pipe A straight pipe of uniform bore and of standard or non-standard length. 

Welding icicles Congested droplets of metal which extend through the weld to the interior 
of the pipe, caused by excessive heat or improper welding technique. 

3.2 Abbreviations 
The following abbreviations (additional to those referred to in 3.1) shall have the meanings given: 

AISI  : American Iron and Steel Institute 

DN  : Nominal diameter (e.g. DN 200 = 200 mm nominal diameter) 

DS-AW  : Double submerged-arc welded 

FBE  : Flanged both ends 

FOE  : Flanged one end 

ID  : Internal diameter 

MS  : Mild Steel 

OD  : Outside diameter, which shall mean the internal diameter + 2x(lining thickness    

+ pipe wall thickness) 

p.e.  : Plain ended. 
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PN  : Nominal working pressure (eg. PN 10 = 1 000 kPa) 

Scab  : Unbonded piece of plate in tight contact with the plate 

SS  : Stainless Steel 

t  : Wall thickness of pipes 

TP  : Test pressure 

WP  : Weld preparation 

4 Requirements 

4.1 Materials 

4.1.1 General 

Specials and fittings shall be of the types shown on drawings or billed and, unless otherwise required 
in terms of the Amendments, they and their couplings shall be capable of withstanding the applicable 
test pressure.  All specials and fittings shall be supplied complete with couplings and jointing material. 

4.1.2 Types of steel 

Unless otherwise billed or shown on drawings, specials and fittings shall be manufactured from the 
following materials: 

4.1.2.1 Nominal Diameter equal to or less than 150 mm 
Medium or heavy class steel, complying with the applicable requirements of SANS 62. 

4.1.2.2 Mild Steel 

Steel grade Minimum Yield Stress (MPa) Chemical Composition and 
Physical Properties 

B 241 SANS 719, Table 1 

300WA 300 SANS 1431 

X42 289 API 5L Table 3.1 & 4.1 

X46 317 API 5L Table 3.1 & 4.1 

X52 358 API 5L Table 3.1 & 4.1 

X56 386 API 5L Table 3.1 & 4.1 

X60 413 API 5L Table 3.1 & 4.1 

X65 450 API 5L Table 3.1 & 4.1 

 

4.1.2.3 3CR12 Corrosion Resistant Steel 
3CR12 corrosion resistant steel plate shall have a No.1 finish and shall be supplied ex-factory ready 
pickled and passivated. 
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4.2.8 Provision of Cadwelding Pads 

Where specials are to be jointed by means of flexible couplings the manufacturer shall weld steel 
plates not less than 50 x 75 x 6 mm thick, 250 mm from each end of all pipes, during the pipe 
manufacturing process (i.e. before lining and coating) to provide adequate area for cadwelding 
bonding cables to the piping to make it electrically continuous and enable a cathodic protection system 
to be applied without damage to the coating. 

4.2.9 Shop Drawings 

The Contractor shall, before issuing of shop drawings for manufacture, provide detailed pipework 
layout drawings for approval in principle by the Engineer.  Such drawings shall contain general 
arrangements and assemblies for the pipes, pipe auxiliaries, pipe specials and valves and include 
materials schedules, standard parts, etc.  Drawings shall provide all the information necessary to 
demonstrate full compliance with the drawings and specifications and to facilitate subsequent 
submission of shop drawings free of fit-up error.  The Contractor shall be fully responsible for 
determining the actual dimensions of the specials.   

Pipe layout drawings shall incorporate all relevant prime and subsidiary dimensions (primarily, but not 
necessarily limited to, face-to-face dimensions). 

Drawings shall be prepared to acceptable industry standards, an example of which shall be submitted 
for approval before draughting commences.  Due account is to be taken in preparing drawings of the 
necessity, inter alia, to facilitate straight-forward subsequent fit-up on site, without undue site trimming 
and site preparation for butt welding, so minimizing also the necessity for extensive site repairs to, or 
extensions of, internal and external corrosion protection. 

Only after approval of final pipework layout drawings by the Engineer shall shop drawings for 
manufacture of pipes and specials commence.  For subsequent approval by the Engineer these shall 
be in such detail as is appropriate for manufacture.  No manufacturing of pipework shall be permitted 
without approval of the shop drawings by the Engineer. 

Approval by the Engineer of any drawing shall not relieve the Contractor of responsibility for correct 
manufacture and subsequent fit-up on site. 

4.3 Jointing 

4.3.1 Flexible Couplings 

Flexible couplings for plain-ended steel pipe and adaptor couplings shall be either of the slip-on type 
complying with Clause 15 of BS 534 or of the slip-on type without centre register conforming to the 
drawings, as scheduled.  Slip-on flange adaptors for steel pipes shall conform to the relevant 
drawings. 

A coupling shall be able to withstand without failure a hydrostatic test pressure of twice the working 
pressure specified for the pipe for which the coupling is required, and coupling flanges shall be 
capable of withstanding without damage all stresses caused by proper tightening of the bolts.  Rubber 
rings shall comply with the relevant requirements of SANS 974: Part I and shall have a hardness of 66 
to 75 IRHD. 

All grinding off of welds shall conform accurately with the profile of the rolled section and so that no 
flats occur on surfaces that are supposed to be curved.  The centre register (where present) shall be 
ground off on either side of the weld in such a manner that all sharp edges which would result in 
weakening of the protective coating are removed.  Flexible couplings shall be supplied complete with 
all necessary bolts, nuts and rubber jointing rings. 
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4.3.2 Flanges 

Flanges shall be designed and manufactured to BS EN 1092 Part 1 for steel flanges and Part 2 for 
cast iron flanges, unless otherwise specified on the Drawings.  Flanges not covered by BS EN 1092 
shall be manufactured according to the detailed dimensions and requirements shown on the 
Drawings. 

All flanges shall be suitable for Site welding (SW) to pipes and specials and shall conform to BS 2633, 
Section 7 with preparation of plate flanges as shown in Fig 41 ("slip-on") for pipes and specials up to 
DN 100 and Fig 39 or 40 ("bore and fillet") for pipes and specials DN 125 and larger. 

The drilling of steel and cast iron flanges shall be off-centre and shall conform to the requirements of 
SANS 1123, BS EN 1092: Section 3.1, or ISO 7005: Part 1 as applicable, appropriate to the class of 
pipe specified, except that in the case of flanges, where M27 and M33 bolts are specified in 
BS EN 1092: Section 3.1, M24 and M30 bolts respectively shall be used as specified in SANS 1123. 

Any pipe that has flanges which are incorrectly drilled will be rejected.  Reaming of bolt holes to 
oversize dimension in order to make a particular piece fit will not be permitted. 

All flanges shall be machined overall with gramophone finish in accordance with SANS 1123, or as 
specified below: 

Flange sizes up to and including DN 400 with a pressure rating up to and including  1600 kPa 
shall have flat joint faces, and where the pressure rating exceeds  1600 kPa, shall have a 
raised face sealing arrangement; 

Flange sizes exceeding DN 400 up to and including DN 1000 shall have a raised face sealing 
arrangement for all pressure ratings up to and including 2500 kPa. 

For flanges not covered by BS EN 1092, and for domes and conical ends, thicknesses shall be 
calculated and where applicable the flanges manufactured in accordance with Section 3 of BS 5500. 

4.3.3 Insulated Flanges 

Where called for, insulating flanges and materials shall be arranged as set out in Code of Practice No. 
SAECC/1 or SANS 15589-1.   

The design, manufacturing, supplying, installation and testing of the insulating flanges complete with 
spark gap arrestors shall be in accordance with drawing no. 1A-C6-066 and to the approval of the 
Engineer.  Insulating flanges shall be provided at locations as indicated on the Drawings.   

All insulating gaskets, irrespective of pressure rating, shall be full-face gaskets to prevent foreign 
material from collecting and creating a bridge, thus shorting out the isolation. 

4.3.4 Loose Flanges 

Loose flanges for welding onto steel pipes on Site shall be manufactured from at least the same steel 
as specified for the pipes and shall be in accordance with SANS 1123 where applicable (see also 
4.3.2), or alternatively in accordance with BS EN 1092. 

Loose flanges shall be suitable for field welding to pipes and specials and shall conform to 4.3.2 in 
respect of attachment. 

4.3.5 Gasketing 

Each flanged pipe and fitting of less than DN 400 and rated for PN 16 or less shall be supplied 
complete with one insertion piece (gasket) of the appropriate diameter and made of a material that is 
suitable for the maximum test pressure, and one set of bolts, nuts and washers.   
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Unless otherwise specified in the Amendments, asbestos gaskets in accordance with BS 1832 
Grade B, and having a minimum thickness of 1,5 mm, shall be supplied for working pressures not 
exceeding PN 16. 

Where working pressures exceed PN 16, and for DN 400 and over, rubber "O" rings dimensioned in 
accordance with BS EN 1092 Section 3.1, Fig. 4 for Types G and H flanges, shall be supplied to suit 
appropriately machined flanges. 

Where flanges have not been machined in accordance with the above, spiral wound gaskets, style CG 
to BS 3381 shall be used.  The external ring shall be made of carbon steel and electro plated.  The 
metal windings shall consist of Grade 316 L stainless steel with asbestos filler. 

Where flanges with flat faces as specified in 4.3.2, paragraph 1, are jointed, the gaskets shall be of the 
type manufactured by HPE and as specified below: 

The gasket shall consist of a seal ring made from ultra high molecular weight polyethylene (UHMWPE) 
(section 10 mm x 5 mm minimum) which fits snugly inside a 3 mm thick x 30 mm wide (minimum) flat 
steel outer ring.  The reuse of UHMWPE seal rings is inadmissible. 

The outer ring shall consist either of: 

A mild steel ring, hot-dip galvanized in accordance with SANS 121 to a minimum mean coating 
thickness of 65 µm.  The finish shall be of even thickness to ensure that the ring bears evenly 
throughout between the two flanges. 

or 

A 3CR12 steel ring where specified in the Amendments. 

4.3.6 Bolts, Nuts and Washers 

Bolts and nuts shall comply with the relevant requirements of SANS 1700 or, where high strength 
friction grip bolts are specified in the Amendments or considered necessary by the Contractor, the 
bolts shall comply with the requirements of BS 3139, and their use and design shall be as specified in 
BS 3294: Part 1 and BS 4604. 

Locking devices for nuts shall be provided wherever there is a possibility of the nuts becoming loose 
during service.  Bolts shall be of sufficient length for at least two screw-threads to protrude from the 
nut when assemblies are fully tightened.  Two washers complying with SANS 1700 shall be supplied 
with each bolt. 

All bolts, nuts and washers shall be of a material with equal or better corrosion properties than the 
pipe materials being joined.  All anchor bolts and nuts shall be Grade 316 stainless steel or as 
approved. 

4.3.7 Screwed Joints 

The threads for screwed joints shall comply with the relevant requirements of SANS 1109.  Male ends 
shall have taper threads and female ends shall have parallel threads. 

4.3.8 Plain Ended Specials 

Each plain ended or spigot ended special, as shown on the drawings, shall be supplied with one 
sleeve coupling (or such other type of coupling as is shown on the drawings) to suit the particular pipe 
with which the special mates.  The coupling shall fit the larger end of the barrel in the case of a 
reducer. 
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4.4 Plant 
All specials and fittings shall be manufactured in an approved works which has the necessary tools, 
plant and equipment to manufacture pipework consistently in accordance with the specifications. 

Manufacturing at only one works will be permitted.  No site fabrication of specials, other than kinks of 
10 degrees or less on buried pipelines, will be permitted.   

4.5 Fabrication 

4.5.1 Qualified Welders 

Only qualified welders, certified as having passed the qualification tests as specified in Clauses 6.1 to 
6.7 inclusive of API Standard 1104 or alternatively, SANS 10044: Part IV, shall be used to do all 
welding required.  Copies of the certificates shall be made available to the Engineer. 

4.5.2 Welding 

Welding and inspection of welds shall be in accordance with Clauses 7 to 11.4 inclusive of API 
Standard 1104 or alternatively, SANS 10044: Part III.  Where radiographic inspection is specified in 
the Amendments, the procedure followed shall be in accordance with Clause 11.1 of API 
Standard 1104.  Only qualified radiographers as specified in API Standard 1104 shall be employed to 
do the radiography.  

All butt welds and branch fillet welds on specials shall where practicable have an internal weld.  The 
weld bead of this internal weld shall not protrude above the prolongation of the original inside surface 
of the special by more than 1 mm. 

Internal reinforcement in the form of backing rings at weld seams shall not be permitted. 

4.5.3 Preparation of Special Ends for: 

4.5.3.1 Mechanical Couplings 
Ends for use with mechanical couplings shall be square cut or bevelled plain ends, cut square to the 
pipe axis, with all edge burrs, weld splatter and scratches removed.  The outside of the pipe shall be 
free of indentations, projections or roll marks for a distance of 250 mm from each end to permit proper 
make-up of the coupling.  Longitudinal or spiral welds on the outside of the plain end shall be ground 
to plate or sheet surface for a minimum distance of 250 mm.  

4.5.3.2 Fillet Welds 
Ends for use with fillet welded sleeve joints shall be prepared as specified in 4.5.3.1. 

4.5.3.3 Butt Welds 
Specials which require joints to be butt welded on site shall be supplied with ends bevelled in 
accordance with the requirements of SANS 719, Clause 5.1.5.  Square cut ends will require approval. 

For specials to be jointed by butt welding, the internal weld bead shall be ground flush with the internal 
surface of the pipe or special for a length of 200 mm from the ends to be jointed. 
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4.5.3.4 Bevelling 
All bevelling, where required, shall be delayed until after all non-destructive testing has been 
completed. 

4.5.3.5 Flanges 
Ends to be fitted with flanges shall have the longitudinal or spiral welds ground to plate or sheet 
surface for a distance from the ends sufficient to accommodate the flange.   

4.5.4 Rectification of Defects 

If a special fails to pass any of the tests specified, it will be rejected but the Engineer may permit 
repairs or alterations to be made to enable the special to pass the test.   

Repairs of welded joints will be permitted during the process of manufacture.  Where repairs are 
required the defective weld metal shall be cut out, and the parent metal prepared by grinding, and re-
welded, to the satisfaction of the Engineer.   

The repair procedure and performance on repairs shall be in accordance with Section 10 of API 
Specification 5L where not in conflict with SANS 719.  Only qualified welders shall be employed.  Each 
repair weld shall be marked with the welder's identifying stamp.   

When the repair has been made, it shall be radiographically tested (X-rayed) over the full length of the 
repair. 

On discovery of defective welds the Engineer may, at his discretion, call for additional radiographic 
examination until it is shown that the necessary standard is being maintained.   

Should a weld repair be required on a special subsequent to hydraulic testing, the repaired special 
shall be retested in accordance with Clause 5.3.2 Hydraulic testing of this specification. 

