STRUCTURAL WORKS

TECHNICAL SPECIFICATIONS

SECTION BA-BF
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BA.1. ROOF COVERINGS

CONTENTS
BA 01 SCOPE
BA 02 STANDARD SPECIFICATIONS
BA 03 MEASUREMENT AND PAYMENT
BA 01 SCOPE
This specification covers the removal of existing roof coverings, waterproofing and the supply,
delivery and installation of new raof coverings and water-proofing to various types of buildings.
Roof coverings shall mean the scope of work related to the removal of existing roof coverings,
water-proofing and ancillary items, the supply and installation of new roof sheeting, roofing
screws, purling, flashings, rainwater goods, water-proofing, fascias and barge boards. This
specification also includes minor work related to trusses, purlins, paintwork, minor plumbing
works and water-proofing to concrete roofs. '
BA 02 STANDARD SPECIFICATIONS
BA 02.1 GENERAL STANDARD SPECIFICATIONS
The latest edition, including all amendments to date of tender, of the following specifications,
publications and codes of practice shall be read in conjunction with this specification and shall
be deemed to form part thereof:
Part A- Construction works: Specifications - General Specifications
PW 371 - Second edition (edition 2.1), July 2014
Part B- Construction works: Specifications - Particular Specifications
Second edition (edition 2.2), December 2015
SANS 1200HB - Cladding and Sheeting
SANS 1783-4 - Softwood brandering and battens
SANS 935 - Hot-dip (galvanised) zinc coatings
SANS 1273 - Fasteners for sheet roof and wall coverings
BA 02.2 ADDITIONAL SPECIFICATIONS

Technical Specification AA: Carpentry and Joinery
Technical Specification BC: Waterproofing of Concrete Roofs
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ADDITIONAL REQUIREMENTS FOR REPAIR OF PROFILED ROOF SHEETING
(NON-CONCEALED FIXING AND CONCEALED FIXING)

Roof sheeting

Existing roof sheeting shall either be replaced or to a small extenit be repaired according to the
schedule of Quantities and as instructed by the Engineer. Where new sheeting is specified, the
existing roof sheeting must be removed. Each day's removed sheeting shall be fully covered
with new roof sheeting at the end of the day. Plastic sheeting or equivalent approved protection
to minimize damage possibilities due to rain, etc and to protect the personnel and occupied
buildings. The new roof sheeting shall be 0, 6 mm thick galvanised baked silicone polyester
enamel paint (baked enamel) IBR or equivalent approved for roof slopes exceeding 15°.
Concealed fixed type Galvanised baked enamel roof sheeting will in general be used to cover
roofs with slopes not exceeding 15°. The sheeting must be laid in long lengths without end
overlaps. The broad flutes must be turned up at the apex to form a dam, and turned down at
the eaves to form a drip. Metal closers 0,8 mm thick galvanised (baked enamel), complete with
polyclosers set in one run of silicone sealant, are required at apexes, ridges, side and head
walls, etc. The Contractor shall take all necessary dimensions and measurements on site' prior
to manufacturing and installation. Z275 galvanising spelter shall be used and the ‘Contractor
shall provide SANS certificates of compliance to the Engineer. Various standard dark colours
will be used for baked enamel finished roof sheeting, flashings, gutters and down pipes. In all
cases the roofing must be laid strictly in accordance with the manufacturer’s specifications.

In certain cases, existing roof sheeting that is removed from buildings, will be re-used to repair
similar types of structures. The following paragraphs in specification PW 371 A must be
specifically read in conjunction with this technical specification:

Paragraph 7.6 and 7.7

Main fasteners to timber purlins: Galvanised/baked enamel IBR or equivalent approved
sheeting

90 mm x no. 14 hexagon head (H/H) carbon steel (C/S) cadmium plated Posidriv or equivalent
approved roofing screws with 29 mm diameter x 1,0 mm thick galvanised conical washers and
poly-isobutyl grommet assembly must be used. Main fasteners for steel purlins are to be 65 mm
long. Fasteners to be provided at alternating ribs and all side laps.

Side lap fasteners: Galvanised/baked enamel IBR or equivalent approved sheeting

Stitching will be done with 25 mm x no. 14 H/H C/S posidriv or equivalent approved roofing
screws @ 600 c/c maximum with 29 mm diameter x 1,0 mm thick galvanised conical washers
and poly-isobutyl grommet assembly. Provide 10 x 1, 6 mm thick butyl rubber sealer strip
between sheets.

Flashings

0,8 mm thick baked enamel/galvanised flashings at ridge caps, side and head walls, drips,
corners etc,as described elsewhere. The minimum length of an overlap between flashings is
150 mm. Apply two runs of silicone sealant between flashings. Flashings to be stitched together
with 25 mm x no. 14 H/H C/S posidriv or equivalent approved roofing screws with 28 mm
diameter x 1, 0 mm thick galvanised conical washers at end laps and longitudinally @ 400 c/c
maximum at ribs, etc. The Contractor shall take all necessary dimensions and measurements
on site prior to manufacturing and installation.
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Sealant

Silicone sealant with an amine cure system with primer shall be used to waterproof all flashings
and rainwater goods, viz. gutters and down pipes. Two runs of silicone shall be provided at end
overlaps.

Pipe flashings

EPDM/silicone pipe-through-roof flashings to diameter or equivalent approved pipe flashings
shall be used to waterproof pipe protrusions through the roof sheeting. Installation shall be done
strictly in accordance with the manufacturer’s specification and shall include the application of
EPDM/silicone pipe through roof flashing and sealant and fastening of flashing to surface with
TEKS or equivalent approved self-drilling fasteners.

Insulation

No insulation repairs are required. In certain cases insulation may be necessary to reduce heat
load or to comply with hygiene requirements as in abattoirs. Refer to section 6.1 of PW 371.

Specification for non-visible roof insulation material:

Heavy grammage double sided reflective aluminium foil (heavy grade) laid on 1,6 mm diameter
galvanised straining wires at 300 mm centres to the manufacturer’s specification. The insulation
shall be laid longitudinally over the purlins and lapped 150 mm at joints.

Specification for visible roof insulation material:

White  thermal insulation low density polyethylene bubble and Aluminium foil backing fire
retardant grade laid on 1,6 mm diameter white plastic (PVC) coated straining wires at 383 mm
centres to the manufacturer’s specification. The insulation shall be laid longitudinally over the
purlins and lapped joints.

ADDITIONAL REQUIREMENTS FOR REPAIR OF PROFILED SIDE WALL CLADDING (NON-

BA 02.4.1

CONCEALED FIXING AND CONCEALED FIXING)

Side wall cladding

Existing side wall cladding shall either be repaired or replaced in accordance with the Schedule

of
Quantities. Where new cladding is specified, the existing side wall cladding must be removed.

Each day’s removed cladding shall be fully covered with new cladding at the end of the day.
The new side wall cladding shall be 0,6 mm thick galvanised (or baked enamel) IBR or
equivalent approved. The cladding must be laid in long lengths without end overlaps. Metal
closers 0,8 mm thick galvanised (or baked enamel), complete with polyclosers set in one run
of silicone sealant, are required at gables, ridges, side and head walls, etc. The Contractor shall
take all necessary dimensions and measurements on site prior to manufacturing and
installation. Z275 galvanising spelter shall be used and the Contractor shall provide SANS
certificates of compliance to the Engineer. Heavy duty profiled polycarbonate sheets shall be
used for translucent sheeting. Various standards dark colours for baked enamel finished side

“wall cladding , flashings, gutters and down pipes will be used . In all cases the cladding must

be laid strictly in accordance with the manufacturer’'s specifications.
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BA 02.4.2 Main fasteners to timber girts: Galvanised/Galvanised baked enamel IBR (or equivalent
approved) and profiled translucent sheeting

90 mm x no. 14 hexagon head (H/H) carbon steel (C/S) cadmium plated posidriv or equivalent
approved roofing screws with 29 mm diameter x 1,0 mm thick galvanised conical washers and
poly-isobutyl grommet assembly must be used. Main fasteners for steel girts are to be 65 mm

long. Fasteners to be provided at alternating ribs.

BA 02.4.3 Side lap fasteners: Galvanised/Galvanised baked enamel IBR (or equivalent appfoved}
Sheeting

Stitching will be done with 25 mm x no. 14 H/H C/S posidriv or equivalent approved roofing
screws screws @ 600 c/c with 29 mm diameter x 1,0 mm thick galvanised conical washers and
poly-isobutyl grommet assembly. Provide 10 x 1,6 mm butyl rubber sealer strip between sheets.

BA 02.4.4 End overlaps

If unavoidable, the end overlap shall be 300 mm minimum between sheeting and sealed with two
rows of silicone sealant between the sheets. Bolt the ribs in the overlap region with the profiled
(polycarbonate) translucent sheeting with galvanised no. 14 gutter bolts, bonded washers and nuts
through every alternative rib.

BA 02.4.5 Side overlaps: Vertical profiled translucent sheeting

Stitching will be done with 8 mm cadmium-plated cladding bolts and nuts x 25 mm long @ + 300 c/c
with 19 mm diameter x 1,0 mm thick galvanised conical washers and poly-isobutyl grommet

assembly.
BA 02.5 RAINWATER GOODS
BA 02.5.1 Gutters

Standard size for houses:

100 x 75 x 0,8 thick standard baked enamel/galvanised non-supporting beaded gutter. Galvanised
brackets to be provided at every truss. Brackets to be painted to specification in the Schedule of
Quantities.

Alternatively standard 140 x 127 x 83 x 0,6 mm thick concealed fix profile sheeting baked
enamel/galvanised fascia gutter with galvanised gutter clips can be used.

Typical size for other buildings:
125 x 100 x 0,8 thick standard baked enamel self-supporting beaded gutter.

Dark colours to Consultant’s specification.
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The following paragraphs in specification PW 371 must be read in conjunction with this technical
specification:
18.1.1,18.1.2 &18.1.3.
The Contractor shall take all necessary dimensions and measurements on site prior to
manufacturing and installation.
BA 02.5.2 Joints in gutters, valleys, etc
150 mm overlap sealed with an approved silicone and riveted together with 2 rows of sealed pop
rivets. Linings to valleys and secret gutters, etc, shall have an overlap of 225 mm.
BA 02.5.3 Gutter accessories and ancillary items
End stops: 0,8 mm thick baked enamel/galvanised finished end stops joined to gutter on site
and sealed as for joints in gutters.
Outlets: 0,8 mm thick baked enamel/galvanised finished outlets fixed to gutter with pop rivets
and sealed with an approved silicone. Outlet to slip into down pipe.
Fascia straps: 25 mm wide x 1,0 mm thick galvanised straps at +/- 686 mm c/c.
Corner joints:  Corner joints to be neatly mitred, pop riveted together and sealed with an
approved silicone.
Sealant: Clear silicone sealant with amine cured system and primer shall be used to
waterproof gutters and down pipes.
BA 02.5.4 Down pipes
Standard sizes:
100 x 75 x 0, 6 thick baked enamel/galvanised down pipes
100 x 100 x 0,8 thick baked enamel/galvanised down pipes
Dark colours to Consultant’s specifications.
Down pipes to have double-seamed joints. Down pipes, shoes, offsets, etc, shall be joined together
by means of 100 mm slip joints and pop riveted together.
The Contractor shall take all necessary dimensions and measurements on site prior to
manufacturing and installation.
BA 02.5.5 Down pipe acessories

Brackets: Standard galvanised brackets shall be spaced at centres not exceeding 2,4 metres.