4.6 Coatings and Linings 
Coatings and linings of specials shall be undertaken in accordance with the requirements of 
Specification SPE-JJ-0003. 

4.7 Marking 
Upon fabrication, each special shall be hard stamped with a unique reference number to ensure 
traceability.  The stamp is to be 100mm from the pipe end and next to a weld.  On completion of the 
contract or at reasonable intervals during the contract, the following pipe information shall be supplied 
to the Engineer in Microsoft Excel ® format: 

(a) Pipe reference number 

(b) Contract number 

(c) Date of manufacture 

(d) Outside diameter 

(e) Wall thickness/pressure rating 

(f) Grade of steel 

(g) Coating type and nominal thickness 

(h) Lining type and nominal thickness 
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The testing machines shall be of a design which will allow a steady application of the test pressure 
and shall be equipped with an accurate pressure gauge.  Provision shall be made for expelling all air 
from any special under test during filling and before application of the pressure. 

Test calibration certificates from an independent laboratory, verifying the accuracy of all measuring 
and testing instruments requiring calibration, shall be provided by the Contractor.  Recalibration shall 
be carried out as necessitated by circumstances but at intervals not exceeding 3 months. 

5.2 Quality Assurance 
All steel specials shall be fabricated and tested in accordance with an approved quality control plan 
and procedure.  The quality assurance of all specials rated over PN 16 shall be in accordance with 
ISO 9002 and the manufacturer shall be in possession of a current ISO 9002 certificate. 

Manufacture shall not commence until such time as the quality control plan and procedure has been 
approved by the Engineer. 

The quality control plan and procedure shall address, as a minimum, the following tests/inspections: 

(a) Material certification 

(b) Non Destructive Evaluation (NDE) testing 

(c) Verification of tolerances 

(d) Workmanship 

(e) Surface preparation (e.g. cleanliness and blast profile for coatings and linings) 

(f) Material identification 

(g) Personnel certification (including welders and NDE) 

(h) Welding procedures and certification 

(i) Weld preparation 

(j) Compliance with drawings 

(k) Hydrostatic testing 

5.3 Inspections 

5.3.1 Visual Inspections 

All finished pipework shall be visually inspected and shall be free of injurious defects as defined in API 
5L Section 10.7.  

5.3.2 Hydraulic Testing  

When all aspects of fabrication have been completed, but before being cleaned, lined or coated, each 
and every special is to be tested to a hydrostatic pressure test of P, 

Where P = the lesser of: 2 x 0.85 x Y x t/D or 7 MPa 

 Y = Minimum Specified Yield Stress (MPa) 

 t = Nominal Wall Thickness of pipe (mm) 

 D = Nominal Diameter of Pipe (mm) 
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Annexures 
 
Appendix A.  Applicable Standards 
 
Reference is made to the latest issues of the following standards: 

API Specification 5L American Iron and Steel Institute - Specification for LINEPIPE 

API Standard 1104 American Iron and Steel Institute - Standard for welding pipelines and related 
facilities 

ASME   Boiler and Pressure vessels Code, Section V, Article 7 

AWWA M 11  Steel pipe - A guide for design and installation (3rd edition) 

BS 534   Steel pipes and specials for water and sewage 

BS 639 Covered electrodes for the manual metal-arc welding of carbon and carbon-
manganese steels 

BS 1387  Steel tubes and tubulars suitable for screwing to BS 21 pipe threads 

BS 1640  Steel butt-welding pipe fittings for the petroleum industry: Part 1 : Wrought 
   carbon and ferritic alloy steel fittings 

BS 1832  Compressed asbestos fibre jointing 

BS 2633  Class 1 arc welding of ferritic steel pipe work for carrying fluids 

BS 3139  High strength friction grip bolts for structural engineering 

BS 3294  The use of high strength friction grip bolts in structural steelwork : Part 1 : 
   General grade bolts 

BS 3381  Metallic spiral wound gaskets for use with flanges to BS 1560 : Part 1 and 2 

BS 4360  Weldable structural steels 

BS 4604  The use of high strength friction grip bolts in structural steelwork (metric  
   series) 

BS EN 1092  Flanges and their joints.  Circular flanges for pipes, valves, fittings and  
   accessories.  Steel flanges 

BS EN 10222  Steel forgings for pressure purposes 

PD 5500  Unfired fusion welded pressure vessels 

ISO 7005  Metallic Flanges: Part 1 : Steel flanges 

ISO 9000  Quality management 

ISO 9002  Quality systems. Model for quality assurance in production, installation and 
   servicing 

SANS 62  Steel pipes Part 1 Pipes suitable for threading and of nominal size not  
   exceeding 150 mm Part 2 Screwed pieces and pipe fittings of nominal size 
   not exceeding 150 mm. 

SANS 121  Hot dip galvanized coatings on fabricated iron and steel articles -  
   Specification and test methods 

SANS 719  Electric welded low carbon steel pipes for aqueous fluids (ordinary duties) 

SANS 974  Rubber joint rings (non-cellular) 

   Part I : Joint rings for use in gas, water, sewer, and drainage systems 
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SANS 1109 Pipe threads where pressure-tight joints are made on the threads Part 1  
Dimensions, tolerances and designation Part 2 Verification by means of limit 
gauges 

SANS 1123  Pipe flanges 

SANS 1431  Weldable structural steels 

SANS 1476  Fabricated flanged steel pipework 

SANS 1700  Fasteners 

SANS 10044  Welding 

SANS 10121  Cathodic protection of buried and submersed structures 

SANS 1200 L  Medium-pressure steel pipelines 

SAECC/1  Code of Practice 
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"H" The cross-sectional shape of a weld at a skelp. 

Manual shielded 
electric arc process 
welding 

Electric arc welding done by hand using a filler electrode coated with a 
material that gasifies at the point of arc and excludes oxygen from the weld, 
thus improving the metallurgical quality of the completed weld. 

Nominal diameter 
(size) 

A numerical designation of diameter which is common to all components in 
the piping system other than components designated by OD or by thread 
size.  It is a convenient round number for reference purposes and is only 
loosely related to manufacturing dimensions. 

Nominal pressure A numerical designation which is a convenient round number for reference 
purposes. 

All equipment of the same DN designated by the same PN number shall 
have compatible mating dimensions. 

Pinhole A very small hole indicating a flaw in the weld. 

Pipe end bevel  A bevel cut made on the end of a pipe to afford a groove between abutting 
joints in order to receive weld metal. 

Pipework Includes all pipes, joints, specials, fittings and valves. 

Skelp The jointing edges of steel coils used in the manufacture of spiral welded 
pipe. 

Special  Any pipe other than a straight pipe. 

Note:  Under this definition shall be included all sizes of specials of shapes 
such as bends, tees, crosses, angle branches, reducers, tapers and flexible 
couplings with or without centre registers. 

Straight pipe A straight pipe of uniform bore and of standard or non-standard length. 

Welding icicles Congested droplets of metal which extend through the weld to the interior 
of the pipe, caused by excessive heat or improper welding technique. 

3.2 Abbreviations 
The following abbreviations (additional to those referred to in 3.1) shall have the meanings given: 

AISI   : American Iron and Steel Institute 

DN   : Nominal diameter (e.g. DN 200 = 200 mm nominal diameter) 

DS-AW  : Double submerged-arc welded 

E-RW   : Electric-resistance welded 

FBE   : Flanged both ends 

FOE   : Flanged one end 

ID   : Internal diameter 

MSEAP  : Manual Submerged Electric Arc Process  

MS   : Mild Steel 

OD   : Outside diameter, which shall mean the internal diameter plus 2 x (lining  

    thickness + pipe wall thickness) 

p.e.   : Plain ended. 
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PN   : Nominal working pressure (eg. PN 10 = 1 000 kPa) 

SA-AW  : Semi-automatic arc welded 

SAW   : Submerged arc weld 

Scab   : Unbonded piece of plate in tight contact with the plate 

SS   : Stainless Steel 

t   : Wall thickness of pipes 

TP   : Test pressure 

WP   : Weld preparation 

4 Requirements 

4.1 Materials 

4.1.1 General 

Steel pipe shall be manufactured in accordance with SANS 719:2011 Edition 3.2, except as added or 
amended hereunder.  Where the amendments hereunder are in conflict with SANS 719, the 
amendments shall take precedence. 

4.1.2 Chemical Composition (SANS 719, Clause 4.2) 

Delete Clause 4.2 and replace with: 

Unless otherwise billed or shown on drawings, pipes shall be manufactured from the following 
materials: 

Nominal diameter equal to or less than 150 mm: 

Medium or heavy class steel, complying with the applicable requirements of SANS 62. 

 

Nominal diameter larger than 150 mm: 

Table 1a 

Steel grade Minimum Yield Stress (MPa) Chemical Composition and 
Physical Properties 

B 241 SANS 719, Table 1 

300WA 300 SANS 1431 

X42 289 API 5L Table 3.1 & 4.1 

X46 317 API 5L Table 3.1 & 4.1 

X52 358 API 5L Table 3.1 & 4.1 

X56 386 API 5L Table 3.1 & 4.1 

X60 413 API 5L Table 3.1 & 4.1 

X65 450 API 5L Table 3.1 & 4.1 
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Annexures 
 
Appendix A.  Applicable Standards 
 

Reference is made to the latest issues of the following standards: 

 

API Specification 5L American Iron and Steel Institute - Specification for LINEPIPE 

API Standard 1104 American Iron and Steel Institute - Standard for welding pipelines and 
  related facilities 

ASME Boiler and Pressure vessels Code, Section V, Article 7 

AWWA M 11 Steel pipe - A guide for design and installation (3rd edition) 

BS 534 Steel pipes and specials for water and sewage 

BS 639 Covered electrodes for the manual metal-arc welding of carbon and 
 carbon-manganese steels 

BS 1387 Steel tubes and tubulars suitable for screwing to BS 21 pipe threads 

BS 1640 Steel butt-welding pipe fittings for the petroleum industry: Part 1 : 
Wrought  carbon and ferritic alloy steel fittings 

BS 1832 Compressed asbestos fibre jointing 

BS 2633 Class 1 arc welding of ferritic steel pipe work for carrying fluids 

BS 3139 High strength friction grip bolts for structural engineering 

BS 3294 The use of high strength friction grip bolts in structural steelwork : Part 
1 :  General grade bolts 

BS 3381 Metallic spiral wound gaskets for use with flanges to BS 1560 : Part 1 
and 2 

BS 4360 Weldable structural steels 

BS 4604 The use of high strength friction grip bolts in structural steelwork 
(metric  series) 

BS EN 1092 Flanges and their joints.  Circular flanges for pipes, valves, fittings and 
 accessories.  Steel flanges 

BS EN 10222 Steel forgings for pressure purposes 

PD 5500 Unfired fusion welded pressure vessels 

ISO 7005 Metallic Flanges: Part 1 : Steel flanges 

ISO 9000 Quality management 

ISO 9002 Quality systems. Model for quality assurance in production, installation 
and  servicing 

SANS 62 Steel pipes Part 1 Pipes suitable for threading and of nominal size not 
 exceeding 150 mm Part 2 Screwed pieces and pipe fittings of nominal 
size  not exceeding 150 mm. 

SANS 121 Hot dip galvanized coatings on fabricated iron and steel articles - 
 Specification and test methods 

SANS 719 Electric welded low carbon steel pipes for aqueous fluids (ordinary 
duties) 
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SANS 974 Rubber joint rings (non-cellular) 

 Part I : Joint rings for use in gas, water, sewer, and drainage systems 

SANS 1109 Pipe threads where pressure-tight joints are made on the threads Part 
1  
Dimensions, tolerances and designation Part 2 Verification by means 
of limit gauges 

SANS 1123 Pipe flanges 

SANS 1431 Weldable structural steels 

SANS 1476 Fabricated flanged steel pipework 

SANS1700 Fasteners 

SANS 10044 Welding 

SANS 10121 Cathodic protection of buried and submersed structures 

SANS 1200 L Medium-pressure steel pipelines 

SAECC/1 Code of Practice 
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6 Construction and Design 

6.1 General 
The pressure rating of the coupling shall be not less than the rating for as its pipework. 

Where the type of coupling is not indicated on the drawing, pipe couplings may be of the mechanical 
type (VJ coupling or flange adaptor), of the stainless steel bellows type or of the rubber bellows type 
but, in each case, the type chosen shall be suitable for the duty. 

Restraints shall only be provided where required.  Restraints shall incorporate three tie bars or more. 

6.2 Mechanical Couplings 
Mechanical couplings shall be of the rubber ring compression type (i.e. VJ-type flange adaptors or VJ 
type couplings) and shall be provided in pairs in order to accommodate axial misalignment and/or 
settlement.  All fasteners, including studs welded to flanges, shall be of stainless steel and provided 
with a solids lubricant to prevent galling.  Metal castings shall be of ductile iron or of stainless steel. 

Couplings for stainless steel and 3CR12 pipework shall be fully of EN Grade 1.4401 (316) stainless 
steel construction (except for the seal). 

Carbon steel and cast iron components shall be protected against corrosion by Rilsan coating. 

6.3 Rubber Bellows Couplings 
Suitably rated rubber bellows type couplings with metal backing flanges are acceptable for pipe 
diameters of DN 300 and below. 

The bellows shall be provided with two backing flanges drilled to match their mating flanges.  Bellows 
for low carbon steel pipework shall be provided with hot dip galvanised flanges (i.e. not zinc plated).  
Bellows for 3CR12 or stainless steel pipework shall be provided with matching flange material. 

Rubber bellows couplings are not acceptable for bolting directly to the inlet of centrifugal pumps and 
mechanical couplings shall be used for this application. 

6.4 Stainless Steel Bellows Couplings 
Where stainless steel bellows type couplings are required, the flanges and the flange fasteners shall 
also be of stainless steel. 

7 Fabrication 

Fabrication and welding shall comply with SPE-MM-0001. 

8 Fasteners 

Fasteners shall comply with SPE-MM-0001. 
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9 Castings 

Castings shall comply with SPE-MM-0001. 

10 Corrosion Protection 

Corrosion Protection shall comply with SPE-JJ0003. 

Stainless steel shall be correctly pickled and passivated.  All stainless steel surfaces shall be 
completely clear of ferrous stain upon commissioning. 

11 Installation 

Installation work shall comply with SPE-MM-0001. 

Pipework shall be aligned correctly and the pipe coupling shall not be used to accommodate visible 
misalignment in any direction. 

12 Inspections 

The Contractor shall make arrangements for the Engineer to inspect the couplings for compliance 
prior to payment being made. 

13 Testing Requirements 

The correct operation of the couplings and achievement of the specified performance requirements 
shall be demonstrated to the Engineer prior to the commissioning of the Works. 
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1 Introduction 

SPE-MP-7024 specifies the requirements for anchors for pipework to be provided by the Contractor. 

2 Scope of Works 

See project specification. 

3 Normative References 

Where this specification is required for a project, the following documents shall, inter alia, form part of 
the Contract Document: 

(a) Amendments, Additions and Detailed Requirements (SPE-MP-7024). 

(b) SPE-MM-0001: General Mechanical Requirements. 

(c) SPE-JJ-0003: General Corrosion Protection. 

Equipment, materials and operational methods shall comply with the latest edition of relevant national 
and/or international standards. 

4 Performance Requirements 

Pipe anchors shall resist the forces from pressure and from inertial flow changes.  The pipe anchors 
shall restrain and anchor the pipework, valves and other heavy fittings and shall withstand loads and 
thrust forces and prevent them from being transferred to pump flanges and other equipment which 
might be damaged or have shortened lifespans. 

Pipework shall accommodate settlement, expansion and contraction. 

Pipework shall be structurally capable of withstanding the vibration to which it is subjected without 
fatigue fracture.  Vibration shall be restricted to the source and shall not be transferred via pipework. 

Pipe supports shall not restrict dismantling of equipment. 

5 Design & Construction 

5.1 General 
In order to achieve the specified performance requirements, the Contractor shall analyse the forces at 
isolation valves, check valves, bends, reducers and any other cause which are present during normal 
operation, during dormant conditions, during testing, during start up and during shut down of each 
pump individually and during operation of the pump station as a whole.  The steel pipe anchors shall 
be designed to transfer all such forces to the concrete structure. 

Pipe anchors shall be provided so that pipework does not place any external loading on items of 
rotating mechanical equipment such as pumps, compressors, etc. 

Provision shall be made for settlement as well as for expansion and contraction due to variations in 
temperature or pressure. 
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Pipe anchors shall be designed and located so that when an item of mechanical equipment, such as a 
pump or blower, is removed, the associated pipework and equipment is still adequately anchored. 

Pipe anchors shall be provided at or close to all heavy items such as valves of size DN 200 and larger. 

Pipe anchors which only anchor the weight of horizontal pipework may be of the sliding type and shall 
be vertically adjustable. 

Pipework anchors, other than cast-in puddle pipes, shall be of carbon steel or of stainless steel. 

Pipe anchors which resist thrust forces shall incorporate doubler plates welded on the pipe and shall 
be as short as feasible.  The doubler plates shall be of the same or greater thickness than the pipe 
wall thickness and shall be contoured to match the pipe.  Other reinforcing designs will also be 
acceptable. 

Low carbon steel pipe anchors shall be fabricated from heavy duty hot rolled steel sections.  The 
complete assembly shall be hot-dip galvanised after all fabrication is completed.  Welds shall be 
�F�R�Q�W�L�Q�X�R�X�V���³�D�O�O���U�R�X�Q�G�´�����L���H�����Q�R���F�U�H�Y�L�F�H�V�� 

Stainless steel pipe anchors shall be fabricated of plate with a minimum thickness of 4,5 mm or shall 
�E�H���I�X�O�O�\���W�U�L�D�Q�J�X�O�D�W�H�G�����E�R�[�H�G���R�U���F�O�R�V�H�G���V�H�F�W�L�R�Q�V�������:�H�O�G�V���V�K�D�O�O���E�H���F�R�Q�W�L�Q�X�R�X�V���³�D�O�O���U�R�X�Q�G�´�����L���H�����Q�R���F�U�H�Y�L�F�H�V��  

Where appropriate, 3 mm thick neoprene strips shall be placed between pipes and pipe anchors or 
clamps to protect the paintwork and to limit corrosion. 

Where roller or sliding anchors are used to accommodate movement, suitable wear blocks shall be 
fixed to the pipe to prevent damage to the pipe structure from sliding and corrosion. 

5.2 Pipe Anchors for Steel Pipework 
The maximum allowable spacing between pipe anchors for steel (including stainless steel) pipe of 
diameter, d [mm], shall be calculated as follows: 

Spacing (mm) = 1 500 + 6d. 

This applies to pipe only.  Valves and other heavy items shall be anchored separately. 

5.3 Pipe Anchors for Plastic Pipework 
The maximum allowable spacing between pipe anchors for plastic pipe of diameter, d [mm], shall be 
calculated as follows: 

Spacing (mm) = (1 500 + 6d) / 2. 

This applies to pipe only.  Valves and other heavy items shall be anchored separately. 

5.4 Fastening 
At least four anchor fasteners shall be provided for the foot of each pipe anchor. 

Cantilevered pipe anchors are not preferred.  Their spacing between anchor fasteners on the foot shall 
be not less than one quarter of the cantilevered length.  Gussets between the column and the foot are 
normally required and these shall be positioned so as to minimise the distance between the gusset 
and the anchor fastener.  The requirements in this paragraph do not apply to cantilevered pipe 
anchors which only provide vertical support. 

Pipe anchors shall be aligned using nuts above the foot and stainless steel shims below the foot.  
Anchor fasteners shall be tensioned when their nuts are tightened; i.e. it is not acceptable to use a nut 
below the baseframe to position it; and the holding down force shall be loaded into the concrete 
structure. 
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Concrete surfaces under foot plates shall be scabbled before the pipe anchor is placed and shall be 
blown clean using compressed air immediately before grouting.  A space of at least 20 mm shall be 
left and this space shall be filled using non-shrink grout once alignment has been completed.  Grouting 
shall be done in accordance with the manu�I�D�F�W�X�U�H�U�¶�V���L�Q�V�W�U�X�F�W�L�R�Q�V�������$�O�W�H�U�Q�D�W�L�Y�H���G�H�V�L�J�Q�V���D�Q�G���L�Q�V�W�D�O�O�D�W�L�R�Q�V��
may be submitted by the Contractor. 

5.5 Concrete Anchors 
Concrete pipe anchors shall be designed for purpose. 

6 Fabrication 

Fabrication and welding shall comply with SPE-MM-0001. 

Pipe anchors will be inspected by the Engineer after fabrication is complete. 

7 Fasteners 

Anchor fasteners shall be of EN Grade 1.4401 (316) stainless steel. 

Nuts for anchor fasteners shall be provided with both a spring washer and a flat or fender washer. 

Fasteners shall comply with SPE-MM-0001. 

8 Corrosion Protection 

Corrosion Protection shall comply with SPE-JJ-0003. 

Stainless steel shall be correctly pickled and passivated.  All stainless steel surfaces shall be 
completely clear of ferrous stain upon commissioning. 

Carbon steel shall be hot dip galvanised after all fabrication has been completed. 

9 Installation 

Installation work shall comply with SPE-MM-0001. 

10 Inspections 

The Contractor shall make arrangements for the Engineer to inspect the pipe anchors for compliance 
prior to payment being made. 

11 Documents to be Provided 

Proposed designs of pipe anchors, preferably indicated on the General Arrangement design drawings, 
shall be submitted to the Engineer for review prior to manufacture. 

The calculations for pipe anchors designed to withstand the thrust from reducers, bends and check 
valves shall be included. 
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1. INTRODUCTION (CLAUSE 1)  

No Amendments 

 

2. SCOPE (CLAUSE 2) 

Add the following: 

�³This Specification covers the supply and delivery of pipe supports required in the civil works for this Contract, 
as well as pipe supports required in the mechanical works where this specification is specifically referenced���́ 

3. NORMATIVE REFERENCES (CLAUSE 3) 

Delete reference to SPE-MM-0001 from the list. 

 

4. PERFORMANCE REQUIREMENTS (CLAUSE 4) 

No amendments 

 

5. EQUIPMENT CONSTRUCTION AND DESIGN (CLAUSE 5) 

5.1 GENERAL (SUBCLAUSE 5.1) 

In the first sentence, �U�H�S�O�D�F�H���W�K�H���Z�R�U�G�V���³�S�X�P�S���V�W�D�W�L�R�Q as a whole� �́��Z�L�W�K���³�V�\�V�W�H�P� �́��� 

Add to the end of the clause: 

�³�3�L�S�H���D�Q�F�K�R�U�V���V�K�D�O�O���E�H��manufactured from the same material is the pipe/pipe special that it supports unless 
otherwise approved by the Employers Agent.  

Materials shall comply with Subclause 9.4 of SPE-MM-7007 and its amendments.�  ́

 

6. FABRICATION  (CLAUSE 6) 

Replace the clause contents with the following: 

�³�)�D�E�U�L�F�D�W�L�R�Q���D�Q�G���Z�H�O�G�L�Q�J���V�K�D�O�O���F�R�P�S�O�\���Z�L�W�K���&�O�D�X�V�H�������R�I���6�3�(-MM-�����������D�Q�G���L�W�V���D�P�H�Q�G�P�H�Q�W�V���´ 

7. FASTENERS (CLAUSE 7) 

Replace the last sentence of this clause with the following: 

�³Fasteners shall comply with Clause 4.3.6 of specification SPE-MP-7001.�  ́

 

8. CORROSION PROTECTION (CLAUSE 8)  

No amendments 

 

9. INSTALLATION (CLAUSE 9) 

Replace the clause contents with the following: 

�³�7�K�H���:�R�U�N�V���V�K�D�O�O���F�R�P�S�O�\���Z�L�W�K���W�K�H���I�R�O�O�R�Z�L�Q�J�� 
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a) When erected and installed, the plant and equipment shall be of neat and workmanlike appearance, 
solidly and evenly supported, true to line, level, plumb and in proper working order.  

b) The Contractor shall provide all foundation bolts, supports, hangers, brackets, etc. required for the 
support and fixing of equipment. 

c) The Contractor is responsible for grouting work associated with the equipment and pipework to be 
provided in terms of the Contract. 

d) Corrosion protection requirements shall be carefully attended to and the requirements of SPE-JJ-
0003 must be noted. All mating faces must be coated before and sealed after assembly.  

e) A small amount of a nickel based, anti-seize compound shall be applied along the full length of 
fastener threads before the nut is applied. 

f) Crevices which are formed between two metal surfaces shall, prior to final fastening, be filled with a 
�V�X�L�W�D�E�O�H���S�D�F�N�L�Q�J�����'�H�Q�V�R���W�D�S�H���R�U���H�T�X�L�Y�D�O�H�Q�W�����R�U���Z�L�W�K���D���V�X�L�W�D�E�O�H���P�D�V�W�L�F���R�U���V�H�D�O�D�Q�W���´ 

 

10. INSPECTIONS (CLAUSE 10) 

No amendments 

 

11. DOCUMENTS TO BE PROVIDED (CLAUSE 11) 

No amendments 
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1 Scope 

1.1 Application 
This document specifies the standard requirements for the design, installation, testing and 
commissioning of electrical installations operating on voltages up to 1 000 Volts AC / 1 500 Volts DC. 

The primary intention of this specification is to ensure the provision of an electrical installation, which 
has been designed and constructed to ensure safe, reliable, operation and to facilitate safe inspection, 
testing and maintenance. 

Note however that this specification only covers such installations (or sections of installations) that are 
covered by SANS 10142-1. Note also that certain provisions of this specification are inappropriate for 
direct application to installations where additional measures (such as earthing, intrinsic safe 
equipment, etc.) are required by SANS 10142-1 and SANS 10108 (i.e. medical and hazardous 
locations). For these types of installations, thorough reference must be made to the relevant statutory 
documentation. 

1.2 Electrical System Characteristics 
The design of the installation shall comply with SANS 10142-1. 

The design of the installation shall consider the following supply characteristics: 

(a) Voltage, frequency and number of phases  

(b) Maximum prospective short circuit current (phase to phase and phase to neutral)  

(c) Type of system, e.g. TN-S, TN-C-S  

(d) Maximum earth loop impedance of the earth fault path external to the installation  

(e) Type and rating of the cut-out or switch device  

(f) Load capability of the supply source, particularly the effects on the supply voltage of the starting 
of new equipment and any fault contributions from new equipment  

The installation protective devices shall be correctly co-ordinated within the installation and with 
respect to existing installations. Discrimination studies shall be performed to validate the co-ordination 
of the installation.  

All equipment which requires operation or attendance by a person, or requires cleaning or 
maintenance in service, shall be constructed and installed to allow adequate and safe means of 
access and working space for such activities. Similarly, the positioning of equipment shall not impede 
access to, or working space at, non-electrical equipment and services for operation and maintenance 
activities.  

The installation shall be suitable for access and use by electrically unskilled persons.  

Where additions or alterations to an existing installation are to be performed, the rating and condition 
of existing equipment, including that associated with the supply, shall be verified to confirm its 
suitability to carry any additional load. The earthing and equipotential bonding arrangements shall also 
be verified. No addition or alteration shall have an adverse effect on the existing installation. 
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2 Standards 

2.1 Associated Documentation 
This Specification identifies the Employer’s standard modifications and requirements which shall be 
applied to the statutory and recognised standards. The detailed specification of the project or site-
specific requirements will be found in the Particular Specification and its accompanying Technical 
Data Sheets, which shall be read in conjunction with this Specification. 

Any items not specifically detailed in this Specification, which are necessary to provide a safe and fully 
operational working system, shall be deemed to be included. 

The Contractor shall operate an auditable quality assurance procedure covering the design, 
construction, inspection and testing of the Installation. 