Brackets to be primed and painted with 2 coats of high gloss enamel.

Shoes. offsets and spreaders: Manufactured from 0,8 mm thick baked enamel/galvanised
material, cut and mitred to suit. All joints to be sealed with an
approved silicone sealant
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BA.02.5.6  General

The Contractor will be responsible for the stability of the supporting structure during and after
removal of existing roof cladding and sheeting.

SANS.1200 HB "Cladding and Sheeting” will be applicable for the erection of all new roofs.

The Contractor must give a minimum 3 year guarantee for the watertight roof and workmanship.
The manufacturer must carry out inspections at regular intervals during the construction
period. He must issue a certificate of acceptance and compliance on completion to the client.

BA 03 MEASUREMENT AND PAYMENT

BA.03.1 DETAILS OF MATERIAL TO BE USED

For detail descriptions of materials, thicknesses, dimensions and ancillary items to be used, as
specified in the various payment .items of roof sheeting, cladding, flashings, etc; refer to the
scheduled list below:

Flashings: Refer to Technical Specifications BA

Roof:

0,8 mm thick
Galvanised baked
enamel Ridge

482 mm girth (231 + 231), 3 x bends (2 are shallow bends). Fix flashing to roof
sheeting with posidriv screws and washers. 150 mm overlap sealed with 2 rows of
pop rivets and 2 rows of silicone; 2 rows of broad flute polyclosers bedded in

Flashing silicone, 2 rows x 0,6 mm thick Galvanised baked enamel broad flute metal
closers. Bend up trough to form a dam.
0,6 mm thick Fix standard serrated narrow flute eaves closer to timber purlin. Patch plaster and

Galvanised baked
enamel Eaves
Closer

touch up paint work.

0,8 mm thick
Galvanised Apex
Trim

462 mm girth (231 + 231 vertical), 3 x bends (2 are shallow bends). Fix flashing to
roof sheeting with posidriv screws and washers. 150 mm overlap fixed and sealed
with 2 rows of pop rivets and 2 rows of silicone. 1 row of broad flute polycloser
bedded in silicone, 2 rows x 0,6 mm thick galvanised broad flute metal closers.
Bend up trough to form a dam.

0,8 mm thick
Galvanised baked
enamel Headwall
Flashing

385 mm girth (231 + 154 vertical) headwall flashing, 2 x bends (1 is a shallow
bend). Fix flashing to roof sheeting with posidriv screws and washers. 150 mm
overlap fixed and sealed with 2 rows of pop rivets and 2 rows of silicone. 1 row of
broad flute polycloser bedded in silicone, 1 row x 0,6 mm thick Galvanised baked
enamel broad flute metal closer. Bend up trough to form a dam. 154 mm girth (114
+ 25 + 15 lip @ 15°) Galvanised baked enamel counter flashing, 3 x bends (1is a
shallow bend). Counter flashing to overlap with headwall flashing with at least 75
mm. Cut 6 mm wide groove into brick wall for counter flashing. Prime joint and
seal with an approved 8 x 6 mm poly-urethane sealant.

Extra over for
cutting into brick
wall

6 mm wide groove x 30 mm deep into brick wall. Clean groove from dust and
prime groove.

0,8 mm thick

462 mm girth (231 + 231), 3 x bends (2 are shallow bends). Fix flashing to roof
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Flashings: Refer to Technical Specifications BA

Galvanised baked

sheeting with posidriv screws and washers. 150 mm overlap sealed with 2 rows of

enamel Hip pop rivets and 2 rows of silicone. 2 rows of broad flute polyclosers bedded in

Flashing silicone, 2 rows x 0,6 mm thick Galvanised baked enamel broad flute metal
closers on rake. Bend up trough to form a dam.

0,8 mm thick 462* mm girth (308 + 154* vertical, girt position determines final upstand length on

Galvanised baked
enamel Apron

site), 3 x bends (2 are shallow bends). Fix flashing to roof sheeting with posidriv
screws and washers. 150 mm overlap sealed with 2 rows of pop rivets and 2 rows

Flashing of silicone. 2 rows of broad flute polyclosers bedded in silicone, 1 row x 0,6 mm
thick Galvanised baked enamel broad flute metal closer. Bend up trough to form a
dam.

0,8 mm thick 462" mm girth (154 vertical + 308*, girt position determines final upstand length), 3

Galvanised baked
enamel Eaves

x bends (2 are shallow bends). Fix flashing to roof sheeting with posidriv screws
and washers. 150 mm overlap sealed with 2 rows of pop rivets and 2 rows of

Flashing silicone. 1 row.each of broad and narrow flute polyclosers bedded in silicone, 1
row each x 0,6 mm thick Galvanised baked enamel broad and narrow flute metal
closers. Turn down trough to form a drip. Overhang length of roof sheeting to be
determined on site.

0,8 mm thick 308 mm girth (262 + 46 vertical), 3 x bends (2 are shallow bends). Fix flashing to

Galvanised baked
enamel Gable

roof sheeting with posidriv screws and washers. 150 mm overlap sealed with 2
rows of pop rivets and 2 rows of silicone. Flashing to be fitted tightly over gable

Flashing fascia board. Provide one row of continuous silicone on rib.
(residential type)
0,8 mm thick 462 mm girth (262 +200 vertical), 3 x bends (2 are shallow bends). Fix flashing to

Galvanised baked
enamel Gable
Flashing (industrial

type)

roof sheeting with posidriv screws and washers. 150 mm overlap sealed with 2
rows of pop rivets and 2 rows of silicone. 1 row x 0,6 mm thick Galvanised baked
enamel broad flute metal closer on side wall cladding. Provide one row of

continuous silicone on rib.

0,8 mm thick
Galvanised baked
enamel Side Wall
Flashing

385 mm girth (231 + 154 vertical) side wall flashing, 2 x bends (1 is a shallow
bend). Fix flashing to roof sheeting with posidriv screws and washers. 150 mm
overlap fixed and sealed with 2 rows of pop rivets and 2 rows of silicone. 1 row of
broad flute polycloser bedded in silicone (only for vertical side wall cladding). 154
mm girth (114 + 25 + 15 lip @ 15°) Galvanised baked enamel counter flashing, 3 x
bends (1 is a shallow bend). Counter flashing (side wall is a brick wall) to overlap
with side wall flashing with at least 75 mm. Cut 6 mm wide groove into brick wall
parallel to roof sheeting for counter flashing. Prime joint and seal with an approved
6 x 6 mm poly-urethane sealant.

0,8 mm thick
Galvanized Roof
Overhang Barge
Flashing

616 mm girth (286 + 300 vertical + 20 + 10 vertical) standard Craft-Lock barge
flashing, 4 x bends (1 is a shallow bend). Fix flashing to roof sheeting with posidriv
screws and washers, and to 250 x 25 wide x 2,5 thick with 25 mm lip galvanised
bracket. The galvanised bracket to be screwed to rafter ends with 2 countersunk
brass screws. 150 mm overlap fixed and sealed with 2 rows of pop rivets and 2
rows of silicone. 1 row of broad flute polycloser bedded in silicone, 1 row x
Galvanised baked enamel broad flute metal closer bedded in a row of silicone.

Bend up trough to form a dam.

0,8 mm thick
Galvanised baked
enamel Side Roof
Overhang Flashing
(carports)

616 mm girth (286 + 300 vertical + 20 + 10 vertical), 4 x bends (1 is a shallow
bend). Fix flashing to roof sheeting with posidriv screws and washers, and to 250
X 25 wide x 2,5 thick with 25 mm lip galvanised bracket. The galvanised bracket to
be screwed to timber rafter ends with 2 countersunk brass screws or to be site
welded to steel purlins. 150 mm overlap fixed and sealed with 2 rows of pop rivets

and 2 rows of silicone.
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Flashings: Refer to Technical Specifications BA

0,8 mm thick
Galvanised Valley
Flashing

770 mm girth (308 + 27 vertical + 100 wide gutter + 27 vertical + 308), 6 x bends
(2 x shallow bends). Fix valley gutter to top of valley rafters with posidriv screws
and washers (seal with silicone). Cut and bend valley gutter at main gutter with 25
mm down lip. 225 mm overlap fixed and sealed with 2 rows of pop rivets and 2
rows of silicone. 2 rows of narrow flute polyclosers in ribs bedded in silicone. .

0,8 mm thick
Galvanised Valley
Side Wall Flashing

616 mm girth (308 + 27 vertical + 140 wide gutter + 141 vertical), 4 x bends (1 is a
shallow bend). Fix valley gutter to top.of valley rafter with Posidriv screws and
washers (seal with silicone) and impact nails (6 mm dia x 60 long @ 200 c/c) to
brick wall. Cut and-bend valley gutter at main gutter with 25 mm down lip. 225 mm
overlap fixed and sealed with 2 rows of pop rivets and 2 rows of silicone. 1 row of
narrow flute polyclosers in ribs bedded in silicone. 154 mm girth (114 + 25 + 15 lip
@ 15°) galvanised counter flashing, 3 x bends (1 is a shallow bend). Counter
flashing (side wall is a brick wall) to overlap with side wall flashing with at least 75
mm. Cut 6 mm wide groove into brick wall parallel to roof sheeting for counter
flashing. Prime joint and seal with an approved 6 x 6 mm poly-urethane sealant.

0,8 mm thick
Galvanised baked
enamel Flat Back
Flashing

1200* mm wide (25 mm lips on sides bend down to angle of rib) x 925 mm girth, *
width of roof monitors determine the final width of flat back flashing. Flat back
flashing for full length between monitor and ridge. Fix flashing to roof sheeting with
posidriv screws or sealed type Aluminium blind pop rivets. 150 mm overlap fixed
and sealed with 2 rows of pop rivets and 2 rows of silicone. 1 row of broad flute
polycloser bedded in silicone at bottom end of flat back flashing.

0,8 mm thick 616 mm girth (154 vertical x 462 at slope), 1 x bend. Fix boundary/side valley

Galvanised baked [|gutter to top of valley rafter with posidriv screws and washers (seal with silicone)

enamel Wall and impact nails (6 mm dia. x 60 long @ 200 c/c) to brick wall. 225 mm overlap

Gutter fixed and sealed with 2 rows of pop rivets and 2 rows of silicone. 1 row x 0,6 mm
thick galvanised narrow flute closers in ribs fixed to purlins with posidriv screws
and washers; seal with silicone. 154 mm girth (114 + 25 + 15 lip @ 15°)
Galvanised baked enamel counter flashing, 3 x bends (1 is a shallow bend).
Counter flashing (side wall is a brick wall) to overlap with side wall flashing with at
least 76 mm. Cut 6 mm wide groove into brick wall for counter flashing. Prime joint
and seal with an approved 6 x 6 mm poly-urethane sealant.

0,8 mm thick 231 wide x 77 vertical x 462 long, shallow bend for horizontal portion. Fix flashing

Galvanised baked
enamel Corner
Piece Flashing (for
monitors)

to roof sheeting with Posidriv screws or sealed type Aluminium blind pop rivets.
Seal overlap with 2 rows of pop rivets and 2 rows of silicone. Provide broad flute
polyclosers bedded in silicone in troughs. '

Walls: (m)

0,8 mm thick
Galvanised baked
enamel External
Vertical Flashing

462 mm girth (231 + 231), 3 x bends (2 x shallow bends). Fix flashing to roof
sheeting with Posidriv screws and washers. 150 mm overlap sealed with 2 rows of
pop rivets and 2 rows of silicone.

0,8 mm thick
Galvanised baked
enamel Internal

Vertical Flashing

462 mm girth (231 + 231), 3 x bends (2 x shallow bends). Fix flashing to roof
sheeting with Posidriv screws with washers. 150 mm overlap sealed with 2 rows of
pop rivets and 2 rows of silicone.

0,8 mm thick 462 mm girth (231 + 231), 3 x bends (2 x shallow bends), fix flashing to roof
Galvanised sheeting with Posidriv screws with washers. 150 mm overlap sealed with 2 rows of
Internal Vertical pop rivets and 2 rows of silicone.

Flashing

0,8 mm thick 154 mm girth (64 vertical + 50 + 20 vertical + 20) standard drip flashing, 3 x
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Flashings: Refer to

Technical Specifications BA

Galvanised Drip

bends. Fix flashing to girts or roof sheeting with sealed type Aluminium blind pop

Flashing rivets or Posidriv screws with washers. 50 mm overlap sealed with one row of
silicone and stitched together with sealed blind type pop rivets.
0,8 mm thick 154 mm girth 3 x bends. Different flashing details for sill, jamb and top of window.

Galvanised baked
enamel Window
Flashings

Contractor to provide details to Engineer for approval. One row of narrow flute
polyclosers bedded in silicone above and below window frame. Fix flashings to
girts or roof sheeting with Posidriv screws and washers or sealed type Aluminium
blind pop rivets. 100 mm overlap sealed with 2 rows of pop rivets and 2 rows of
silicone. Seal around window frame with silicone to waterproof flashings. 1 row x

0,6 mm thick Galvanised baked enamel broad flute metal closer for sill flashing.

0,8 mm thick
Galvanised baked
enamel Door
Flashings

154 mm girth 3 x bends. Different flashing details for sill, jamb and top of window.
Contractor to provide details to Engineer for approval. One row of narrow flute
polyclosers bedded in silicone above and below window frame. Fix flashings to
girts or roof sheeting with Posidriv screws and washers or sealed type Aluminium
blind pop rivets. 100 mm overlap sealed with 2 rows of pop rivets and 2 rows of
silicone. Seal around window frame with silicone to waterproof flashings. 1 row x
0,6 mm thick Galvanised baked enamel broad flute metal closer for sill flashing

0,8 mm thick
Galvanised baked
enamel Bull Nose
Flashing

462 mm girth (262 +200 vertical), 3 x bends excluding curving (2 are shallow
bends), Fix flashing to roof sheeting with Posidriv screws and washers. 300 mm
max. ovérlaps (run outs) sealed with 2 rows of pop rivets and 2 rows of silicone. 1
row x 0,6 mm thick Galvanised baked enamel broad flute metal closer on side wall
cladding. Provide one row of continuous silicone on rib. Contractor to measure
radius on site prior manufacturing.

Roof Insulation: (m

?)

White Bubble Foil
on white straining
wires (abattoirs
only)

Lay insulation strictly to manufacturer's specifications. Use 1,6 mm diameter white
PVC coated straining wires @ 300 mm c/c max. Refer o clause 2.3.7 of Technical
Specification BA: Roof Coverings.

420 RSA heavy
duty reinforced
reflective
Aluminium foil

Lay insulation strictly to manufacturer's specifications. Refer to clause 2.3.7 of
Technical Specification BA: Roof Coverings.

Rainwater Goods:{m)

100x 75 x 0,8 mm
thick Galvanised
baked enamel
beaded non-
supporting box
gutter

Provide 25 x 1 mm thick galvanised fascia straps @ 686 c¢/c to support fascia of
gutters; fix with 6 mm galvanised gutter bolts, nuts and washers. All accessories
and ancillary items included. Roof sheeting troughs to be have drip bend.

100 x 75 x 0,6 mm
thick Galvanised
baked enamel
down pipes; height
<5m

Provide one down pipe for every 6 m of gutter length. For gutter length of 3 to 6 m,
provide two down pipes. All accessories and ancillary items included.

125 x 100 x

0,8 mm thick
Galvanised baked
enamel self-
supporting box
gutter

Gutter to be braced back to the roof sheeting with a 25 x 1 mm thick galvanised
fascia straps @ 686 c/c. The detail can only be applied to sheeting with a max.
cantilever of 450 mm from first purlin. Roof sheeting troughs to be have drip bend.
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Flashings: Refer to Technical Specifications BA

125 x 100 x Provide one down pipe for every 8 m of gutter length. For gutter length of 4,5 to 6
0,8 mm thick m, provide two down pipes. All accessories and ancillary items included.
Galvanised baked

enamel down

pipes

100 x 100 x Provide one down pipe for every 6 m of gutter length. For gutter length of 4,5 to 6
0,8 mm thick m, provide two down pipes. All accessories and ancillary items included.

Galvanised baked
enamel down

pipes

Pipe Flashings: (No. and Dia.)

EPDM/silicone
pipe-through-roof
flashings to
diameter pipe
flashings to
diameter

For all residential type of buildings, pipe protrusions through roof sheeting will be
eliminated by re-routing existing pipe work. For all other pipe protrusions: Use
EPDM/silicone pipe-through-roof flashings to diameter no. 2 for pipe diameters 40
- 80 mm and EPDM/silicone pipe-through-roof flashings to diameter no. 4 for pipe
diameters 80 - 150 mm. EPDM/silicone pipe-through-roof flashings to diameter
flashings are made of E.P.D.M. rubber compound of a carbon black colour.

0,8 mm thick
Galvanised baked
enamel Cravat and
Cowl Flashing to
diameter

Refer to roof'and wall details no 1 and 2. {Bound into the back of this document).

Pipework: (No.)

Re-route existing
pipes; diameter
and number

Re-routing of roof void geyser pipework:

Disconnect and remove existing overflow pupe from Latco or equivalent - and or
Safety Valve, supply and connect new 15-28mm dia polycop pipe to existing Latco
or equivalent - and or Safety Valve including all necessary fittings, adaptors,
brackets, etc and re-route pipework in ceiling or roof void to protrude through
external wall, including making good of external wall, irrespective of finish. Allow
approximately 7m horizontal and 3m vertical pipework to ground level per geyser,
complete with standard primer, one undercoat and two coats of super acrylic paint
to exposed pipework to match existing paint system and colour.

Ventilation pipework:

Remove existing 100mm dia ventilation pipe section protruding through roof
covering. Install 90° bend below roof level and re-route ventilation pipe to clear
overhang. Install 90° reducing 100 x 50 bend and rise with 50mm dia pipe to
600mm. Install standard sewer pipe ventilation cowl on top of ventilation pipework.
Pipe material must adapt to existing material of ventilation pipework. The
bracketing and supports of the ventilation pipework shall be as per manufactuers
specifications. Standard primer, one coat undercoat and two coats of super acrylic

paint to exposed pipework to match existing paint system and colour.
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DETAILS OF ROOF PAINT REPAIR WORK

Specification of paint shall be an extremely durable weather and UV resistant coating system
for Galvanised iron roofs or previously painted galvanised iron roofs.

Atwo coat system shall be used consisting of a two component re-coatable polyurethane acrylic
finish.

The mixing ratio of the dual pack enamel system shall be as per the manufacturer's
specifications. Both components shall be stirred with a power mixer until homogeneous. The
dual pack enamel system shall always be applied over a suitable primer and/or intermediate
coats within the manufacture’s specified over-coating intervals.

Contractor must ensure that the work is done by a competent person and must be approved by
the Engineer before work may commence

SURFACE PREPARATION — PREVIOUSLY PAINTED

Remove all peeling paint by sanding, scraping or water cooled grinders fitted with reversible
knotted wire brush. Care must be taken not to remove any sound galvanizing. Any unsound
paint will fail at a later stage. Wash roof with Aquasolv degreaser, scotch brite or equivalent
pads and rinse thoroughly with clean water to ensure soluble chloride content <75mg per m2.
Ensure that all degreaser is properly washed off.

SURFACE PREPARATION - UNPAINTED GALVANISED

Wash roof with degreaser, scotch brite or equivalent pads and rinse thoroughly with clean
water. Ensure that all degreaser is properly washed off, to ensure soluble chlorine content
<75mg per m2.

APPLICATION

Apply one coat of a two component anti-corrosive strontium chromate epoxy primer by using
airless spray. Allow 4 hours drying time. Apply a second coat if necessary to achieve the
specified DFT of 25 — 35 microns.

Apply one coat of a dual pack polyurethane enamel system with acrylic finish by airless spray
to achieve complete obliteration. Ensure that a single coat of wet film application of 88 — 135
microns is achieved. This will give a DFT of 50 — 75 microns. Application in high humidity
environments (75% RH) may cause surface bloom.

GUARANTEE

The Contractor must give a written 5 year guarantee for the quality and workmanship of the
paint work (fair wear and tear excepted). The Contract or shall be liable for any peeling or flaking
paint applied by the Contractor and shall execute all such work of repair, rectification and
making good of painted surfaces as may be ordered in writing by the Engineer. The
manufacturer must carry out inspections at regular intervals during the construction period. He
must issue a certificate of acceptance and compliance on completion to the client.
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Supply and install cladding and sheeting: Unit: mz

The area measured will be that of the exposed surface of the finished building as specified in,

Subclause 8.1.1 of SANS 1200 HB.
Separate items will be scheduled for roof sheeting and side cladding, subdivided for each type

sheeting, cladding and finish, each profile and straight or curved sheets.