2.2 Regulations, Specifications and Standards 
The design, construction, inspection and testing of the installation shall comply with all relevant 
Statutory Regulations and Directives including: 

(a) Occupational Health and Safety Act (Act 85 of 1993) 

(b) Construction Regulations 2003 issued in terms of Section 43 of the Act 

(c) Local Fire Regulations; and 

(d) Regulations and by-laws of the Local Supply Authority 

and the latest editions (current at the time of Tender) of all relevant South African National Standards, 
as well as International Standards, including but not limited to:  

Table 1: Reference Standards  

Standard Number  Description  

SANS 32 Internal and/or external protective coatings for steel tubes - Specification for 
hot dip galvanized coatings applied in automatic plants 

SANS 97 Electric cables – Impregnated paper insulated metal-sheathed cables for 
rated voltages 3,3/3,3kV to19/22kV (excluding pressure assisted cables) 

SANS 121 Hot dip galvanized coatings on fabricated iron and steel articles - 
Specifications and test methods 

SANS 156 Moulded-case circuit-breakers 

SANS 164 Two-pole and earthing-pin plugs and socket outlets 

SANS 475 Luminaires for interior lighting, streetlighting and floodlighting - Performance 
requirements 

SANS 767 Earth leakage protection unit 

SANS 950  Unplasticized polyvinyl chloride rigid conduit and fittings for use in electrical 
installations 

SANS 1063 Earth rods, couplers and connections 

SANS 1085 Wall outlet boxes for the enclosure of electrical accessories 

SANS 1088 Luminaire entries and spigots 

SANS 1091 National colour standards of Paint 

SANS 1195 Busbars 

SANS 1213 Mechanical cable glands 

SANS 1239 Plugs, socket-outlets and couplers for industrial purposes 
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Standard Number  Description  

SANS 1266 Ballasts for discharge lamps (excluding tubular fluorescent lamps) 

SANS 1411 Materials of insulated electric cables and flexible cords 

SANS 1431 Weldable structural steels 

SANS 1507 Electric cables with extruded solid dielectric insulation for fixed installations 
(300/500 V to 1 900/3 300 V) 

SANS 1700 Fasteners 

SANS 1777 Photoelectric control units for lighting 

SANS 1783 Sawn softwood timber 

SANS 1973 Low-voltage switchgear and controlgear Assemblies 

SANS 2001 Construction Works 

SANS 10155 Accuracy in buildings 

SANS 10199 The design and installation of earth electrodes 

SANS 10225 The design and construction of lighting masts 

SANS 10177 Fire testing of materials, components and elements used in buildings Part 2: 
Fire resistance test for building elements 

SANS 10142-1 Wiring of Premises Part 1: Low Voltage Installations 

SANS 10400 The application of the National Building Regulations 

SANS 60269 Low-voltage fuses 

SANS 60309 Plugs, socket-outlets and couplers for industrial purposes  

SANS 60529 Degrees of protection provided by enclosures (IP Code) 

SANS 60614-2 Conduits for electrical installations - Particular specification for conduits 

SANS 60669 Switches for household and similar fixed-electrical installations  

SANS 60947 Low-voltage switchgear and controlgear 

SANS 61000 Electromagnetic compatibility (EMC) 

SANS 61010 Safety requirements for electrical equipment for measurement, control, and 
laboratory use 

SANS 61048 Auxiliaries for lamps - Capacitors for use in tubular fluorescent and other 
discharge lamp circuits - General and safety requirements 

SANS 61238 Compression and mechanical connectors for power cables for rated voltages 
up to 30 kV(Um = 36 kV) 

SANS 61643 Low-voltage surge protective devices  

Other Standards  Description  

ARP 035 Guidelines for the installation and maintenance of street lighting 

BS 88 Specification of supplementary requirements for fuses of compact 
dimensions for use in 240 / 415 V industrial and commercial electric 
installations 

IEC 157 Low voltage switchgear and control gear 

IEC 408 Low voltage air-break switches, air-break disconnectors, air-break switch 
disconnectors and fuse combination units 

IEC 12373 Aluminium and aluminium alloys. Anodizing. Method for specifying decorative 
and protective anodic oxidation coatings on aluminium 

IEC 50086 Conduit systems for cable management 

IEC 60898 Specification for circuit-breakers for overcurrent protection for household and 
similar installations 
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Standards are often tailored to the conditions of their country or origin (in terms of permissible 
voltages, expected ambient temperatures, etc.). Therefore, and unless normatively referenced to the 
contrary in a Standard of higher precedence, the decreasing order of precedence of Standards shall 
be: 

(a) South African National Standards (SANS, VC, etc.)  

(b) South African Sectoral Standards and Specifications (NERSA, CKS, ARP, NRS, PIESA, etc.) 

(c) ISO Standards 

(d) IEC Standards 

(e) Harmonized British Standards (BS EN) 

(f) Other Harmonized European National (EN) Standards (CEN, CENELEC, ETSI) 

(g) Non-Harmonized British Standards (BS) 

(h) Other international standards 

Where Standards of the same order are not in agreement with each other, the Standard with the most 
rigorous requirements shall apply. 

The installation shall also comply with: 

(a) This Specification, including all Technical Data Sheets; and  

(b) Any documentation issued by, or on behalf of, the Employer in respect of the Installation. 

3 Components and Equipment 

3.1 General 
All equipment and components shall be suitable for their operating environment, particularly with 
respect to the following: 

(a) The degree of ingress protection against dust and moisture (IP rating) 

(b) The corrosion resistance of the materials of construction; and  

(c) Mechanical properties (especially impact strength) 

3.2 Power Outlets 

3.2.1 Commercial Socket Outlets 

All socket outlets with switches shall fully comply with SANS 164 and SANS 60669-1. 

Units for flush mounting shall be suitable for a 100 x 100 x 50 mm deep flush wall box. Surface 
mounted patterns shall be housed in heavy pressed steel boxes. Shutters shall be included on the live 
and neutral socket holes. 

All socket outlets with switches shall be continuously rated at 16A and shall be suitable for operation 
on a 250V, 50 Hz, AC system.  

Cover plates shall have bevelled edges which overlap the box. 

Socket outlets and their cover plates must adhere to the following colour and earth pin convention:  

(a) White, with round earth pin, where outlets are protected by an earth leakage sensing device; 
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(b) Red, with shaved earth pin, where outlets are not protected by earth leakage sensing device 
(which outlets shall be referred to as "dedicated"). 

3.2.2 Industrial Socket Outlets  

(a) Plugs, couplers and socket outlets shall conform to the requirements of SANS 1239.  

(a) Where pilot connections are required, they shall disconnect before the main phase connectors 
disconnect. 

(b) 3-Phase Socket Outlets 

(i) 400V socket outlets shall be five poled (three phases, one neutral and one earth), 
incorporating isolation mechanically interlocked with the plug. 

(ii) The equipment enclosures shall be at least IP 55 to SANS 60529. 

(iii) All welding plugs and socket outlets shall be 5 poled (3-phase, plus neutral, plus earth). 

(c) Single Phase Outlets 

(i) 16 A, 250 V socket outlets shall be two pole and earth, incorporating isolation mechanically 
interlocked with the plug.  

3.2.3 Local Isolators (Switch-disconnectors) 

Local isolators shall be selected from the following: 

(a) Isolator in accordance with SANS 60947-3, complete with additional late-make, early-break 
auxiliary contacts as required  

(b) Plug and socket assembly to SANS 60309-1 and SANS 60309-2, incorporating isolation 
mechanically interlocked with the plug; or  

(c) Plug and socket assembly to SANS 60309-1 incorporating a de-contactor arrangement or 
additional late-make early-break auxiliary contacts. 

4 Installation of Components and Equipment 

4.1 General 
Final positions of equipment shall be agreed with the Engineer on site, prior to installation.  

All equipment shall be securely mounted using propriety (i.e. suited to and manufactured for such use) 
fixtures and fittings.  

The method of equipment installation shall not adversely affect the function or structural integrity of the 
structure to which the equipment is attached.  

Equipment terminals and covers shall be readily and safely accessible after installation.  

The method of equipment installation shall not adversely affect the IP rating of the equipment.  

No horizontal chasing shall be allowed into brick or concrete work.  

It is the Contractor’s responsibility to work closely together with the relevant parties responsible for the 
civil construction work to establish coordination in the installation program of components and 
conduits, as well as to establish a neat installation showing no indication of ‘last minute changes’. 
Modification to existing structures shall be approved by the Engineer. 
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4.1.1 Framework and Brackets 

Site-fabricated framework and brackets shall not be used.  

Framework and brackets shall be positioned so as not to adversely affect the removal and 
replacement of equipment.  

Where it is necessary to modify on site any pre-fabricated galvanised mild steel framework, the cut 
edges shall be dressed and treated immediately with an approved cold-galvanising paint to prevent 
corrosion.  

4.1.2 Fasteners 

Fasteners securing equipment to framework and brackets shall be independent of those securing 
framework and brackets to walls and floors.  

No electroplated fasteners will be allowed. Only hot dipped galvanised or stainless steel fasteners will 
be allowed. 

4.1.3 Positioning of Equipment  

Equipment shall be positioned with due regard to the aesthetics of the installation. 

Equipment (e.g. outlets, switches, distribution boards, etc.) shall be installed plumb. If an imaginary 
line is drawn from the vertical side of any such component, the deviation of such imaginary line from 
the vertical shall not exceed ± 5 mm for every 1 m increase in height, with a maximum deviation from 
the vertical of ± 10 mm. 

The permissible deviation from the mounting heights indicated for equipment covered by this 
document shall be ± 10 mm, with a maximum of ± 5 mm deviation from the horizontal between 
adjacent outlets, isolators, luminaires, assemblies and / or switches. 

Where a group comprises a number of items at different mounting heights, with not more than one 
item at any one height, then all items shall be sited on a common vertical centre line.  

Where a group comprises a number of items mounted at the same height, then all items shall be sited 
on a common horizontal centre line.  

Where a group comprises a number of different sized items they shall be arranged with the largest 
item at one end of the group and a progressive reduction in size of the remaining items.  

Where a group comprises a number of items at different mounting heights with more than one item at 
any height, then a common vertical centre line shall be established and the items arranged on, or 
symmetrically about, this centre line.  

Where a group comprises a number of items at the same mounting height with more than one item at 
the same position, then a common horizontal centre line shall be established and the items arranged 
on, or symmetrically about, this centre line. 

4.1.4 Mounting height of Components 

Mounting heights shall be as follows unless otherwise specified: 

 

 

 

 



SPE-EE-0013 
 Wiring and Outlets 

 
2015/06/25, Revision 0 
© 2020 Zutari (Pty) Ltd 

8 of 19  
 

 

Table 2: Mounting height of components  

Distribution boards  Top frame 2000 mm above finished floor level, except where the board 
may be accessible to infants, where then the bottom frame shall be 1200 
mm above finished floor level 

Switches  All security controls and light switches shall be horizontally aligned with 
door handles and other fixtures and fittings (other than socket outlets) 
between 900 mm and 1,2 m above the finished floor level 

Socket outlets  See b) 
Telephone outlets  Underside 500 mm above finished floor level 

 
All distribution boards, switches and socket outlets shall be of the flush mounted type. 

4.2 Installation of Socket Outlets 

4.2.1 General 

The Contractor should only start installation of power outlets in the conduit outlets after plasterers and 
painters have completed their work in the vicinity of the outlet. 

Socket outlets shall be installed at the following heights above finished floor level, measured to the 
underside of the outlet: 

(a) 500 mm above finished floor level for general applications 

(b) 500 mm above fixed ground level where they are to be installed outside buildings  

(c) 1200 mm above finished floor level in kitchens 

(d) 300 mm above counter tops 

4.2.2 Connections to geysers 

Each geyser shall be connected to a separate circuit with a separate earth conductor. 

The conduit from the distribution board shall terminate in a 100 x 100 x 50 mm outlet box within 1 
metre of the geyser. A suitably rated double pole isolator shall be installed in the outlet box. A flexible 
length of conduit shall be installed between the isolator and the geyser. 

4.2.3 Connections to heaters, fans, air conditioners and hand blowers 

A suitably rated double pole isolator shall be supplied and installed within 1 metre of heaters, fans and 
air conditioners. Where the equipment is out of reach the isolator, which must then be of the type 
capable of being locked in the open position, shall be installed 1,5 m above floor level, and a sign 
indicating location of the isolator shall be fixed onto or next to the equipment that it switches. Flexible 
cords may be used for the final connection to the equipment, provided the cables are correctly current 
rated. 

Where control units (for HVAC, BMS, etc.) are to be installed, the units shall be installed 1,5 m above 
the finished floor level. 
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4.3 Installation of Telecommunication Services and 
Accessories 

4.3.1 Telephone distribution boards 

Telephone distribution boards are to be installed with their bottom frames 1 200 mm above finished 
floor level. 

All conduits and sleeves to telephone outlets or telephone sub-distribution boards in the buildings or 
elsewhere on the site, as well as the main incoming sleeves, shall terminate at the main telephone 
distribution board, as shown on the relevant drawing. 

4.3.2 Separation of services 

Wireways provided for telecommunication or other related services shall under no circumstances be 
used for any other purpose. 

Power cables, conductors and accessories shall be installed at a minimum distance of 300 mm away 
from the routes reserved for telecommunication cables. 

Conduits and other channels shall be installed in such a way as to avoid telecommunication cables 
from crossing power cables. 

4.4 Telecommunication outlets 
Telephone and / or data outlets in walls shall comprise of 100 x 100 x 50 mm deep wall boxes which 
shall be flush mounted in the wall, in the position shown on the relevant drawing, with the underside 
fixed 500 mm above the finished floor level. The wall box shall be fitted with a white coloured blank 
cover plate. 

All outlet boxes shall align neatly with adjacent socket outlet wall boxes. 

Outlets in floors fitted with floor ducting shall be of the same type as the floor outlets for power socket 
outlets, and shall be provided in the same outlet box. 

Outlets in power skirting shall be provided at the positions indicated on the relevant drawing, and the 
Contractor need only provide a separate short length power skirting cover at these positions. The 
cover for the fixing of outlet shall not exceed 250 mm in length, and shall be secured in such a manner 
that adjacent cover plate sections can be removed without disturbing the telephone outlet. 

5 Wireways 

5.1 Conduit 

5.1.1 Plain-end metallic conduit and accessories 

Plain-end conduit shall be manufactured from mild steel having a minimum wall thickness of 0,9 mm 
and shall comply with SANS 60614. 

Galvanised conduits shall be hot-dipped on both the internal and external surfaces, in accordance with 
SANS 121.  
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Epoxy powder-coated metal conduit may not be used in installations where bending of conduit will be 
required (unless prior approval of use has been granted by the Engineer). 

Bending and setting of plain-end conduit shall be undertaken using the correct bending apparatus as 
recommended by the manufacturer of the conduit. After the bending of galvanized conduit, cold 
galvanizing paint shall be applied. 

5.1.2 PVC conduit and accessories 

PVC conduit shall comply with SANS 950 and shall bear the SABS mark. 

PVC conduit shall be constructed from rigid PVC. PVC conduit shall be white in colour and shall be 
non-flammable. The minimum softening temperature shall be 75 �qC. 

All PVC conduit accessories shall be fully in accordance with SANS 950 and shall bear the SABS 
mark. 

5.1.3 Flexible conduit 

Flexible steel conduit and adaptors shall comply with IEC 50086 where applicable. 

Flexible steel conduit shall be of a galvanised steel construction. It does not need to be waterproof, but 
shall be vermin proof and suitable for protection of cables against mechanical damage. 

In moist or damp areas, flexible steel conduit shall be of the plastic sheathed galvanised steel type. 

Flexible polypropylene tubing shall only be fastened to PVC conduit installations. 

5.1.4 Conduit Accessories 

5.1.4.1 Earth clamps  

Earth clamps shall comprise of copper strips having a minimum thickness of 1 mm and shall not be 
less than 12 mm wide. Earth clamps shall be provided complete with a 25 mm x 4 mm brass bolt, 
washer and nut and shall be constructed such that the clip can be firmly attached to the conduit 
without the need for any additional packing. 

5.1.4.2 Flush mounted wall boxes  

Flush mounted PVC wall boxes shall be manufactured from rigid PVC and shall be white in colour. All 
PVC wall boxes shall comply with SANS 950. 

Flush mounted steel wall boxes shall be manufactured from heavy gauge sheet steel and shall be 
galvanised. All steel wall boxes shall comply with SANS 1085. 