The rate shall cover the cost of supplying, delivering, storing on Site, handling, moving, installing
and fixing the sheeting or cladding (finished or prepainted as scheduled) complete with all
necessary fasteners (all sheeting, cladding and accessories are to be supplied by a South
African based manufacturer and are.subject to a three year written guarantee for water tightness
and workmanship). The rate shall also cover the cost of cutting, notching, waste, all scaffolding,
temporary supports, hoisting facilities and safety precautions (see Subclause 8.1.1 of SANS

Forming cranks, bullnoses, etc: ) Unit: m

Cranks, bullnoses, etc will be measured by length, with bullnoses to a maximum of 600mm

Separate items for cranks, bullnoses, etc, will be scheduled for each different type of sheeting,

The rate shall cover the cost of supplying, delivery, storing on Site, handling, moving, installing
and fixing of cranks, bullnoses, etc and shall be measured as an extra over the specified roof
sheeting. The rate shall also cover the cost of cutting, notching, waste, all necessary
scaffolding, temporary supports, hoisting facilities and safety precautions (see Subclause 8.1.2

BA 03.02 SCHEDULED ITEMS
BA.03.02.01
of
1200HB).
BA.03.02.02
radius and bend to maximum of 90°.
profile and finish.
of SANS 1200 HB).
BA.03.02.03

Carefully remove existing cladding and sheeting: Unit: m2

The area measured will be that of the exposed surface of finished building (see Subclause 8.1.1
of SANS 1200 HB).

Separate items will be scheduled for roof covering and side cladding, without differentiating amongst
different profiles, etc.

The rate shall cover the cost of removing of existing roof sheeting or side cladding inclusive of
flashings and sundry items from timber or steel purlins, and the removal from site of all such material.
The rate shall also cover the cost of any scaffolding, temporary supports, hoisting facilities etc as
well as credit for the redundant material becoming the property of the Contractor.

The rate shall also cover all temporary necessary dust screens, sheets, plastic linings, etc laid
horizontal or vertical inside existing roof spaces or voids on top of ceilings, trusses, etc to protect all
contents inside the buildings while replacing or repairing the roof coverings.
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BA.03.02.04

BA.03.02.05

BA.03.02.06

BA.03.02.07

Carefully remove and store existing cladding and sheeting: Unit: mz

The area measured will be that of the exposed surface of finished building (see Subclause 8.1.1
of SANS 1200 HB).

Separate items will be scheduled for roof covering and side cladding without differentiating
amoéngst different profiles etc.

The rate shall cover the cost of removing of existing roof sheeting or side cladding inclusive of
flashings and sundry items from timber or steel purlins, the temporary storage of the removed
sheeting or cladding at a store area (position of store area to be indicated on site). The rate
shall also cover the cost of any scaffolding, temporary supports, hoisting facilities etc.

The rate shall also cover all temporary necessary dust screens, sheets, plastic linings, etc laid
horizontal or vertical inside existing roof spaces or voids on top of ceilings, trusses, etc to protect
all contents inside the buildings while replacing or repairing the roof coverings.

Re-erect: Stockpilled cladding and sheeting: Unit: m2

The area measured will be that of the exposed surface off the finished building (see Subclause
8.1.1 of SANS 1200 HB).

Separate items will be scheduled for roof covering and side cladding without differentiating
amongst different profiles, etc..

The rate shall cover the cost of preparing, re-erecting, handling, moving, installing existing
stockpiled sheeting and cladding including new fixing fastners, etc complete. The rate shall also
cover the cost of cutting, notching, waste, all scaffolding, temporary supports, hoisting facilities
and safety precautions (see Subclause 8.1.1 of SANS 1200HB).

Supply and install sundry items, etc: Unit: m

Flashing, ridging, etc will be measured by length.
Separate items will be scheduled for each type, finish and shape of sundry item.

The rate shall cover the cost of supplying, delivery, storing on Site, handling, moving, installing
and fixing the relevant item complete with all fasteners and sundry items as stipulated in
BA.02.3.4.

The rate shall also cover the cost of cutting, notching, waste and of all scaffolding, temporary
supports, hoisting facilities and safety precautions (see Subclause 8.1.1 of SANS 1200 HB).

Supply and install roof insulation: Unlt mz2

The area measured will be that of the exposed surface, no deductions being made for openings
left or cut for protrusions such as those specified in Subclause 5.7 of SANS 1200 HB, or for
ventilators and the like. Deductions will be made for windows and other openings of similar’
dimensions.
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BA.03.02.08

BA.03.02.09

BA.03.02.10

The rate shall cover the costs of supplying, delivery, storing on Site, handling, moving, installing
and fixing complete with all necessary fasteners as specified in BA.02.3.7, and shall also cover
cost of cutting, notching, waste and of all scaffolding, temporary supports, hoisting facilities and
safety precautions (see Subclause 8.1.1 of SANS 1200 HB).

Supply and install rainwater goods: Unit: m

Rainwater goods and similar lengths of constant profile will be measured by length.

Sundry items such as stop-ends, bends, shoes, etc are deemed to be included in the tendered
rate per metre.

Separate items will be scheduled for each type, finish, shape and when relevant, profile of
rainwater goods. The rate shall cover the cost of supplying, delivery, storing on Site, handling,
moving installing and fixing the relevant goods complete with all necessary fasteners, etc as
specified in BA.02.5 (all complete and subject to a three year written guarantee on
watertightness and workmanship). The rate shall also cover the cost of cutting, notching and
waste, and of all scaffolding, temporary supports, hoisting facilities and safety precautions (see
Subclause 8.1.1 of SANS 1200 HB).

Carefully remove existing rainwater goods: Unit: m

The length measured will be that of the exposed length of finished building.

No separate items will be scheduled for size, thickness, material, profile, galvanized or
Galvanised baked enamel finished items.

The rate shall cover the cost of removing of existing rainwater goods inclusive of brackets and
sundry items from timber or steel purlins and trusses, the cost of any scaffoiding, temporary
supports, hoisting facilities etc and the allowance of credit for material to become the property
of the Contractor and to be removed from the site.

Miscellaneous items:

(a) Measured by number:

() (Descriptionofitem) Unit: No
(i) Etc.

(b) Measured by linear metre:

() (Descriptionofitem) Unit: m
(i) Etc.

The unit of measurement shall be the number or metre as applicable to each item.

The tendered rates shall include full compensation for manufacturing or providing and
installing each item complete as per BA.03.1.
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Roof rehabilitation: Unit: m2

The area measured will be that of the exposed surface of building as specified in Subclause
8.1.1 of SANS 1200 HB. Separate items will be scheduled for roof sheeting and side cladding,
without differentiating between different profiles, finishings, fixing methods, etc.

The rate shall cover the cost for inspecting, removing existing and supplying and fixing new
posidriv screws and mechanisms, sealants, sealer strips, etc complete.

The rate shall also cover the cost of cutting, waste, all scaffolding, temporary supports, etc all
to the approval of the Engineer.

Supply and install additional fixing screws, etc: Unit: No

The unit of measurement will be the number of additional screws installed.

The rate shall cover the cost for removing defective fixing screws as indicated by the Engineer,
and replacing aforesaid with new posidriv or equivalent approved fixing screws in similar
previous positions.

No separate items will be scheduled for roof sheeting, side cladding or different profiles.
Payment under this item shall not include the screws to be replaced under the roof rehabilitation
item above.

Carefully remove and re-erect ventilation units: Unit: No

The unit of measurement will be number of ventilation units removed, temporarily stored and
resized to similar positions.

The rate shall cover the cost for carefully removing existing ventilation units approximately
2,5m2 in area from existing roof structures, temporary storage, servicing of existing ventilation
units, cleaning, re-erecting later onto new roof sheeting (irrespective of type or profile of
sheeting), new ventilation flashings and counter flashings, sealants, fixing screws, fasteners,
etc complete. The rate shall also cover the cost for cutting openings into new sheeting for
ventilation units, waste, all necessary scaffolding, temporary supports, hoisting facilities and
safety precautions (see Subclause 8.1.1 of SANS 1200 HB).

Carefully remove and re-erect birdproofing: Unit: mz

The area measured will be that of the exposed surface to be covered with bird-proofing.

The rate shall cover the cost for carefully removing chicken wire bird-proofing stapled to each
roof truss tie beam at roof overhang between beam-filling and fascia board, temporary storage,
cleaning of bird-proofing, re-erecting later into similar previous position. The rate shall also
cover the cost for cutting, fixing staples, waste, scaffolding, etc.

Prepare existing roof sheeting and repaint: Unit: mz

The area measured will be that of the exposed surface of roof sheeting painted (measured on
flat area as for roof coverings.
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The rate shall cover the cost for removing existing paint and cleaning surfaces with an approved
degreaser and scotch brite pads and rinsing thoroughly by means of pressure washing to
receive one new primer coat and one coat dual pack poly-urethane enamel system with acrylic
finish roof paint, supplying, delivery and applying new primer and finishing coat, etc., without
distinguishing between roof sheeting, side cladding, profile, finish, etc., as specified in BA 03.02

The rate shall also cover the cost of waste, all necessary scaffolding, etc.

Replacement of existing roof tiles in patchwork: Unit: number

The unit of measurement will be number of roof tiles removed, installation of new roof tiles
similar to existing roof tiles.

The rate shall cover the cost of supply and for carefully removing existing roof files
approximately 350mm x 350mm and sundry items in area from existing roof structures,
removing any damaged undertiie membrane/sisalation, installation of new undertile
membrane/sisalation,installation of new roof tiles and ridge flashings, sealants, fixing screws,
fasteners, etc complete. The rate shall also cover the cost, waste, all necessary scaffolding,
temporary supports, hoisting facilities and safety precautions.
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BB.1. STRUCTURAL TIMBER

CONTENTS

BB 01 SCOPE

BB 02 STANDARD SPECIFICATIONS

BB 03 VARIATIONS AND ADDITIONS TO STANDARD SPECIFICATIONS

BB 04 DETAIL OF REPAIR WORK

BB 05 MAINTENANCE

BB 06 MEASUREMENT AND PAYMENT

BB 01 SCOPE
Carpentry and joinery shall mean the maintenance of materials and components such as
removal of existing timber roof trusses, purlins, ceilings, etc, and the installation of new timber
trusses and other timber roof members, structural beams, purlins, battens and ceilings. This
specification does not include work related to roof coverings and paintwork, which are
specified elsewhere.
This specification covers the corrective maintenanc_:e repairs of existing timber members in
roof trusses, the removal and replacement of existing timber members from roof trusses and
associated timber roof members and ceilings. This specification also covers the supply,
delivery and installation of new timber trusses, purlins, battens and beams for various types
of timber related structures and ceilings.
The complete scope of repair work shall be as described in BB 04: Detail of repair work.
Maintenance of this part of the installation shall be performed in accordance with Additional
Specification SA: General Maintenance and the .specific requirements included in this
Technical Specification.

BB 02 STANDARD SPECIFICATIONS

BB 02.01 GENERAL STANDARD SPECIFICATIONS

The latest edition, including all amendments up to date of tender, of the following
specifications, publications and codes of practice shall be read in conjunction with this
specification and shall be deemed to form part thereof:

Part A - Construction Works: Specifications — General
Specifications, Second Edition (edition 2.1), July 2014
Part B — Construction Works: Specifications — Particular
Specifications, Second Edition (edition 2.2), December

PW 371 - 2015

SANS 10243 - The design, manufacture and erection of timber trusses
SANS 266 - Gypsum plasterboard

SANS 1783-2 - Stress-graded softwood: general structural timber
SANS 1783 -4 - Softwood brandering and battens

SANS 803 Fibre-cement boards
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BB 02.02 ADDITIONAL SPECIFICATIONS

Technical Specification BA: Roof coverings
Technical Specification BD: Walls
Technical Specification AC: Paintwork

BB 03 VARIATIONS AND ADDITIONS TO STANDARD SPECIFICATIONS

BB 03.01 ADDITIONAL REQUIREMENTS FOR REPAIR OF TIMBER ROOF STRUCTURES

BB 03.01.01 Timber trusses

(a) Replacing timber trusses

The Engineer shall inspect timber trusses for defects and establish which timber
trusses must be replaced.

Reasons for replacing trusses will include but not be limited to the following:
0] Deflection exceeding acceptable limits;

(i)  Inadequacy in design, e.g. structural strength, structural instability, load
conditions;

(iiy  Decay of large portions of truss members (defective timber);

(iv) Large portions of truss members having so many defects e.g. cracked timber,
corroded connector nail plates, etc, that it will be uneconomical to repair the
defects.

(b) Repair of timber trusses

Repair work shall include but not be limited to the following:

(i Strengthening of truss members, connections, splices and anchorage at
supports;

(iy  Strengthening of truss members due to unforeseen loads, notching and cutting
for services by other contractors;

(i)  Repair of truss members where large knots and wanes occur;

(iv)  Replacing metal plate connectors in cases of corrosion, incorrect application of
connector plates, incorrect size of connector plates, unsymmetrically fitted
connector plates, connector plates with teeth flattened, minimum bite of less than
65 mm of a connector plate on a truss member;

(v} Replacing of decayed timber,

(viy  particularly rafter ends at roof overhangs and at roofing screws. Timber subjected
to insect attack and fungal decay should be treated with an appropriate
preservative. Where there is a low risk of decay or insect attack, two coats of
Creosote may be applied to the timber. Refer to clauses 8.1 and 8.2 in PW 371
for the preservation of wood in high-risk regions;

(vii) Replacing and/or repair of cracked timber members. Galvanised connector
plates and metal straps may be considered;
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(vii)

(viii)

(ix)

ST.19

Maximum slenderness ratio must be less than 180 for compression members that
carry forces resulting from dead and live loads. Compression members 36 mm
thick and longer than 1,8 m must have a continuous longitudinal runner centrally
placed (or T-bracing) and properly connected and braced. For members that
resist loads caused by wind, the slenderness ratio must be less than 250;

Plumb of trusses should not exceed 100 mm or total span/20 whichever is the
least;

Exposed portions of the trusses shall be painted to match existing appearance.

The roof trusses shall be fully braced. The Engineer shall give instructions regarding the
provision of bracing members to the roof system.

BB 03.01.02 Purlins (for sheeted roofs, battens for tiled roofs)

(@)

(b)

Replacing timber purlins

The Engineer shall inspect timber purlins for defects and possible reuse. The Engineer
shall establish which timber purlins need to be replaced.

Reasons for replacing purlins will include but not be limited to the following:

®

%

Decayed timber, particularly at gable overhangs;
Broken, warped and brittle timber;
Worn-out roof screw holes;

Inadequacy in design, e.g. structural strength and excessive deflection due to
large spans;

Inappropriate spacing of purlins for the specific roof covering.

Repair of timber purlins

Repair work shall include but not be limited to the following:

@

(i)

(i)

(iv)

For roof pitches under 45° the purlins shall be erected on edge (narrow edge).

All purlins shall be secured to rafters at each intersection in addition to nails. In
roof voids a single 3,2 mm diameter galvanised wire tie bound twice with twisted
ends or a galvanised bent plate connector shall be used for securing purlins to
rafters. On roof overhangs only galvanised bent plate connectors shall be used
for securing purlins to rafters.

Splices shall be staggered. Splices that do not conform to the requirements of
clause 4.2 of PW 371, or clauses 8.5.1 and 8.5.2 of SANS 10234, must be
repaired. Nailed galvanised plate connectors on either side of purlins are also
acceptable.

Exposed portions of the purlins shall be painted to match existing appearance.
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Skew nailing of purlins to trusses shall not be closer than 30 mm from the edge of the
member.

BB 03.01.03 Structural timber

BB 03.01.04

(@) Replacing structural timber
The Engineer shall inspect members of structural timber, i.e. beams and columns, for
defects and shall establish which of these members must be replaced. Reasons for
replacement will include but not be limited to the following:
(i) Deflection exceeding acceptable limits;
(i) Inadequacy in design, e.g. structural strength, structural instability, load
conditions;
(iiiy Decay of a large portion of the member (defective timber);
(iv) Replacing of decayed timber, particularly at ends of beams.
(b)  Repair of structural timber
Repair work shall include but not be limited to the following:
(i) Strengthening of members, connections, splices and anchorage at supports;
(i)  Strengthening of members due to unforeseen loads, notching and cutting for
services by other contractors;
(i)  Exposed portions of structural timber shall be painted to match existing
appearance;
(iv) Bolt connections shall be in accordance with the requirements of SANS 10163,
Ceilings

New ceilings shall be installed in accordance with section 9 of PW 371.

(@)

(b)

Brandering to ceilings

Brandering to ceilings shall be replaced where:

(i) Ceiling boards are replaced;

(i)  Brandering is broken, rotten and beyond any further use.

New brandering shall be provided in accordance with clause 9.4 of PW 371. The
brandering shall continue over at least three bays and shall be staggered to ensure that
splices do not all occur in one line. Brandering must be provided for light fitting support.

Gypsum ceiling boards

Repairs to existing ceilings shall include the installation of new 6,4 mm thick gypsum
ceiling boards with metal H-section jointing strips. The new ceiling boards shall be nailed
to brandering with galvanised or cadmium-plated clout-headed nails.
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(d)

Gypsum ceiling boards shall not be used in wet areas such as in ablutions, abattoirs,
kitchens and bathrooms.

Ceiling boards shall be in long lengths, symmetrically arranged with smaller panels,
closely butted and secured at 150 mm centres to brandering as specified.

Where it is necessary to replace ceiling boards onto existing brandering, new boards
shall be installed by first drilling through and then securing with cadmium-plated flat
headed wood screws, or alternatively by shot nailing to suit, to avoid unnecessary
vibration or impact damage to adjacent elements.

Gypsum cove cornices 76 mm wide shall be provided where existing cornices are to be
replaced.

Existing trap doors in ceilings shall be reused. If required, new 650 x 650 mm trap doors
shall be installed.

No ceiling insulation must be provided unless specified.

Painting of the ceiling shall be done in accordance with Technical Specification AC:
Paintwork.

Fibre cement ceiling boards

Fibre cement ceiling boards shall be installed in wet areas such as in ablutions,
abattoirs, kitchens and bathrooms.

Fibre cement ceiling boards shall be 8 mm thick, complying with the requirements of
SANS 803 and of the flat pressed type.

The boards shall be nailed to the brandering with 2 mm diameter galyanised or
cadmium-plated clout-headed nails, spaced at 100 mm centres at edges of boards and
150 mm centres along the intermediate brandering. Ceiling boards shall be in long
lengths, symmetrically arranged with smaller panels as required and closely butted.

Replacement of new ceiling boards onto existing brandering shall be done as
described in BB 03.01.04{b) above.

Fibrous plasterboard cove cornices to ceilings shall be of 100 mm girth, provided by an
approved manufacturer. Gypsum cove cornices 76 mm wide can be used in kitchens
and bathrooms of houses. Powder-coated wall angles 25 mm wide shall be used for
cornices in abattoirs.

Existing trap doors in ceilings shall be reused. If required, new 650 x 650 mm trap
doors shall be installed.

Painting of the ceiling shall be done in accordance with Technical Specification AC:
Paintwork.

Exposed T-system suspended ceilinas

Repairs to existing suspended ceilings will include but not be limited to the following:

(i) Replace damaged panels with new ceiling boards;
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(i)  Replace sections of damaged T-strips or H-strips;
(i)  Replace cornices;

(iv) Tension, fix and realign existing hangers;

(v) Install new hangers as required;

(vi)  Clean ceiling boards, including washing of the ceiling boards with a mixture of
water and sugar soap and wiping dry, or painting the ceiling boards.

External gable fibre cement boards for side cladding

External tongued and grooved boarding shall be removed and replaced with 6 mm thick
flat pressed fibre cement boarding. The boarding shall be fixed to new brandering as
specified in this section. Provide painted 25 x 25 mm meranti quarter rounds at edges
as required.

The boarding shall be painted in accordance with Technical Specification AC:
Paintwork.

BB 03.01.05 Fascia and barge boards

Repairs to fascia and barge boards shall include but not be limited to the following:

(a)
(b)
(¢)

(d)
(e

M

Replace damaged and broken fibre cement fascia and barge boards.
Replace missing, corroded and damaged H-profile jointing strips.

Replace all nails with suitable length and diameter brass screws. Provide nylon plugs
to timber where necessary.

Align and fix existing fascia and barge boards.

Paint fascia and barge boards in accordance with Technical Specification AC:
Paintwork. All sides including the edges must be painted.

The roof covering shall cover the top edge of the fascia on gables.

BB 03.01.06 Timber trusses, purlins and battens

(@)

Existing timber trusses and roof structure

(i) General

(1y  The Contractor shall establish proper access and install adequate lighting
to the roof voids to enable detailed inspections of structural deficiencies by
the Engineer. Temporary scaffold planks shall be laid across bottom
chords to allow access to all critical areas. After inspection, the extent of
repairs is to be agreed with the Engineer.

(2)  All completed work shall be inspected and approved by the Engineer.

(3)  All new timber work shall comply with SANS 10163.

(4) Timber grade shall be S5 and replacement sizes are to match existing
unless otherwise agreed.
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(6) Repair details shall be as specified. Any deviations from or variations to
these details are to be approved by the Engineer. Any types of failure not
covered by these specification shall be discussed with the Engineer who
will then issue the necessary repair instructions.

(i)  Procedures (watermarked and slightly rotten members)

(1)  Watermarked and slightly rotten members need not be replaced or
repaired if the following test indicate these members to be satisfactorily:

Using a 3,5 mm nail, make scratch marks in all these members to expose
good unaffected timber. If scratch depth is 2 mm or less, it is acceptable
and these members need only to be treated as described in (2) below.

(2)  The members shall be wire-brush cleaned, free of any loose or deleterious
material, then treated with 1 coat of creosote, or similar approved. Apply
by brush to affected areas and 200 mm beyond, all to the manufacturer's
specifications. Safety precautions shall be taken against possible health or
fire hazards as specified by manufacturer.