The boxes shall be provided with the necessary mounting lugs to suite the units for which the box is 
intended and be provided with 20 mm knock-outs. 

Facilities shall be provided for the fixing of earth terminals to the box. 

5.1.4.3 Round group -type circu lar boxes   

Steel round boxes shall be manufactured in accordance with SANS 1065 and shall be of the long 
spout pattern, constructed from either store enamelled jet black or galvanised steel, or from malleable 
cast iron.  
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PVC round boxes shall be manufactured in accordance with SANS 950 and of the same dimensions, 
but having web-reinforced spouts.  

The two cover fixing holes of both steel and PVC boxes shall be diagonally opposite each other, and 
shall be drilled and tapped at 50 mm centres. Internal dimensions shall be approximately 60 mm in 
diameter by 60 mm deep for use in concrete work. Shallower boxes shall be used in open roof spaces. 

The cover screw pillars shall be provided with tapped brass inserts and provision shall be made for a 
brass earthing terminal adjacent to one or both of the pillars. 

PVC round box covers shall be of PVC and shall be secured by means of brass screws at 50 mm 
centres. 

5.1.4.4 Draw wires  

Draw wires for unused conduits shall either be galvanised steel wire or nylon, but shall have a 
minimum diameter of 2 mm. 

5.1.5 Conduit Installation 

5.1.5.1 General  

The conduit installation shall comply with par. 6.5 of SANS 10142-1. 

Where the conduit installation is surface mounted, space-bar saddles must be used in order to provide 
an air gap between the conduit and mounting surface.  

The conduit system shall be mechanically continuous, secure and rewireable. 

All unused, screwed entries shall be fitted with a blanking plug. Female PVC bushes shall be fitted to 
all free ends. 

Conduits shall not be used to support the weight of fittings etc., except where specifically designed to 
do so. Conduit boxes supporting luminaires or accessory boxes shall be fixed to the fabric of the 
building independently of the conduit. 

Sufficient conduit and drawing boxes shall be provided to facilitate cable installation and removal. In 
general, no more than 2 bends or off-sets or one coupling shall be permitted without a conduit box. 

Steel conduit shall not be relied upon for earth continuity 

All PVC conduits shall be installed in accordance with Appendix C, SANS 950.  

Draw boxes should be as far as possible be placed out of sight and shall be indicated on the "as built" 
drawings. 

The edge of flush mounted outlet boxes shall not be deeper than 10 mm from the final surface. Where 
necessary, spacer springs shall be used under screws. 

Oversize cover plates shall be provided on all flush mounted round conduit boxes, where required. 
Surface mounted boxes shall be provided with standard size cover plates. 

5.1.5.2 Flexible conduit  

In installations where the equipment has to be moved frequently to enable adjustment during normal 
operation, for the connection of motors or any other vibrating equipment, for the connection of 
thermostats and sensors on equipment, for stove connection and where otherwise required, flexible 
conduit shall be used for the final connection to the equipment. 



SPE-EE-0013 
 Wiring and Outlets 

 
2015/06/25, Revision 0 
© 2020 Zutari (Pty) Ltd 

12 of 19  
 

 

Flexible conduit shall be connected to the remainder of the installation by means of a draw box. The 
flexible conduit may be connected directly to the end of a conduit if an existing draw box is available 
within 2 m of the junction and if the flexible conduit can easily be rewired. 

Flexible conduit shall consist of metal reinforced plastic conduit or PVC covered metal conduit with an 
internal diameter of at least 15 mm, unless approved to the contrary. In false ceiling voids, flexible 
conduit of galvanised steel construction may be used. Connectors for coupling to the flexible conduit 
shall be of the gland or screw-in type, manufactured from either brass or mild steel plated with zinc or 
cadmium. 

5.1.5.3 Installation in concrete  

In order not to delay building operations, the electrical Contractor shall ensure that all conduits and 
accessories which are to be cast in concrete are placed in position in good time. The Contractor or his 
representative shall be in attendance when the concrete is cast. 

Draw boxes, expansion joints and round ceiling boxes shall be installed where required and shall be 
neatly finished to match the finished slab and wall surfaces. Ceiling draw boxes shall be of the deep 
recessed type. In columns where flush mounted draw boxes are installed, the conduits shall be offset 
from the surface of the column immediately after leaving the draw box. 

Sharp bends and elbows for conduits of 32 mm diameter will not be allowed in concrete slabs. 

Draw boxes and/or inspection boxes shall, where possible, be grouped together under a common 
approved cover plate. The cover plate shall be secured by means of brass screws. 

All conduits shall be installed as close as possible to the neutral axis of concrete beams, slabs and 
columns. The conduits shall be rigidly secured to the reinforcing to prevent movement towards the 
surface of the concrete. 

All conduits, draw boxes, etc., shall be securely fixed to the shuttering to prevent displacement when 
concrete is cast. Draw boxes and outlet boxes shall preferably be secured by means of a bolt and nut 
installed from the back of the box through the shuttering. Fixing lugs may also be used to screw the 
boxes to the shuttering where off-shutter finishes are required. Where fibre glass shuttering is used by 
the builder, the equipment shall be fixed to the steel only and no holes shall be drilled or made in 
shuttering. All draw boxes and outlet boxes shall be plugged with wet paper before they are secured to 
the shuttering. 

As far as possible, conduits shall not be installed across expansion joints. Where this is unavoidable a 
conduit expansion joint shall be provided. The expansion joint shall consist of two draw boxes with an 
interlinking flexible conduit connection. The draw box shall be installed adjacent to the expansion joint 
of the structure and a conduit sleeve, one size larger than that specified for the circuit, shall be 
provided on the side of the draw box nearest to the joint. The one end of the sleeve shall terminate at 
the edge of the joint and the other shall be secured to the draw box. The circuit conduit passing 
through the sleeve shall be terminated 40 mm inside the draw box, and, in the case of metallic 
conduit, the conduit end shall be fitted with a brass bush. The gap between the sleeve and the conduit 
at the joint shall be sealed with TiC-TaC (Titanium Carbide / Tantalum Carbide) or equal sealing 
compound, to prevent the ingress of wet cement. The other end of the circuit conduit shall be secured 
to the draw box by means of a standard bushed adaptor for other PVC types. The cover plates shall 
be installed before the ceiling is painted. Where a number of conduits are installed in parallel they 
shall cross the expansion joint of the structure via a single draw box. A number of draw boxes 
adjacent to each other will not be allowed. 

The installation of conduits in floor screed shall be kept to a minimum. Where conduits are installed in 
screed, the top of the conduit shall be at least 20 mm below the surface of the screed. Where the 
screed is laid directly on the ground, galvanised conduits shall be used. A minimum distance of twice 
the outside diameter of the conduit shall be left free between adjoining conduits. Conduits shall be 
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secured to the concrete slab at intervals not exceeding 2,0 m. The Contractor shall ensure that 
conduits are not visible above the screed where the conduits leave the screed. 

All draw boxes, conduits, etc., which are installed in concrete shall be cleaned with compressed air 
and provided with draw wires two days after removal of the shuttering. Errors that occurred during the 
installation of the conduits, or any lost draw boxes or blocked conduits shall be reported to the 
Engineer immediately. 

Where it is necessary to cut or drill holes in the concrete structure, prior permission shall be obtained 
from the Engineer in writing. 

5.1.5.4 Installation in brickwork  

Recessed conduits and accessories installed in brickwork shall be built-in. In order not to delay 
building operations the Contractor shall ensure that all conduits and accessories which are to be built-
in are placed in position in good time. 

Any conduit draw boxes, outlet boxes, etc., which have been damaged, lost or omitted, shall 
immediately be reported to the Engineer. 

5.1.5.5 Surface and roof space installations  

All conduits shall be installed horizontally or vertically as determined by the route. The electrical 
Contractor shall take all measures to ensure a neat installation. 

Conduits shall be firmly secured by means of saddles and screws and in accordance with SANS 
10142, par. 5.4.2(b). Conduits shall be secured within 150 mm before and after each 90�q bend. 

Only approved plugging materials, such as fibre plugs or plastic plugs, etc., and round head screws 
shall be used when fixing saddles, switches, plugs etc., to walls. Wood plugs are not acceptable, nor 
should plugs be installed in joints in brick walls. 

5.1.5.6 Chasing and builder's work  

Except where the project involves upgrading existing facilities, all flush mounted conduits, 
accessories, switchboard trays, bonding trays etc., shall be built-in and no chasing shall be allowed. 

5.1.6 Installation of Cables in Conduit 

The cable installation in the conduit shall conform to par 6.5.6 of SANS 10142-1 and other portions of 
SANS, where applicable. 

Conduit shall be deburred and swabbed prior to cables being pulled in. 

Cables of other classifications and purpose (e.g. DC, Fire Detection, Audio, etc.) shall be installed in 
separate conduits. 

Circuits supplied from different distribution boards shall not be installed in the same conduit. 

Final sub-circuits shall not be installed in the same conduit as sub-mains circuits. 

5.2 Power Skirting 

5.2.1 Construction 

Power skirting must comply with all relevant parts of SANS 61084.  
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Except where room dimensions dictates shortening thereof, in which case only one length per wall 
may be trimmed, power skirting and covers shall be installed in their standard (manufactured) lengths. 

The covers shall either snap on, or shall be fixed by means of toggle or swivel nuts. 

Only socket outlets that are compatible for use with the particular type of power skirting may be used. 

Propriety internal and external bends, and off-sets of the same manufacture and product range, shall 
be used.  

Over and above the requirements of SANS 10142-1, all conductive power skirting that will contain 
telecommunication and / or control wiring shall be bonded in accordance with NRS 083-2 (details 
bonding methods that provide enhanced protection against the effects of electromagnetic cross-
interference). 

5.2.2 Installation 

Conduits for the circuit wiring to the power skirting must terminate in flush conduit boxes behind the 
power skirting at the respective heights of the compartments for the telephone, power and other 
service compartments. 

Notwithstanding the requirement to provide adequate capacity for the installation of data and 
telecommunication cables, conduits installed to power skirting installations shall have a minimum of 50 
% spare capacity, to allow for future expansion 

The wiring shall pass through large diameter holes, suitably bushed, cut in the rear of the power 
skirting. Where metallic skirting is installed, the holes shall be provided with rubber grommets. 

Where power skirting is interrupted by doorways, bridging conduits shall be installed for each of the 
service compartments.  

To allow for the easy removal of plugs from outlets, in multi compartment installations the bottom 
compartment(s) shall be for telecommunication services and the top compartment(s) for power 
circuits. 

5.3 PVC Cable Trunking 

5.3.1 Construction 

Cable trunking must comply with relevant parts of SANS 61084.  

Cable trunking and covers shall be installed in their standard (manufactured) lengths, except at the 
end of runs as dictated by room dimensions. 

The covers shall either snap on, or shall be fixed by means of toggle or swivel nuts. 

Propriety internal and external bends, and off-sets of the same manufacture and product range, shall 
be used. 

5.3.2 Installation 

All wiring exiting cable trunking shall pass through large diameter holes, suitably bushed, cut in the 
rear of the trunking. 
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5.4 Wiring inside wireways 

5.4.1 General 

All unarmoured conductors shall be installed in conduits, trunking or power skirting, and such 
conductors shall not be exposed to possible mechanical damage. 

Any debris and moisture inside of wireways shall be removed prior to the installation of conductors.  

In the event that lubrication of cables is required in order to facilitate their installation, the lubricant 
shall be suitable for use with the type of cable as well as the type of wireway. The Contractor shall 
take steps to ensure that only the minimum amount of lubrication is applied. Should any seepage of 
lubricants into building elements or fixtures occur, it shall be the responsibility of the Contractor to 
remove the oil and fix the damaged building elements or fixtures, regardless of whether he installed 
the wireways or not. 

5.4.2 Circuits 

The circuits for the installation are indicated on the relevant drawings. Where not indicated on the 
drawings, the maximum number of points to be connected to each type of circuit shall be: 

 Table 3: Circuits  

Light points per circuit = 8 

Single socket outlets per circuit = 4 

Extraction fan, Air conditioner points per circuit = 2 

Stove points per circuit = 1 
 

When determining the number of outlets per circuit, double socket outlets count as two single socket 
outlets. 

In kitchens, the number of socket outlets per circuit shall be reduced to 2.  

Where maintained emergency lighting are to be installed two live wires shall be installed to the 
luminaire: 

(a) The normal, switchable, circuit 

(b) An unswitched circuit, for battery charging only 

For 20 mm or small diameter conduit only one circuit will be allowed, with the exception of the wiring 
from switch boards to fabricated sheet metal boxes located close to switchboards, in which case more 
than one circuit will be allowed. For larger conduit sizes the requirements of SANS 10142, par. 6.5.6, 
shall be met. 

5.4.3 Looping and joints 

A loop-in wiring system, where conductors are looped from outlet to outlet, shall be employed. Joints 
in conductors shall be avoided as far as possible, but where it becomes unavoidable, joints will be 
accepted in conduits. Joints shall be soldered or shall alternatively consist of approved ferruling, 
properly covered with propriety heat-shrink sleeves. The use of PVC insulation tape is not acceptable. 
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5.4.4 Grouping of conductors 

In cases where the conductors of more than one circuit are installed in the same wireway, the 
conductors of each separate circuit, including the circuit earth continuity conductor, shall be grouped 
at intervals of at least one metre using plastic cable ties. The conductors of different circuits shall 
however remain separate in order to ensure that any given circuit may be withdrawn from the wireway. 
Conductors entering distribution boards or control boards shall be grouped and bound by means of 
plastic cable bands. The use of PVC insulation tape for grouping conductors will not be accepted. 

5.4.5 Pulling-through of conductors 

The Contractor shall take utmost care whilst pulling conductors through conduit to ensure that the 
conductors are not kinked, twisted or strained in any manner. Care shall furthermore be taken to 
ensure that conductors do not come into contact with materials or surfaces that may damage or 
otherwise adversely affect the insulation and durability of the conductor. 

5.4.6 Earth continuity conductors 

Only stranded copper conductors, which shall be bare or PVC insulated (coloured green/yellow), shall 
be used as earth continuity conductors. Although it shall be terminated such that it can fulfil this 
function (except where inappropriate, as will be the case of single core cable installations), under no 
circumstances shall the armouring and/or shielding of cables be relied upon to provide protective earth 
continuity. 

When earth continuity conductors are looped between the earth terminals of equipment, the looped 
conductor ends shall be twisted together and then ferruled or soldered to ensure that continuity is 
maintained when the conductors are removed from any earth terminal. 

Where bare copper earth wires are specified for circuits installed in power skirting and floor ducting, 
the Contractor shall provide a suitable length of PVC sleeving over the bare earth conductor where it 
passes behind or is connected to power outlets, to ensure that such an earth conductor does not 
come into contact with any live parts. 

5.4.7 Wiring inside vertical wireways 

Conductors installed in vertical wireways shall be secured at intervals not exceeding 5 m to support 
the weight of the conductors. Approved clamps shall be supplied and installed in suitable draw-boxes 
for this purpose. 

5.4.8 Conductor sizes 

The following minimum conductor sizes shall be used: 

 Table 4: Conductor sizes  

Circuit  
Minimum Conductor (Size)  

Phase (mm 2) Earth (mm 2) 
Lighting  2,5 2,5 

Socket outlet  2,5 2,5 
Stove  6 6 
Bell  1,5 1,5 

Clock  1,5 1,5 
Air conditioner  4 2,5 
Control Wiring  1.5 1.5 
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5.4.9 Single pole switches 

Single pole switches shall only be connected to the phase conductor (never the neutral conductor). 

5.4.10 Three phase outlets 

With the exception of three phase outlets, wiring to circuits connected to different phases shall not 
normally be present at lighting, switch or socket outlet boxes. Where this is unavoidable, barriers shall 
be provided between terminals or connections of the various phases and the box shall be suitably 
labelled internally to indicate the presence of line voltages. 

A separate neutral conductor shall be installed together with each three phase circuit to outlets 
intended for equipment connection by means of isolators or socket outlets, irrespective of whether the 
particular equipment may require a neutral or not. 

6 Drawings and Documentation 

6.1 General 
All drawings, information, and documentation shall be in English, and each item shall be identified 
with: 

(a) The Client’s name and contact details  

(b) Client’s project / scheme / contract reference title and numbers 

(c) The Engineer’s name and contact details 

(d) Engineers reference numbers 

(e) Contractor’s works / contract / order references.  

Drawings for acceptance shall be provided on A4 or A3 paper copies as specified. 

6.2 Drawings for Approval 
The following documentation and drawings shall be submitted to the Engineer prior to the installation 
of cables and wireways and before civil construction have started on the areas where cable routes are 
required: 

(a) Cable route layout drawings showing 

(i) Type of wireways 

(ii) Trenching 

(iii) Cable junction boxes 

6.3 As-built Drawings 
Detailed “as-built” drawings, clearly labelled as such, and consisting of 3 sets of drawings printed to 
their original size, and, where the original drawings were larger than A3, 3 sets of drawings printed 
(with reduced scaling, but without omitting any information from the printed area), to A3, shall be 
provided by the Contractor, indicating positions of the following: 

(a) Equipment (e.g. light fittings, draw boxes, outlets etc.) 

(b) Wireways (e.g. trenches, conduit, cables ladder/trays, power skirting etc.); and 
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(c) Cable routes (including any cable joints) 

(d) General arrangement drawings 

(e) Single Line Diagrams 

6.4 Operating and Maintenance Manual 
Three Operation Manuals, three Maintenance Manuals and three Certification copies shall be provided 
for all equipment supplied. The manuals shall be in A4 format.  

The operating and maintenance manuals shall include at least the following: 

(a) A schedule of installed components and equipment, containing the following information: 

(i) Manufacturers name and contact details  

(ii) Circuit number (DB name, circuit breaker e.g. DB01-CB08); and 

(iii) Function (e.g. switching lighting circuit DB03-L1)  

(b) A schedule of all installed cables, with the following information: 

(i) Circuit number (DB name, circuit breaker e.g. DB01-CB08) 

(ii) Size 

(iii) Installed length; and 

(iv) Function (e.g. “Feeding Submersible pump IW-SP-01”) 

(c) Description and details w.r.t: 

(i) Detailed description of the function of all operator controls 

(ii) Procedures for fault finding 

(iii) Maintenance instructions for all components and including repair, overhaul, change-out 
and installation procedures 

(iv) Inspection schedules; and 

(v) Spare part information and recommended spares. 

7 Testing and Commissioning 

7.1 General 
The installation shall be inspected and tested in accordance with SANS 10142-1. 

Inspection and testing shall only be performed by personnel with approved, current qualifications. The 
Contractor shall provide qualified personnel for the supervision for all inspection and testing activities.  

The Contractor shall provide all necessary safety equipment and test instruments. All test instruments 
shall comply with SANS 61010 and be covered by a current test and calibration certificate.  

The Contractor’s safe working arrangements shall comply with the safety management systems and 
procedures prevailing on site. Where there may be a risk of injury to personnel, the Contractor shall 
submit a risk assessment and method statement for approval, prior to starting work.  

Unless otherwise specified in the Particular Specification, all inspection and test results shall be 
recorded using proforma documentation (test certificates and schedules) complying with SANS 10142-
1.  
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The Contractor shall make provision for all inspection and testing activities to be witnessed. Unless 
otherwise specified in the Particular Specification, the period of notice for witness testing shall be 5 
working days.  

Where most of the inspection and testing activities are not witnessed, the Contractor shall allow for 10 
% of the inspection and testing activities to be repeated for witness testing.  

If there is a requirement for additional inspection and test activities to be performed as part of process 
commissioning, this shall be specified in the Particular Specification.  

Unless otherwise agreed by the Employer, no part of the installation shall be commissioned until all 
defects or omissions revealed by inspection and testing have been rectified. Where a defect or 
omission renders all or part of the installation unsafe for use, the Contractor shall take approved 
precautions to ensure that no part of the installation can be commissioned. 

7.2 Test Sequence  

7.2.1 Inspections before Testing  

Before testing, inspections shall be performed to verify:  

(a) All equipment and material is of the correct type and complies with applicable SANS and IEC 
standards 

(b) All parts of the installation are correctly selected and erected  

(c) No part of the installation is visibly damaged or otherwise defective  

(d) The installation is suitable for the environmental conditions; and  

(e) The installation complies with this Specification 

7.2.2 Testing of Installation 

On satisfactory completion of the inspections specified in 7.2.1 the following tests shall be undertaken 
in the sequence listed as per SANS 10142-1:  
 

(a) Continuity of conductors  

(b) Resistance of Earthing conductor 

(c) Continuity of ring circuits Earth fault loop impedance at main switch 

(d) Elevated voltage on supply neutral Earth Resistance 

(e) Insulation resistance  

(f) Voltage, main distribution board - no load 

(g) Voltage, main distribution board - on load 

(h) Voltage at available load  

(i) Operation of earth leakage units  

(j) Earth leakage test button  

(k) Polarity at points of consumption 

(l) Switching devices 

 



 
 
 
 

 
2015/06/25, Revision 0 
© 2020 Zutari (Pty) Ltd 

1 of 10  
 

 

 
 

 
 

General specification 

Lighting  
Specification  number: SPE-EE-0014 
 
 

Document control  

Specification no. SPE-EE-0014 

Rev Date Revision details  / status  Author  Reviewer  Approver  

0 2015/06/25 First Issue C Reeder E Biesenbach O Fair 

      

      

Signature     

 
 

 

Contents  

1 Scope  .................................................................................................................................................. 2 
2 Standards  ........................................................................................................................................... 3 
3 Components and Equipment  ........................................................................................................... 5 
4 Installation of Components and Equipment  ................................................................................... 7 
5 Drawings and Documentation  .......................................................................................................... 8 
6 Testin g and Commissioning  ............................................................................................................ 9 

 

 



SPE-EE-0014 
 Lighting 

 
2015/06/25, Revision 0 
© 2020 Zutari (Pty) Ltd 

2 of 10  
 

 

1 Scope 

1.1 Application 
This document specifies the standard requirements for the design, installation, testing and 
commissioning of electrical installations operating on voltages up to 1 000 Volts AC / 1 500 Volts DC. 

The primary intention of this specification is to ensure the provision of an electrical installation, which 
has been designed and constructed to ensure safe, reliable, operation and to facilitate safe inspection, 
testing and maintenance. 

Note however, that this specification only covers such installations (or sections of installations) that are 
covered by SANS 10142-1. Note also, that certain provisions of this specification are inappropriate for 
direct application to installations where additional measures (such as earthing, intrinsic safe 
equipment, etc.) are required by SANS 10142-1 and SANS 10108 (i.e. medical and hazardous 
locations). For these types of installations, thorough reference must be made to the relevant statutory 
documentation. 

1.2 Electrical System Characteristics 
The design of the installation shall comply with SANS 10142-1. 

The design of the installation shall consider the following supply characteristics: 

(a) Voltage, frequency and number of phases  

(b) Maximum prospective short circuit current (phase to phase and phase to neutral)  

(c) Type of system, e.g. TN-S, TN-C-S  

(d) Maximum earth loop impedance of the earth fault path external to the installation  

(e) Type and rating of the cut-out or switch device  

(f) Load capability of the supply source, particularly the effects on the supply voltage of the starting 
of new equipment and any fault contributions from new equipment  

The installation protective devices shall be correctly co-ordinated within the installation and with 
respect to existing installations. Discrimination studies shall be performed to validate the co-ordination 
of the installation.  

All equipment which requires operation or attendance by a person, or requires cleaning or 
maintenance in service, shall be constructed and installed to allow adequate and safe means of 
access and working space for such activities. Similarly, the positioning of equipment shall not impede 
access to, or working space at, non-electrical equipment and services for operation and maintenance 
activities.  

The installation shall be suitable for access and use by electrically unskilled persons.  

Where additions or alterations to an existing installation are to be performed, the rating and condition 
of existing equipment, including that associated with the supply, shall be verified to confirm its 
suitability to carry any additional load. The earthing and equipotential bonding arrangements shall also 
be verified. No addition or alteration shall have an adverse effect on the existing installation. 
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2 Standards 

2.1 Associated Documentation 
This Specification identifies the Employer’s standard modifications and requirements which shall be 
applied to the statutory and recognised standards. The detailed specification of the project or site-
specific requirements will be found in the Particular Specification and its accompanying Technical 
Data Sheets, which shall be read in conjunction with this Specification. 

Any items not specifically detailed in this Specification, which are necessary to provide a safe and fully 
operational working system, shall be deemed to be included. 

The Contractor shall operate an auditable quality assurance procedure covering the design, 
construction, inspection and testing of the Installation. 

2.2 Regulations, Specifications and Standards 
The design, construction, inspection and testing of the installation shall comply with all relevant 
Statutory Regulations and Directives including: 

(a) Occupational Health and Safety Act (Act 85 of 1993) 

(b) Construction Regulations 2003 issued in terms of Section 43 of the Act 

(c) Local Fire Regulations; and 

(d) Regulations of the Local Supply Authority 

and the latest editions (current at the time of Tender) of all relevant South African National Standards, 
as well as International Standards, including but not limited to:  

Table 1: Reference Standards  

Standard Number  Description  

SANS 32 Internal and/or external protective coatings for steel tubes - Specification for 
hot dip galvanized coatings applied in automatic plants 

SANS 97 Electric cables – Impregnated paper insulated metal-sheathed cables for 
rated voltages 3,3/3,3 kV to19/22 kV (excluding pressure assisted cables) 

SANS 121 Hot dip galvanized coatings on fabricated iron and steel articles - 
Specifications and test methods 

SANS 156 Moulded-case circuit-breakers 

SANS 164 Two-pole and earthing-pin plugs and socket outlets 

SANS 475 Luminaires for interior lighting, streetlighting and floodlighting - Performance 
requirements 

SANS 767 Earth leakage protection unit 

SANS 950  Unplasticized polyvinyl chloride rigid conduit and fittings for use in electrical 
installations 

SANS 1063 Earth rods, couplers and connections 

SANS 1085 Wall outlet boxes for the enclosure of electrical accessories 

SANS 1088 Luminaire entries and spigots 

SANS 1091 National colour standards of Paint 

SANS 1195 Busbars 

SANS 1213 Mechanical cable glands 

SANS 1239 Plugs, socket-outlets and couplers for industrial purposes 
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Standard Number  Description  

SANS 1266 Ballasts for discharge lamps (excluding tubular fluorescent lamps) 

SANS 1411 Materials of insulated electric cables and flexible cords 

SANS 1431 Weldable structural steels 

SANS 1507 Electric cables with extruded solid dielectric insulation for fixed installations 
(300/500 V to 1 900/3 300 V) 

SANS 1700 Fasteners 

SANS 1777 Photoelectric control units for lighting 

SANS 1783 Sawn softwood timber 

SANS 1973 Low-voltage switchgear and controlgear Assemblies 

SANS 2001 Construction Works 

SANS 10155 Accuracy in buildings 

SANS 10199 The design and installation of earth electrodes 

SANS 10225 The design and construction of lighting masts 

SANS 10177 Fire testing of materials, components and elements used in buildings Part 2: 
Fire resistance test for building elements 

SANS 10142-1 Wiring of Premises Part 1: Low Voltage Installations 

SANS 10400 The application of the National Building Regulations 

SANS 60269 Low-voltage fuses 

SANS 60309 Plugs, socket-outlets and couplers for industrial purposes  

SANS 60529 Degrees of protection provided by enclosures (IP Code) 

SANS 60614-2 Conduits for electrical installations - Particular specification for conduits 

SANS 60669 Switches for household and similar fixed-electrical installations  

SANS 60947 Low-voltage switchgear and controlgear 

SANS 61000 Electromagnetic compatibility (EMC) 

SANS 61010 Safety requirements for electrical equipment for measurement, control, and 
laboratory use 

SANS 61048 Auxiliaries for lamps - Capacitors for use in tubular fluorescent and other 
discharge lamp circuits - General and safety requirements 

SANS 61238 Compression and mechanical connectors for power cables for rated voltages 
up to 30 kV(Um = 36 kV) 

SANS 61643 Low-voltage surge protective devices  

Other Standards  Description  

ARP 035 Guidelines for the installation and maintenance of street lighting 

BS 88 Specification of supplementary requirements for fuses of compact dimensions 
for use in 240 / 415 V industrial and commercial electric installations 

IEC 157 Low voltage switchgear and control gear 

IEC 408 Low voltage air-break switches, air-break disconnectors, air-break switch 
disconnectors and fuse combination units 

IEC 12373 Aluminium and aluminium alloys. Anodizing. Method for specifying decorative 
and protective anodic oxidation coatings on aluminium 

IEC 50086 Conduit systems for cable management 

IEC 60898 Specification for circuit-breakers for overcurrent protection for household and 
similar installations 

 

Standards are often tailored to the conditions of their country or origin (in terms of permissible 
voltages, expected ambient temperatures, etc.). Therefore, and unless normatively referenced to the 
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contrary in a Standard of higher precedence, the decreasing order of precedence of Standards shall 
be: 

(a) South African National Standards (SANS, VC, etc.)  

(b) South African Sectoral Standards and Specifications (NERSA, CKS, ARP, NRS, PIESA, etc.) 

(c) ISO Standards 

(d) IEC Standards 

(e) Harmonized British Standards (BS EN) 

(f) Other Harmonized European National (EN) Standards (CEN, CENELEC, ETSI) 

(g) Non-Harmonized British Standards (BS) 

(h) Other international standards 

Where Standards of the same order are not in agreement with each other, the Standard with the most 
rigorous requirements shall apply. 