(i)  Procedures (cracked and failed members)

(1) All members that are cracked right through will be regarded as failed
members. Members with minor longitudinal cracks shall be repaired as
specified.

(2)  The Contractor must allow for propping and/or bracing at failed members
to ensure complete structural stability during repairs.

(3)  Failed members shall be realigned by means of clamping with temporary
backing pieces, after which repairs can proceed.

(4)  Members that are damaged too badly to effect repairs will have to be
replaced or doubled up to suit the circumstances.

(6)  Once all repair work has been completed the Contractor must clean out
the ceiling void, free of all rubbish, excess building material and all other
foreign matter and make good any damage caused to ceilings, etc.

(6)  Any alternative repair proposal shall be submitted in writing to the
Engineer.

BB 04 DETAIL OF REPAIR WORK

The detail of the work is described in the Schedule of Quantities.

BB 05 MAINTENANCE

This specification shall be read in conjunction with Additional Specification SA: General
Maintenance.
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All components forming part of this specification for carpentry and joinery for roofs and ceilings

shall be maintained as part of the maintenance of installations as defined in Additional
Specification SA: General Maintenance.

Maintenance shall include all repair work, replacing of components, routine inspections, fixing
of defects or any other actions or rectifying measures necessary to maintain the perfect
functional condition of carpentry and joinery for roofs according to the operation and
maintenance manuals and as specified in this specification.

All timber trusses and members of timber roofs shall be preserved in a good condition, i.e.
failure free, free from insect attack and decay due to exposure to moisture.

Maintenance on the carpentry and joinery for roofs shall also include all other actions related
to (or resulting from) maintenance, such as:

- Cleaning of the site and ceiling voids of rubbish and dirt;
- replacing any element that has failed,;
- tightening, fixing or replacing of loose fasteners, premature corrosion of galvanised

items like screws, nail plates, etc.

Remuneration for maintenance of the complete carpentry and joinery for roofs shall be
deemed included in the tendered monthly payment for maintenance of the applicable
installation.

BB 06 MEASUREMENT AND PAYMENT

BB 06.01 MEASUREMENT AND RATES

BB 06.01.01 General inclusion of costs

Notes:

All material scheduled to be removed shall be deemed to be existing damaged materials in
small or large sections. All such redundant material shall become the property of the
Contractor and must be removed from site immediately.

All new material used for repair work shall be of approved equal quality, colours, profiles,
thickness, etc and shall in all cases match the existing materials and shall be fixed (internally
or externally) to existing material or surfaces.

All replacement, removal and repair work shall be done carefully as to not damage any
adjacent or other material or work. Any damage to other or adjacent materials or areas caused
by the negligence of the Contractor shall be repaired by him free of charge.

All work scheduled to be removed or taken out shall be deemed to include the cleaning and
preparation of the remaining sections, areas, or work to receive the new material or work
specified.

Repair work shall also include all cutting, grinding, cutting into, welding, bending,
strengthening, drilling, etc to repair or to improve the items or areas as new and to match the
existing. '

Work scheduled to_be realigned and refixed shall be deemed to include all necessary new
additional materials, brackets, connector plates, bolts, pip rivets, nails, screws, spacer blocks,
clamps, timber, and labour, etc to leave the items as new and totally functional.
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All new work are measured net and shall include all cutting, lapping, waste, bending, fixing,
corners, mitres, fixing screws, pip rivets, nails, adhesive, grout, putty, etc, as well as cleaning
and preparation of surfaces not already prepared as part of removed items, etc.

Unless scheduled otherwise, new ceilings and ceilings in patchwork shall be fixed to existing
brandering and the Contractor must take special care not to damage the existing brandering
when removing damaged ceiling boards.

BB 06.02 SCHEDULED ITEMS

BB.06.02.01

BB.06.02.02

NEW WORK

Supply and Install timber trusses and other timber elements for new
staff ablutions and replacement of existing timber roof trusses as
instructed by the engineer:

. Unit: Prov

(a) Roof timber trusses complete.........ccoo e sum
Unit: Prov

(b) Othertimber elements...........cccevivi v Sum

The tendered rates shall include full compensation for the design, manufacture and supply of
all materials, cutting, waste, jointing, scaffolding, temporary supports, hoisting facilities and
installation of timber as per manufacturer's specification. All trusses to be designed by a
registered Professional Engineer employed by the Contractor, be fabricated in a factory by a
truss fabricator who holds a valid Certificate of Competence awarded by the Institute for
Timber Construction. In addition to the above, the rates for the timber trusses shall include all
temporary bracing and supports and for all necessary top chord and bottom chord bracing,
wind bracing and runners where required and TR1 and TR2 Certificates.

Ceilings:

(a) Ceiling boards. trapdoors. cornices. cover strips,
etc (type and/or thickness indicated):

(i) Thickness, shape and description of applications ................. Unit: m2, m, number
(i) Etc for other thicknesses, shapes, etc

The unit of measurement shall be the number, metre or square metre of ceiling boards,
trapdoors, cornices, etc installed complete as specified and scheduled.

The tendered rates shall also include full compensation for the construction of the ceilings,
trapdoors, cornices, cover strips, etc including jointing strips, insulation blankets and
brandering as specified.
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Joinery:

(a) ltems measured by number:

(i) Doors, etc (type and size indicated) ......ccocoevvrviiieiiie e, Unit: number
(i) Etc for other items measured by number

(b} ltems measured by linear metre:

(i) Skirtings, rails, cover strips, quadrant beads, etc (size indicated) ............ Unit: m
(i) Etc for other items measured by length

(c) ltems measured by area:

(i) Eaves covering, etc (type and thickness indicated) ...........cc..coovverennneen.. Unit: m

(i) Etc, for other items measured by area

The units of measurement shall be the number, metre or square metre of each type and/or
size of joinery item specified and installed complete.

The tendered rates shall include full compensation for the supply of all materials, manufacture,
cutting, waste, fixing, scaffolding, temporary supports, hoisting facilities and installation of the
joinery items.

Ironmongery to be included in the rates tendered for doors shall be as specified in the
Technical Specification BD: Walls.

New joinery, will except where otherwise specified, be fixed or hung to existing material or
surfaces.

ALTERATION WORK

Alterations and repairs to existing structures:

(a) Indicate if repairs. alterations. removal or sealing. etc:

(i) Description of individual items to be repaired,

replaced, altered, removed, sealed, etC .........ccoeoveernnn.. Unit: m3, m?2

, M, number
The unit of measurement for items repaired, replaced, altered, removed, sealed, etc shall be
cubic metre, square metre, metre or number as scheduled. No distinction between sizes or
profiles will be made for the removal of structural timber elements.

The tendered rates shall include full compensation for all costs to repair, refix, remove, cutting
into, re-align, taking off, handling, temporary store, scaffolding, temporary supports, hoisting
facilities and preparing existing remaining material or surfaces where applicable to receive
new items as well as for credit for the redundant material becoming the property of the
Contractor, etc as specified in the Standard and Technical Specifications and shall allow for
all necessary labour, plant and new material needed for the repairs, replacement or
alterations, etc to leave the scheduled items as new and to the approval of the Engineer. Refer
also to the general inclusion of costs in BB.06.01.01."
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Repairs to watermarked and slightly rotten
timber roof members: Unit: m

The unit of measurement shall be the linear metre of timber roof members repaired as
specified. No distinction will be made for size, type of member or position.

The tendered rate shall include full compensation for the complete repair work, wire
brushing, creosote, etc as specified by the Engineer.

Repairs to damaged masonry, plastering and surface finishes:

(a) Items measured by square metre:

(i)  Description of HeM. .. e Unit: m?

(1) BEC et eeee s eees s eee e Unit: m?
1. Items measured by linear metre:

() Description of item. ..o Unit: m

() = (R Unit: m

The unit of measurement shall be the square metre or metre as applicable to each item.

The tendered rates shall include full compensation for the making good of masonry (stock or
face bricks), beam-filling, plastering, painting, closing ends to troughs of sheet metal roof
sheeting, repairs to structure at ends of rafters and purlins, protruding through brick walls,

etc.

The tendered rate shall also cover the cost of cutting, notching and waste and of all
scaffolding, temporary supports, etc.

Painting to top cords of timber trusses

in roof voids: Unit: m

The unit of measurement shall be the metre.

The tendered rate shall include full compensation to prepare existing top cords (where
applicable) to receive one coat creosote. No distinction will be made for size, type, new or
existing members. The rate shall also cover the cost for waste, all scaffolding, etc.

Painting of existing members in overhangs: Unit: m

The unit of measurement shall be the metre.

Separate items will be listed for paint and/or creosote as specified.

The tendered rate shall include full compensation to prepare existing overhangs to receive
paint or creosote as specified. No distinction will be made for size of existing members. The
rate shall also cover the cost for waste, all scaffolding, etc.
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BC.1. WATERPROOFING OF CONCRETE ROOFS

CONTENTS

BC 01
BC 02
BC 03
BC 04
BC 05
BC 06

BC 01

BC 02

BC 02.01

BC 02.02

SCOPE

STANDARD SPECIFICATIONS

VARIATIONS AND ADDITIONS TO STANDARD SPECIFICATIONS
DETAIL OF REPAIR WORK

MAINTENANCE

MEASUREMENT AND PAYMENT

SCOPE

This specification covers the corrective maintenance repairs of existing cement screeds and
waterproofing, including all sundries, the removal of waterproofing and the supply, delivery,
installation of new cement screeds, waterproofing and sundries for various types of concrete
roofs.

Waterproofing shall mean the work to be carried out to repair/replace and maintain
waterproofing materials and components, such as.the repair/removal and maintenance of
existing cement screeds and waterproofing and the installation of new cement screeds and
waterproofing. This specification does not include work related to concrete work, plastering,
gutters and downpipes specified elsewhere.

The complete scope of the repair work shall be as described in BC 04: Detail of repair work.
Maintenance of this part of the installation shall be performed in accordance with Additional

Specification SA: General Maintenance, and the specific requirements included in this
Technical Specification.

STANDARD SPECIFICATIONS

GENERAL STANDARD SPECIFICATIONS

The latest edition, including all amendments to date of the following specifications,
publications and codes of practice, shall be read in conjunction with this specification and
shall be deemed part to form part thereof:

Part A - Construction works: Specifications- General Specification
(Ed 2.1,July 2014)

Part B — Construction works: Specifications- Particular Specification
PW 371 - (Ed 2.2 December 2015)

SANS 10021 - SANS code of practice: Waterproofing of buildings.

ADDITIONAL SPECIFICATIONS

Technical Specification BE: Floors
Technical Specification BF: Structural concrete
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VARIATIONS AND ADDITIONS TO STANDARD SPECIFICATIONS

BC 03.01

BC 03.01.01

BC 03.01.02

BC 03.02

ADDITIONAL REQUIREMENTS FOR REPAIR OF WATERPROOFING ON CONCRETE
ROOFS

Introduction

Section 8 of PW 371 shall be adhered to when open concrete
roofs are waterproofed. Existing waterproofing that leaks shall be replaced.