The installation shall also comply with: 

(a) This Specification, including all Technical Data Sheets; and  

(b) Any documentation issued by, or on behalf of, the Employer in respect of the Installation. 

3 Components and Equipment 

3.1 Lighting and Accessories 

3.1.1 Luminaires 

(a) Luminaires shall comply with SANS 60598 (relevant parts). 

(b) Luminaires shall be supplied complete with lamps of a type suitable for the luminaire design. 

(c) Upon the Engineer’s request, simulation data files must be made available for each luminaire. 

3.1.2 Control Gear and Enclosures 

High frequency, electronic control gear shall be used for tubular (double capped) and compact (single 
capped) fluorescent lamps, and, where appropriate, for discharge lamps. 

3.1.3 Switches 

(a) Flush mounted switches 

(i) Flush mounted switches shall comply with SANS 60669-1 and shall bear the SABS mark. 

(ii) All flush mounted switches shall be suitable for mounting in 100 x 50 x 50 mm galvanised 
steel or PVC wall boxes. 

(iii) The switch mechanism shall be of the tumbler-operated micro-gap type with silent 
operation, and shall be rated for 16 A continuous loading at 50 Hz and 250 V. 

(iv) Switches shall have protected terminals for safe wiring. Multi-lever switches shall be 
constructed so as to enable individual defective switches to be removed and replaced 
without having to remove the remaining switches. 
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(v) The mounting holes provided on the yoke strap shall be slotted to allow for easy alignment. 
A brass earthing terminal shall furthermore be provided on the yoke to ensure the positive 
earthing of the switch assembly. 

(b) Cover plates for switches 

(i) Cover plates for flush mounted switches shall have levelled edges which overlap the wall 
box in order to conceal all wall imperfections. 

(c) Surface mounted switches 

(i) Surface mounted switches shall comply with SANS 60669-1 and shall bear the SABS mark. 

(ii) Surface mounted switches shall consist of single or multiple switches, not exceeding four, 
and shall be mounted in a pressed steel box of heavy duty construction. 

(iii) The switch mechanism shall be of the tumbler operated micro-gap type with silent operation 
and shall be rated for 16 A continuous loading at 250 V and 50 Hz. 

(iv) A brass earthing terminal shall furthermore be provided on the switch construction to 
ensure the positive earthing of the switch assembly and enclosure. 

(v) The covers of surface mounted switches shall have toggle protectors. 

(d) Photo-Electric daylight switches 

(i) The unit shall comprise a photo-cell, thermal actuator and change-over switch. The cover 
of the unit shall be manufactured from a tough, durable material providing protection 
against tampering. The cover shall have good weathering properties. It shall be ultra violet 
resistant and shall not deteriorate when exposed to sunlight for prolonged periods. 

(ii) The units shall be capable of operating in dusty conditions, and over an ambient 
temperature range - 15 �qC to + 55 �qC. 

(iii) The units shall be designed to withstand damage by hail and stones thrown by vandals. If 
the units do not possess this quality, separate wire screens shall be provided for this 
purpose. 

(iv) All parts shall be treated to be corrosion-proof. 

(v) The operation level shall be factory pre-set for "ON" at a light level of 60 lux and "OFF" at 
90 lux, with a permissible deviation of 12 lux either way. Voltage variations shall not 
materially affect the operational levels. 

(vi) A time delay, of not less than 15 seconds, shall be provided to prevent the unit from 
functioning due short-duration changes in illumination, such as lightning. 

(vii) The unit shall be effectively safeguarded against voltage surges by means of a suitable 
surge protector, which shall preferably form an integral part of the unit. 

(viii) The unit shall be of the wall mounting type and shall be supplied complete with a suitable 
bracket. 

(ix) The change-over switch shall be capable of switching 10 A AC at 250 V. 

(e) Dimmer modules 

(i) Dimmer modules shall comply with SANS 60929. 

(ii) Units shall be rated at 250 V, and capable of powering inductive (minimum power factor of 
0.65 lagging) and capacitive (minimum power factor of 0.75 leading) loads. 

(iii) The efficiency of modules may not be less than 95 %, and the harmonic current injection 
not more than 1 % THD, at full load (where such load is resistive). 
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(iv) Furthermore, the units shall be provided with automatic over-temperature, over-current and 
short-circuit cut-out features. Where over-current of short duration is expected (i.e. 
luminaire starting current), over-current protection may be by way of self-regulation (i.e. a 
reduction in output voltage). 

(v) Dimmer modules shall be sound-attenuated, such that audible noise is limited to 30 dB (all 
weightings) measured at a distance of 1 m from the module. 

(vi) The output of modules shall be controlled by propriety pushbutton-type switches. An 
additional switch, located in the same enclosure as the pushbutton, shall be provided for 
switching the input to the dimmer module. 

(vii) Unless prior approval in this regard has been gained from the Engineer, dimmer modules 
may not be paralleled. 

(viii) Dimmer modules shall be selected and installed such that 30 % spare capacity will be 
available for future additions to the output circuitry. 

4 Installation of Components and Equipment 

4.1 Installation of Lighting and Accessories 

4.1.1 Mounting of light fittings 

Surface mounted down light holders, such as the bayonet / screw-in type lamp holders used for 
incandescent fittings, shall be screwed to the ceiling by means of at least two 4 mm diameter self-
tapping screws. Plastic expansion plugs, of good quality, are to be used where the surface is concrete, 
plaster or brick. For suspended and soft ceilings, a solid timber backing strip of at least 40 x 40 mm 
timber must be supplied and installed between supports, with the screws fixed to these backing strips. 

Channelled fittings, such as fluorescent fittings, shall be firmly mounted to ensure close contact with 
the ceiling over the entire length of the fitting. On concrete slabs the fittings shall be mounted by 
means of two screws into the ceiling conduit box, as well as two round-headed 4 mm x 30 mm 
electroplated self-tapping screws and plastic expansion plugs, one at either end. Where fittings are to 
be installed underneath suspended ceilings, they shall be mounted in an equal manner, but timber 
backing strips of at least 40 x 40 x 450 mm (at both ends) shall be placed in position on top of the 
ceiling board and the end screws secured to these strips, such that the weights of the fittings distribute 
evenly.  

To ensure the safety of people below, where fittings are clamped or bolted directly to trusses or other 
building elements (as in the case of some high bay and floodlight installations) they shall be provided 
with an additional safety chain or safety cable of appropriate corrosion-proof material. This safety 
cable / safety chain assembly shall be connected independently of the luminaire-supporting clamps or 
bolts, such that either assembly can be loosened and removed without affecting the other. The safety 
assemblies shall have a load safety factor not less than 3.  

Specialized light fittings (i.e. types of fittings not mentioned in this specification) must be installed 
strictly in accordance with their manufacturer’s requirements and guidelines. 
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5 Drawings and Documentation 

5.1 General 
All drawings, information, and documentation shall be in English, and each item shall be identified 
with: 

(a) The Client’s name and contact details  

(b) Client’s project / scheme / contract reference title and numbers 

(c) The Engineer’s name and contact details 

(d) Engineers reference numbers 

(e) Contractor’s works / contract / order references.  

Drawings for acceptance shall be provided on A4 or A3 paper copies as specified. 

5.2 Drawings for Approval 
The following documentation and drawings shall be submitted to the Engineer prior to the installation 
of cables and wireways and before civil construction have started on the areas where cable routes are 
required: 

(a) Cable route layout drawings showing: 

(i) Type of wireways 

(ii) Trenching 

(iii) Cable junction boxes 

5.3 As-built Drawings 
Detailed “as-built” drawings, clearly labelled as such, and consisting of 3 sets of drawings printed to 
their original size, and, where the original drawings were larger than A3, 3 sets of drawings printed 
(with reduced scaling, but without omitting any information from the printed area), to A3, shall be 
provided by the Contractor, indicating positions of the following: 

(a) Equipment (e.g. light fittings, draw boxes, outlets etc.) 

(b) Wireways (e.g. trenches, conduit, cables ladder/trays, power skirting etc.); and 

(c) Cable routes (including any cable joints) 

(d) General arrangement drawings 

(e) Single Line Diagrams 

5.4 Operating and Maintenance Manual 
Three Operation Manuals, three Maintenance Manuals and three Certification copies shall be provided 
for all equipment supplied. The manuals shall be in A4 format.  

The operating and maintenance manuals shall include at least the following: 

(a) A schedule of installed components and equipment, containing the following information: 

(i) Manufacturers name and contact details  

(ii) Circuit number (DB name, circuit breaker e.g. DB01-CB08); and 
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(iii) Function (e.g. switching lighting circuit DB03-L1)  

(b) A schedule of all installed cables, with the following information: 

(i) Circuit number (DB name, circuit breaker e.g. DB01-CB08) 

(ii) Size 

(iii) Installed length; and 

(iv) Function (e.g. “Feeding Submersible pump IW-SP-01”) 

(c) Description and details w.r.t: 

(i) Detailed description of the function of all operator controls 

(ii) Procedures for fault finding 

(iii) Maintenance instructions for all components and including repair, overhaul, change-out 
and installation procedures 

(iv) Inspection schedules; and 

(v) Spare part information and recommended spares 

6 Testing and Commissioning 

6.1 General 
The installation shall be inspected and tested in accordance with SANS 10142-1. 

Inspection and testing shall only be performed by personnel with approved, current qualifications. The 
Contractor shall provide qualified personnel for the supervision for all inspection and testing activities.  

The Contractor shall provide all necessary safety equipment and test instruments. All test instruments 
shall comply with SANS 61010 and be covered by a current test and calibration certificate.  

The Contractor’s safe working arrangements shall comply with the safety management systems and 
procedures prevailing on site. Where there may be a risk of injury to personnel, the Contractor shall 
submit a risk assessment and method statement for approval, prior to starting work.  

Unless otherwise specified in the Particular Specification, all inspection and test results shall be 
recorded using proforma documentation (test certificates and schedules) complying with SANS 10142-
1.  

The Contractor shall make provision for all inspection and testing activities to be witnessed. Unless 
otherwise specified in the Particular Specification, the period of notice for witness testing shall be 5 
working days.  

Where most of the inspection and testing activities are not witnessed, the Contractor shall allow for 10 
% of the inspection and testing activities to be repeated for witness testing.  

If there is a requirement for additional inspection and test activities to be performed as part of process 
commissioning, this shall be specified in the Particular Specification.  

Unless otherwise agreed by the Employer, no part of the installation shall be commissioned until all 
defects or omissions revealed by inspection and testing have been rectified. Where a defect or 
omission renders all or part of the installation unsafe for use, the Contractor shall take approved 
precautions to ensure that no part of the installation can be commissioned. 
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6.2 Test Sequence  

6.2.1 Inspections before Testing  

Before testing, inspections shall be performed to verify:  

(a) All equipment and material is of the correct type and complies with applicable SANS and IEC 
standards 

(b) All parts of the installation are correctly selected and erected  

(c) No part of the installation is visibly damaged or otherwise defective  

(d) The installation is suitable for the environmental conditions; and  

(e) The installation complies with this Specification 

6.2.2 Testing of Installation 

On satisfactory completion of the inspections specified in 6.2.1 the following tests shall be undertaken 
in the sequence listed as per SANS 10142-1:  

(a) Continuity of conductors  

(b) Resistance of Earthing conductor 

(c) Continuity of ring circuits Earth fault loop impedance at main switch 

(d) Elevated voltage on supply neutral Earth Resistance 

(e) Insulation resistance  

(f) Voltage, main distribution board - no load 

(g) Voltage, main distribution board - on load 

(h) Voltage at available load  

(i) Operation of earth leakage units  

(j) Earth leakage test button  

(k) Polarity at points of consumption 

(l) Switching devices 
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1 Scope 

1.1 Application 
This Standard Specification covers the materials, components and installation requirements for 
earthing systems of industrial medium- and low voltage electrical installations. 

General standard requirements are dealt with in this specification, and the project-specific 
requirements are dealt with in the Project Specification. 

This standard specification covers protective earthing and bonding, but not functional earthing and 
bonding which shall be provided in accordance with the specifications of electrical and electronic 
equipment suppliers. 

This standard specification does not cover electromagnetic compatibility (EMC) earthing and bonding, 
which shall be provided as specified in the Project Specification if required. 

Whilst this specification covers earth termination systems for a building lightning protection system 
(LPS), it does not cover the LPS itself and surge protection for equipment. 

The following does not fall within the scope of this standard specification: 

(a) The earthing of outdoor open-terminal MV substations. 

(b) The earthing of electronic systems and equipment. 

1.2 General Requirements 
The completed earthing systems shall incorporate all materials and components necessary to provide 
the required protective earthing and bonding. 

All materials and components shall be new and unused, shall be of current manufacture, and shall be 
free from any defects or imperfections. 

2 Standards 

2.1 Associated Documentation 
This Specification contains standard amendments and requirements, which shall be applied to the 
referenced statutory and national standards. The project-specific requirements are provided in the 
Project Specification, which shall be read in conjunction with this Specification. 

The design, construction, installation, inspection, testing and commissioning of the earthing systems 
shall comply with all relevant statutory regulations, and the latest editions (current at the time of 
tender) of all relevant South African National Standards. 

2.2 Statutory Requirements 
The earthing systems shall comply with the following: 

(a) Occupational Health and Safety Act of 1993 and Regulations 

(b) SANS 10142-1 The Wiring of Premises Part 1: Low-voltage Installations 

(c) SANS 10142-2 The Wiring of Premises Part 2: Medium-voltage Installations 
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2.3 Reference Standards 
The following national standards shall be complied with as applicable: 

Table 1: Reference Standards  

Standard Number  Description  

SANS 1063 Earth rods, couplers and connections 

SANS 1411-1 Materials of insulated electric cables and flexible cords - Part 1: Conductors 

SANS 10198-3 Power cables up to 33 kV: Earthing systems - General provisions 

SANS 10198-12 Power cables up to 33 kV: Installation of earthing system 

SANS 10199 The design and installation of earth electrodes 

SANS 10200 Neutral earthing in medium-voltage industrial power systems 

SANS 10292 Earthing of low-voltage distribution systems 

SANS 62305-3 Protection against lightning: Physical damage to structures and life hazard 

3 Earthing of Transformer and Generator Neutrals 

3.1 Distribution Transformers 
The neutrals of distribution transformers shall be either solidly- (directly) or resistively earthed as 
specified in the Project Specification. 

Unless otherwise specified in the Project Specification, the earthing connection shall be made with 70 
mm² bare copper earth conductor to the installation’s main earthing bar(s) or to dedicated combined 
MV and LV earth electrodes in the case of remotely installed transformers or mini-subs (refer Clauses 
6.2 and 6.3). 

Where artificial neutrals are required for transformers with delta-connected secondary windings, 
neutral electromagnetic couplers /neutral earthing compensators (NECs) shall be provided as 
specified in the Project Specification. 

Where neutral earthing resistors (NERs) are required to limit earth fault current, they shall be provided 
as specified in the Project Specification, either as separate units or in combination with NECs (and 
referred to as NECRs). 

3.2 Standby Generators 
LV standby generators shall be earthed in accordance with SANS 10142-1: The Wiring of Premises 
Part 1: Low-voltage Installations unless otherwise specified in the Project Specification. 

The neutrals of MV standby generators shall be resistively earthed with NERs dedicated to the 
individual generators unless otherwise specified in the Project Specification.  

Unless otherwise specified in the Project Specification, the earthing connection shall be made with 70 
mm² bare copper earth conductor via the installation’s main earthing bar(s). 
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4 Earth Electrodes 

4.1 General 
Earth electrodes shall be provided as specified in the Project Specification for power systems, 
electrical equipment and LPS earthing. 

The earth electrodes shall be constructed in accordance with Sub-clauses 4.2 to 4.8 of this 
specification as relevant. 

Earth electrodes shall be tested in accordance with Clause 9 of this specification and shall be 
extended as directed by the Engineer in writing if required to achieve a lower earth resistance. 

4.2 Earth Grids 
Earth grids for electrical equipment yards shall be constructed in the form of a large rectangular 
arrangement of conductors buried in trenches and divided by longitudinal and transverse conductors 
into a number of smaller rectangles having mesh dimensions as specified in the Project Specification. 

The horizontal conductors shall be high-conductivity, annealed, stranded copper conductors with a 
cross-sectional area of 70 mm² unless otherwise specified in the Project Specification. 

Where horizontal conductors cross each other they shall be joined by exothermic welding or oxy-
actylene brazing. 

Horizontal conductors shall be buried directly in the ground at 500 mm below finished ground level 
(unless otherwise specified in the Project Specification), before any stone layer is put down, in 300 
mm wide excavated trenches which shall be backfilled in well-compacted layers. 

Supplementary earth rods shall be provided as specified in the Project Specification and shall comply 
with Clause 4.8 of the specification. 

4.3 Ring and Foundation Earth Electrodes 
A foundation earth electrode shall comprise a continuous length of bare copper earth conductor 
installed under the perimeter concrete foundation of a building, with the ends brought out to the main 
earthing bar to form a closed loop. The conductor shall be fixed to the top of the blinding layer just 
before the concrete foundation is poured to avoid theft of the conductor. 

At each corner of the building a 2 m conductor tail shall be exothermically welded to the foundation 
earth electrode and buried in an accessible location to allow the electrode to be extended if required. 

Supplementary earth rods shall be provided as specified in the Project Specification and shall comply 
with Clause 4.8 of the specification. 

A ring earth electrode shall be similar to a foundation earth electrode, except that it shall be external to 
the structure and in contact with soil for at least 80 % of its total length. Unless otherwise specified in 
the Project Specification, the ring earth electrode shall be installed 500 mm below finished ground 
level and 1000 mm from external walls. Ring earth electrodes shall only be provided in place of 
specified foundation earth electrodes with the Engineer’s written approval. 

Horizontal conductors shall be as specified for earth grids in Clause 4.2.2 of this specification.  
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4.4 Array of Rods 
An array of rods interconnected with horizontal conductor in the form of a “T” shall be constructed with 
horizontal conductor lengths and rod quantities and lengths as specified in the Project Specification to 
achieve the required earth resistance. 

The horizontal conductor shall comply with Clause 4.2.2 of this specification. 

The earth rods shall comply with Clause 4.8 of this specification. 

The horizontal conductor and the tops of the earth rods shall be 500 mm below finished ground level. 

4.5 Trench Electrodes (Cable-route Earth Electrodes) 
Trench earth electrodes shall comprise buried horizontal conductor and supplementary earth rods 
installed in a linear arrangement in MV/LV cable trenches. 

The conductor lengths and rod quantities and lengths shall be as specified in the Project Specification 
to achieve the required earth resistance. 

The horizontal conductor shall comply with Clause 4.2.2 of this specification. 

The earth rods shall comply with Clause 4.8 of this specification. 

4.6 Earth Termination Systems for Lightning Protection 
Earth termination systems (ETSs) for lightning protection systems (LPSs) for structures shall be either 
Type A or Type B arrangements (defined in SANS 62305-3) as specified in the Project Specification. 

Ring- and foundation earth electrodes as specified in Clause 4.3 of this specification meet the 
requirements for Type B arrangements and shall be provided where called for in the Project 
Specification. 

Type A arrangements shall comprise horizontal and/or vertical electrodes (i.e. conductors and/or rods) 
installed outside the structure to be protected, connected to down conductors, and not forming a 
closed loop. The required arrangement for a particular structure shall be as specified in the Project 
Specification. 

4.7 Earth Mats 
Earth mats shall be provided as called for in the Project Specification where required to provide an 
extra protective measure to minimize the danger of exposure to high step or touch potentials for 
operators of outdoor electrical equipment. 

Earth mats shall be constructed out of 70 mm² bare copper conductor in the form of a grid with outer 
dimension 1500 mm x 1500 mm and with longitudinal and transverse conductors spaced 100 mm 
apart. Crossovers shall be exothermically welded. 

Earth mats shall be buried 500 mm below finished ground level. 

4.8 Earth Rods 
Earth rods used for the earthing system shall be of the “A” grade and shall have a 250 micron copper 
jacket. Unless otherwise specified in the Project Specification, the rods shall comply with the following: 

(a) The earth rods shall be extendible, copper clad, high tensile steel (500 MPa) rods and shall 
bear the SABS mark of approval. They shall be at least 16mm in diameter and shall have 
hardened steel tips with driving caps.  



SPE-EE-0020 
 MV & LV Earthing 

 
2015/06/25, Revision 0 
© 2020 Zutari (Pty) Ltd 6 of 18   
 

(b) Individual rods shall not have a length of more than 1.5 m. 

(c) Connections between individual rods shall be by screwed joints in accordance with one of the 
following:  

(i) The ends of the rods shall be externally threaded and be joined by a counter bored, 
threaded coupler designed to completely enclose the threaded section of the rod. The 
external threads shall be roll-formed with a minimum copper coating thickness of 0,05 mm 
at the root of the threads. Couplers shall be manufactured from high strength silicon or 
aluminium bronze; or  

(ii) The ends of the rods shall be internally threaded and joined by a screwed phosphor bronze 
dowel. A corrosion inhibiting paste shall be applied to the threads before assembly. 

(d) A single earth rod assembly shall be not more than 6 m long and the separation between 
adjacent earth rod positions shall be not less than 1,25 times the length of the longest earth rod 
assembly.  

(e) The absence of any buried services, down to the maximum driving depth, shall be established 
before rods are driven into the ground.  

5 Earthing Bars and Conductors 

5.1 Earthing Bars 
A main earthing bar shall be provided in every MV switchroom or in the main LV switchroom for 
installations with an LV bulk electricity supply. Supplementary earthing bars shall be provided in other 
electrical rooms as specified in the Project Specification. 

All earthing bars connected to earth electrodes shall have one disconnecting terminal to allow for 
testing of the associated earth electrodes and shall be constructed in accordance with Standard 
Drawing for Earthing Bar (Figure 1). 

Unless otherwise specified in the Project Specification, earthing bars shall be mounted on the side 
walls of cable trenches in the positions indicated on the layout drawings. 

The earthing bar arrangement shall be as per the following detail sketch: 

 
Figure 1: Earthing Bar  
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5.2 Earthing-, Parallel Earthing-, and Earth Continuity 
Conductors 

Earthing conductors shall be provided to link earthing bars to earth electrodes, except where the 
conductor ends of ring- and foundation earth electrodes are terminated at the earth bars. Earthing 
conductors shall be bare 70 mm² annealed stranded copper conductors, unless otherwise specified in 
the Project Specification. 

Parallel earthing conductors shall be provided as specified in the Project Specification to provide a low 
impedance connection between separate earthing arrangements. Unless otherwise specified, the 
conductors shall be laid along cable routes, and shall be bare 70 mm² annealed stranded copper 
conductors. 

Earth continuity conductors (ECCs) shall be provided: 

(a) With supply cables to MV switchgear and to LV Assemblies  

(b) To earth the exposed conductive parts of all electrical equipment in accordance with SANS 
10142: The Wiring of Premises. 

ECCs for MV equipment shall be connected from the MV earthing bar and ECCs for LV equipment 
shall be connected from the earthing bars in the LV Assemblies from which the equipment receives 
supply. 

ECCs shall be separate conductors or shall form part of the equipment supply cables as specified in 
the Project Specification. ECCs which does not form part of a cable shall be annealed copper 
stranded conductors of the specified cross-sectional area and shall be either bare or PVC-insulated as 
specified in the Project Specification.  

6 Earthing of MV and LV Equipment and Electrical 
Yard Fences 

6.1 MV Switchgear 
The earthing bars of MV switchgear shall be connected to the main earthing bar by means of two 70 
mm² bare copper earth conductors, unless otherwise specified in the Project Specification. These 
protective earthing conductors shall be taken from opposite ends of the switchgear earthing bars. 

For ring main units (RMUs) in mini-subs, the RMU and cable termination enclosure earthing bars shall 
be bonded to the mini-sub’s MV earth bar and to each other in accordance with SANS 1874: Metal-
enclosed ring main units. 

For RMUs in outdoor steel kiosks, the steel enclosure shall be bonded to the RMU earth bar with 70 
mm² bare copper earth conductor. 

6.2 Distribution Transformers 
Outdoor ground-mounted distribution transformers shall be provided with an equipotential earth 
electrode in accordance with the Standard Drawing for Distribution Transformer Earthing (Figure 2). 

Unless otherwise specified in the Project Specification, the transformer tank earthing terminal shall be 
separately connected to the closest indoor main earthing bar with a 70 mm² bare copper earth 
conductor. 
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Unless otherwise specified in the Project specification, remotely-installed transformers (i.e. which are 
not installed close to indoor main earthing bars) shall be provided with dedicated combined MV- and 
LV earth electrodes in accordance with the Standard Drawing for Distribution Transformer Earthing 
(Figure 2). 

Transformer LV neutrals shall be bonded to the earthing terminal in the LV terminal box. 

Distribution transformers shall be earthed and bonded in accordance with the Standard Drawing for 
Distribution Transformer Earthing (Figure 2): 
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 Figure 2: Distribution Transformer Earthing  

 
Pole-mounted transformers shall be earthed in accordance with the Standard Drawing for Pole-
Mounted Transformer Earthing (Figure 3): 
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Figure 3: Earthing at MV/LV transformer pole mounted transformer  

6.3 Miniature Substations (Mini-subs) 
Mini-subs shall be provided with an equipotential earth electrode in accordance with Figure 4. 

Unless otherwise specified in the Project Specification, the mini-sub MV earth bar shall be separately 
connected to the closest indoor main earthing bar with a 70 mm² bare copper earth conductor. 

The internal earthing arrangement of mini-subs shall be in accordance with SANS 1029: Miniature 
Substations as applicable to combined MV- and LV earth electrodes. 
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Unless otherwise specified in the Project Specification, remotely-installed mini-subs (i.e. which are not 
installed close to indoor main earthing bars) shall be provided with a combined MV- and LV earth 
electrode, to which the mini-sub MV earth bar shall be connected, in accordance with Figure 4. 

 
Figure 4: Mini Sub Earthing  
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6.4 Motors 
Where the protective earth conductor forms part of the supply cable to an LV motor, it shall be 
connected to the earth terminal inside the motor terminal box. 

Separate protective earthing conductors shall be connected to the external frame earth terminal of a 
motor and a jumper shall be provided from the frame terminal to the motor’s terminal box. The jumper 
shall be crimped to the protective earth conductor and not separately bolted to the frame terminal. 

Separate protective earthing conductors shall be PVC-insulated copper conductors with cross-
sectional areas as specified in the Project Specification.  

Earthing connections to converter-fed motors shall be in accordance with the Standard Drawing for 
Converter-Fed Motor Earthing. 

6.5 PFC Capacitor Banks and Harmonic Filters 
The capacitor casings and metal support frames of free-standing PFC capacitor banks shall be 
earthed in accordance with the supplier’s installation instructions. 

The support base/insulators of free-standing air-cored reactors shall be earthed in accordance with the 
supplier’s installation instructions, with care being taken to not create closed loops within which 
currents can be induced. 

Free-standing iron-cored reactors and filter resistors shall be earthed in accordance with the supplier’s 
installation instructions. 

Where equipment is installed indoors, the earthing connections shall be made with copper earthing 
continuity conductors to the main earthing bar. 

Where the equipment is installed outdoors in a fenced yard, the earthing connections shall be made to 
the earth grid of the yard. 

6.6 MV and LV Cables 
The metal components of cables shall be earthed in accordance with the following standards: 

Table 2: MV and LV Cable earthing standards  

Standard Number  Description  

SANS 10142-1 The Wiring of Premises Part 1: Low-voltage Installations 

SANS 10198-9 Power Cables Up To 33 kV: Jointing and Termination of Extruded Solid 
Dielectric-Insulated Cables up to 3,3 kV 

SANS 10198-10 Power Cables Up To 33 kV: Jointing and Termination of Paper-Insulated 
Cables 

SANS 10198-11 Power Cables Up To 33 kV: Jointing and Termination of Screened 
Polymeric-Insulated Cables 

SANS 10198-12 Power Cables Up To 33 kV: Installation of Earthing System 

 
Unless otherwise specified in the Project Specification, metal sheaths, metal screens and armouring of 
single-core cables shall be earthed at both ends of the cables. 

Unless otherwise specified in the Project Specification, metal sheaths, metal screens and armouring of 
single-core cables shall be earthed at both ends of the cables. 
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6.7 MV Surge Arresters 
Surge arresters at MV overhead line supply points shall be earthed in accordance with the Standard 
Drawing for OHL Surge Arrester Earthing. 

  
Figure 5: Earthing of MV Overhead Surge Arresters  

6.8 Equipment Yard Fences 
The enclosing fences of outdoor equipment yards for electrical equipment (switchgear, transformers, 
PFC capacitors, harmonic filters, etc.) shall be earthed in accordance with the Standard Drawing for 
Equipment Yard Fence Earthing. 
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Figure 6: Earthing of Equipment Yard Fences  
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6.9 LV Electrical Equipment 
LV electrical equipment shall be earthed in accordance with SANS 10142-1: The Wiring of Premises 
Part 1: Low-voltage Installations. 

7 Equipotential Bonding 

7.1 Main Equipotential Bonding 
Main equipotential bonding shall be provided in accordance with SANS 10142-1 from the main earth 
bar to the following extraneous conductive parts of an installation: 

(a) Hot and cold water systems 

(b) Antennas 




























































































































































































































































































































































































































































































































































































































