General

Waterproofing materials shall be transported, handled and stored with care and laid strictly in
accordance with the manufacturer's instructions. A clean, dry, smooth, firm and structurally
adequate base with a fall of at least 1 in 50 (depending on the material selected) is required,
with drainage to gutters and/or rainwater outlets on rood edges, as relevant. Attention shall be
given to the detailed design of openings, projections, gutters, down pipes and finishes to make
adequate provision for run-off water and to minimize blockages

Corners and edges shall be covered or angle-rounded. Run-off over the edges of slabs shall

be eliminated as this causes stains to the building. Fillets of 76 x 75 mm shall be provided at
up stand corners.

The necessary gradient for waterproof membranes are normally provided on top of structures
in low-density screeds and then finished, if necessary, with a cement/mortar topping. Screeds
and toppings shall be of sufficient quality to provide a firm base. The following screed
characteristics are suggested for waterproofing purposes:

(a) Compressive strength of at least 25 MPa at 28 days;
(b)  Steel-trowel finish (light);

(c)  Drying shrinkage of less than 0,2 % when tested in accordance with the testing
conditions specified in SANS 836;

(d)  Minimum screed thickness of 40 mm;
(e) Maximum moisture content of screeds:
0] Applications with a density of less than 500 kg/m3: 10 %

(i)  Applications with a density exceeding 500 kg/m? : 7 %.

The screed should be cast or sawn into panels that do not exceed 9 m? to cater for drying
shrinkage and to control cracking.

MATERIALS

The more commonly used waterproofing materials are listed below, as well as some general
comments on these materials. It is suggested that the manufacturers be consulted with regard
to specific products. The Engineer's approval of the selected product shall be obtained prior
to ordering.
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Bituminous materials
(a) Polymer modified bitumen membranes
(b) Reinforced bitumen emulsions.

Plastomeric membranes

Plastics such as polyvinyl chloride (PVC) are applied as single-layer systems and are loose-
laid or fully bonded. A high degree of skill is required for the laying of these membranes.

Reinforced liquid applied systems

Membranes based on acrylic polymer {or modified acrylic polymers) binders, reinforced with
woven polyester or polypropylene fabrics, perform well as waterproofing membranes and are
durable. These fully bonded systems require detailed specifications and strict supervision
during application to prevent malpractice.

DETAILS OF REPAIR WORK

The Schedule of Quantities indicates approximate quantities of work. Detailed instructions will
be issued during construction.

MAINTENANCE

This specification shall be read in conjunction with Additional Specifications  SA:
General Maintenance.

All components that form part of the waterproofing of concrete roofs shall be maintained during
the maintenance phase of the Contract.

Maintenance shall include all repair work, replacing of components, routine inspections,
repairing of defects or other actions or rectifying measures required to maintain the perfect
functional condition of waterproofing on concrete roofs in accordance with the operation and
maintenance manuals and as specified. All roofs shall be kept leak-free and watertight.

Maintenance of the waterproofed concrete roofs shall include all related actions such as
replacing/repairing loose and blistering waterproofing, including cracked waterproofing
membranes, loose seams, painting of waterproofing membranes, and cleaning and removing
rubbish from waterproofed concrete roofs.

Remuneration for maintenance of the complete waterproofing of concrete roofs shall be
deemed included in the tendered monthly payment for the maintenance thereof.
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MEASUREMENT AND PAYMENT

BC.06.01

BC.06.01.01

BC.06.02

BC.06.02.01

BC.06.02.02

MEASUREMENT AND RATES

General inclusion of costs

Notes:

New waterproofing material scheduled shall be deemed to include all preparation of existing
concrete or waterproofed areas and jointing of new to existing material. Where new material
is to join existing material, the new material shall be of the same type and system as the
existing waterproofing system. All waterproofing shall come with a ten year written guarantee
for water-tightness and the cost of such guarantee shall be deemed to be included in the
applicable tendered rates.

SCHEDULED ITEMS

NEW WORK

Approved waterproofing system to:

(a) Description of waterproofing system:

(i) Area of application or description of detailed item ...... Unit : m2, m, number

The unit of measurement shall be the square metre, meter or number of areas or items
waterproofed as specified and scheduled.

The tendered rates shall include full compensation for the supplying, delivering, storing
on site, handling, moving, applying or installing and fixing the waterproofing system
complete with all necessary sundry items, such as forming turn-ups or turn-downs, any
flashing strips, dressing waterproofing around pipes and into outlets and channels.

The tendered rates shall also cover the cost for cutting and waste and for scaffolding,
hoisting facilities, etc. All turn-ups and turn-downs will be deemed to be included in the
area measured for the waterproofing and will not be paid for separately.

ALTERATION WORK

Remove existing waterproofing and sundry items:

(a) Description of waterproofing material to be removed
=T To l o= 1 o] 1 OO O SO SRS Unit: m

(b) Etc. for other material and locations

The unit of measurement shall be square metre of material removed.

The tendered rate shall include full compensation for thé removing of existing waterproofing,
flashing strips, sundry items, etc.
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Prepare existing surfaces:

(a) Prepare existing concrete surface to receive new
8Creed as SPEGIfied .......ccoiceiieeie e Unit: m

{b)  Prepare existing concrete or screeded surface to
receive new waterproofing SYSEM .........cccoivveeee e, Unit: m?

The unit of measurement shall be the square metre of the exposed surface prepared to receive
the new screed or waterproofing material.

The tendered rates shall cover the cost for preparing the existing surfaces as specified and
scheduled in (a) and (b) to receive new screeds or waterproofing.

ROOT SCIOOUS: ........vovieeeeieieeeeeeeeeee et ee e e et Unit; m2

The unit of measurement shall be the square metre of exposed surfaces to be screeded.

The tendered rate shall include all costs for supplying, delivering, storing on site, handling, etc.
of the materials necessary for the screed, including mixing and laying of screeds to currents
and falls and forming of sundry items such as fillets, etc. complete. The tendered rate shall
also cover the cost for forming of screeds around outlets, waste, and of all scaffolding,
temporary supports, hoisting facilities, etc.

Repair bituminous based waterproofing System ...........c..ooovvvio oo, Unit : m2

The unit of measurement shall be the square metre of the horizontal and vertical surfaces of
waterproofing repaired to the approval of the Engineer. All turn-ups and turn-downs will be
deemed to be included in the area measured for the waterproofing and will not be paid for
separately.

The tendered rate shall include all costs for supplying, delivering, storing on site, handling,
moving, installing and fixing the waterproofing system complete with all necessary sundry
items, such as flashing strips, dressing waterproofing around pipes and into outlets and
channels. The tendered rate shall also cover the cost of cutting and waste and for scaffolding,
hoisting facilities, etc.
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BD.1. WALLS

CONTENTS

BD 01 SCOPE

BD 02 STANDARD SPECIFICATIONS

BD 03 VARIATIONS AND ADDITIONS TO STANDARD SPECIFICATIONS

BD 04 DETAIL OF REPAIR WORK

BD 05 MAINTENANCE

BD 06 MEASUREMENT AND PAYMENT

BD 01 SCOPE
This specification covers the corrective maintenance repairs of existing interior and exterior
walls including all related building elements such as plastering, partitioning, wall tiling,
windows, doors, etc, which form an integral part of an installation.
In determining the remedy for any repair work, the Engineer must take the climatic condition
in.which all building elements have to function into consideration. Allowance should be made
accordingly for the strength and durability of all components in relation to their purpose and
application.
This specification does not include any work related to paintwork as this is specified elsewhere.
The complete scope of repair work shall be in accordance with the section: Detail of repair
work.

BD 02.01 GENERAL STANDARD SPECIFICATIONS

The latest edition, including all amendments up to date of tender of the following
specifications, publications and codes of practice shall be read in conjunction with this
specification and shall be deemed to form part thereof. All other relevant and applicable SANS
regulations are also to be considered as minimum requirements, and in particular SANS
10400: The Application of the National Building Regulations.

PW 371 - Part A — Construction Works: Specifications — General
Specifications Second Edition (edition 2.1), July 2014
Part B — Construction Works: Specifications — Particular
Specifications Second Edition (edition 2.2), December 2015

SANS 22 - Glazed ceramic wall tiles and fittings

SANS 227 - Burnt clay masonry units

SANS 545 - Wooden doors

SANS 622 - Gypsum cove cornice

SANC 680 - Glazing putty for wood and steel sashes

SANS 727 - Windows and doors made from rolled mill steel sections
SANS 10107 - The fixing of glazed wall tiles

SANS 1236 - Silvered glass mirrors for general use

SANS 1263 - Safety and security glazing materials for buildings
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SANS 1200H - Structural steelwork
SANS 1200 HC - Corrosion protection of structural steelwork
SANS 2001 - Construction works, Part EM1: Cement plaster
BD 02.02 ADDITIONAL SPECIFICATIONS

Technical Specification AB: Fittings
Technical Specification AC: Paintwork

BD 03 VARIATIONS AND ADDITIONS TO STANDARD SPECIFICATIONS

BD 03.01 ADDITIONAL REQUIREMENTS FOR REPAIR OF PLASTERED AND UNPLASTERED
WALL SURFACES

BD 03.01.01  Introduction
A detailed survey of all existing building elements may reveal the necessity for remedial
work of varying degree. The Engineer shall make an assessment of all aspects that need to
be addressed.

BD 03.01.02 Plastering: General
All plaster shall comply with the requirements of SANS Standard Specification 523 and Section
11 of PW 371. All plastering shall be painted in accordance with Technical Specification BG:
Paintwork, or tiled according to this specification BD.
The Engineer shall inspect the plaster surfaces and establish which wall plastering must be
repaired. Reasons for replacing existing plastering will include, but not limited to the following:
(a) Excessive plaster cracking
(b) Loose (delaminated) and spalling plaster
(¢) Dusting
(d) Scaling and flaking
(e) Defective plaster mix.
All chases shall be marked out in straight lines and neatly cut on either side of the recess for
the pipe/conduit with an angle grinder. The width of the removed plastering must extend at
least 30 mm beyond the edge of the chasing. Pipes or conduits shall be fixed before
commencing grouting and plastering.
After the pipe has been put in place, the void shall be filled with a non- shrink cement grout of
60 MPa compressive strength at 28 days. The chases shall then be covered by fixing with
shot-fired nails a weld mesh strip (30 mm longway x 10 mm shortway x 0,5 mm thick expanded
metal lath) before applying the final plaster.

BD 03.01.03  Plastering: Walls of wet areas

Where necessary, hack off and remove existing internal plaster to walls. The substrates must
be prepared to be sound, free from cement, grout, laitance, loose or segregated materials,
voids or flaws and substances that could interfere with bonding of the new plaster. This
preparation work can be done by means of clipping away with a chisel, steel-wire brush and
angle grinders to the satisfaction of the Engineer. Smooth concrete must be chipped
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BD 03.01.04

BD 03.01.05

mechanically to prepare for bonding of new plaster. Before plastering commences,, the
substrates must be well wetted with clean water.

Only approved ready-mixed or pre-mixed bagged plaster mortar with 10 MPa compressive
strength or equivalent may be used for plastering. Mix a liquid waterproofing admixture in a
dilution of one part by volume with ten parts by volume of clean water. The diluted admixture
is added to the appropriate dry cement/sand mixture. The mortar shall be produced in such
quantities that will be used within one hour after mixing. The finished plasterwork shall be of
an even and smooth towel surface finish.

When dry, apply two coats of an approved water dispersed epoxy resin coating to the
plastered surfaces of the walls that are to be painted.

External plastering

The Engineer shall mark out areas that need to be renovated. The Contractor shall neatly cut
with an angle grinder in straight lines the edges of the poor patches of plaster that must be
removed.

The substrate of the brick walls must be prepared to be sound, free from cement grout,
laitaince, loose or segregated material, voids or flaws and substances that might interfere with
the bonding of the new plaster.

The surface must not be powdery or crumbly, and must exhibit adequate tensile strength. The
preparation work can be done by means of chipping away with a chisel, steel-wire brush and
angle grinders to the satisfaction of the Engineer.

Smooth surfaces must be chipped to provide mechanical bonding for new plaster. Before
plastering commences the substrate must be well wetted with clean water.

Only approved ready-mixed or pre-mixed bagged plaster mortar with 5 MPa compressive
strength or approved equivalent may be used for plastering. The Contractor shall submit the
design mix with the volume of water to be added to the mortar mix for approval by the
Engineer. An approved bonding agent must be added to the mortar mix.

The mortar shall be produced in quantities that will be used within one hour after mixing.
Care shalil be taken not to mix old mortar into any new batch.

The finished plasterwork shall be of an even and smooth wooden trowel (surface finish with
rounded edges at sharp corners) to the satisfaction of the Engineer. The plasterwork shall be
cured for seven days by any approved method to prevent loss of moisture.

Three (3) test cubes per sampling shall be taken at a frequency for every 15 m? plaster area.
Cube moulds for nominal size 100 mm complying with the requirements of SANS Method 863
must be used. Final instructions for sampling, moulding, cutting and testing will be issued to
the Contractor on site.

Rough-cast plaster

Rough-cast plaster shall be applied in two coats. The undercoat shall be composed of one
part cement and five parts sand finished with a wooden float. The finishing coat shall be
composed of one part cement and three parts stone aggregate that will pass through a 4

mm sieve. The finishing coat shall be flicked on with a machine before the undercoat has set

to obtain an even texture to match the existing rough-cast plaster.
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Where the undercoat has already been plastered, the undercoat shall be prepared to receive
the finishing coat. The surface of the undercoat plaster shall be chipped adequately to form a
key and wetted before the finishing coat is applied.

Fine rough-cast plaster

Fine rough-cast plaster shall be as for rough-cast plaster but the finishing coat shall be
composed of one part cement and three parts coarse sand.

Internal plastering

The surface of internal plaster shall be steel trowelled to a smooth, even and true finish.
External plaster shall be finished to a true and even surface with a wood float. All plaster
surfaces shall be free from blemishes, cracks, blisters or other defects. Plaster shall return
into reveals and soffits of openings, and all angles shall be true and straight with salient angles
slightly rounded.

Plastering of a surface shall be executed in one operation, as no joint marks will be allowed.
Plaster on walls shall -not be less than 12 mm or more than 20 mm thick and plaster on
concrete shall be not less than 10 mm or more than 15 mm thick, except where specifically
specified otherwise.

Only approved ready-mixed or pre-mixed bagged plaster mortar with 5 MPa compressive
strength or approved equivalent may be used for plastering. The Contractor must submit the
design mix with the volume of water that will be added to the mortar mix to the Engineer for
approval.

PARTITIONS

All internal non-load-bearing walls shall be inspected and the Engineer shall determine
whether partitioning such as laminated plastic particleboard, polyester painted steel, vinyl clad
gypsum panels or any other demountable partitioning should be replaced.

Where partitioning must be relocated or replaced, such new partitioning shall be non-
combustible, provide acoustical privacy and comply with SANS 10400.

All new partitions shall assemble into a rigid structure and all units shall be readily removable
from either side without disturbing adjacent units.

All exposed trims for doorframes, glazing and skirting are to be of aluminium, or alternatively
be painted in accordance with Technical Specification BJ: Paintwork.

The type of boarding and jointing or cover strips shall be in accordance with the Schedule of
Quantities.

WALL CRACKS

Wall cracks shall be evaluated to determine the nature and severity of the occurrence of the
cracks. The Engineer shall inspect all plastered and unplastered walls and identify the
underlying factors causing cracks. Repairs shall be carried out in accordance with the
Particular Specifications.

FACE BRICKS

Face bricks shall be inspected for dirt, efflorescence, staining, oil, paint, lichens and mosses,
water, smoke and soot, rust, or damage caused by chemical reaction.
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Where efflorescence appears, light brushing and hosing down with clean water is
recommended for most cases. The brickwork must be saturated with clean water before
applying any chemical and washed down with clean water afterwards. Cleaning can also be
achieved with scrubbing, water jetting with cleaning agents and soaps, etc. Staining caused
by non-water-soluble salts, such as vanadium, manganese and iron, shall be treated as
follows:

(a) Remove vanadium staining by washing the wall with a solution of 100 g to 1 litre of water
using caustic soda. (Use the corresponding secondary potassium salts where available,
as these will be less likely to cause visible secondary efflorescence.) If secondary
efflorescence occurs, wash it off with clean water.

(b) Manganese stains must be removed using proprietary brand chemical compounds
based on hydrochloric acid with modifiers and sodium fluoride. These solutions should
be applied using full strength as recommended by the manufacturer.

(c)  Where rustfiron stains occur, wash the affected area with a solution of 50 g oxalic acid,
20 g sodium fluoride, 15 g citric acid in 1 litre of fresh, clean water. Apply the solution to
a dry wall and leave it on the wall until the stain has dissolved. Wash down using a
solution of 50 g bicarbonate of soda in one litre of water.

External environmental stains and smears caused by soot, smoke, industrial pollution and
spillage of oil, paint and other compounds, including micro-organic growths such as fungi,
lichens and mosses on brickwork, must be identified and dealt with in an appropriate and
approved way.

Care shall be taken to test the effect of some of the chemicals and compounds for possible
harmful effects on the colours of the brickwork and on adjacent materials, as well as for
possible toxicity to human, animal and plant life. All cleaning procedures shall be carried out
with full knowledge of all the potential dangers to human and animal health, and the
appropriate safeguarding and precautionary measures shall be put in place.

Application of silane / siloxane based water repellent/ impregnation

The surface to be treated shall be clean, sound and dry. It should be free from dust, dirt, loose
particles and oily or greasy deposits.

The surface shall be dry to aliow maximum penetration. No application shall be made for at
least four days after rain.

In order to remove any loose particles, the walls shall be pressure-cleaned with water before
application of the silane / siloxane based water repellent. After pressure cleaning of the walls,
the walls shall be left to dry in sunny conditions for at least 4 days, and where dagha (cement)
has come loose in the joints and left a void, dagha (cement) joint filling shall be prepared to
match the existing colour and shall be replaced to match the existing. The Contractor shall
submit a mix design of the dagha (cement) joint filling for approval before application.

The contractor shall arrange for walls to be inspected by the Engineer’'s Representative before
application of the water repellent, but after pressure cleaning of the walls,

The water repellent should be applied by brush or through a low pressure knapsack sprayer.
Application should commence from the highest point of the surface and work down the surface.
Some run-down of the coating is permissible but should not exceed 250-300 mm. A second
coat may be given but only after at least two hours drying time between coats.
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Avoid working in full sunshine to achieve maximum penetration. Confine activities to the
shadow side of the structures.

Application temperature shall be +/- 50 to +300, and shall not be applied if rain is imminent.

The penetrating silane / siloxane based water repellent shall be applied to cover 3 —5 m2
per litre per coat. The water repellent shall be applied in two coats.

The penetrating silane / siloxane based water repellent shall be applied in accordance with
the instructions of the supplier.

WALL TILING
General

Tiling shail comply with the requirements of SANS Standard Specification 22 and section 12
of PW 371. The code of practice for the fixing of glazed wall tiles, SANS 10107 and the

recommendations of the South African Ceramic Tile Manufacturer's Association (SACTMA)
must be adhered to.

All tilted areas must be checked for damaged surfaces or to determine where tile adhesion to
subsurface proves to be of non-satisfactory standard. In cases where tiled surfaces need to
be redone, proper care shall be taken in removing all damaged tiles, as well as any adhesive
remains on the subsurface.

Matching of existing size and colour should be pursued wherever possible.

Glazed wall tiling

White glazed tiles 150 x 150 x 5 mm thick, first grade, must be laid in a cement-based powder
adhesive, strictly in accordance with the manufacturer's specification. Drying periods for
backgrounds and substrates must be strictly adhered to. All tiles must be correctly bedded.
This can be achieved by using a 6 mm square notched wall trowel to spread the fixative to the
required thickness of 6 mm. Bed the tiles dry and move them firmly into position, ensuring that
they are in proper overall contact with the bed and form an even surface.

A minimum of 2 mm grouting joints shall be allowed between tiles. Under no circumstances
should the tiles be butt-jointed. Do not fill joints between tiles until at least 24 hours after the
tiles have been bedded. Ensure that the joints are free of tile adhesive residue and any foreign
matter. Fill joints with waterproofed white cement. Existing joints must be cleaned and refilled
with new white cement.

Ceramic wall tiling

Glazed ceramic wall tiles 230 x 115 x 11, 5 mm thick, with grade 1 acid resisting quality finish
are to be used. Apply an approved epoxy grout into the tile joints and finish off with a wetted
nosing tool to a smooth glazed finish. Ceramic tiles include special tiles, such as bull nose and
corner tiles. Repairs include replacing damaged tiles and pointing between tiles with an
approved epoxy grout.
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Corner protectors

Install 75 x 75 x 5 mm thick aluminium angle corner protectors to external vertical wall corners
for protection with 8 mm diameter impact nails x 80 mm long @ 300 mm c/c to a maximum
height of 1.6 m. seal the interface gap with approved silicone.

Expansion joints

Expansion joints for glazed wall tiling shall be provided at 3,5 m centres maximum (vertically
and horizontally). The joints shall be 5 mm wide. Prepare the joints by cleaning them
thoroughly. The joints shall be primed and sealed with an approved one component 5 x 5 mm
white polyurethane joint sealant.

Expansion joints for ceramic wall tiling shall be provided at 4 m centres maximum (vertically
and horizontally). The joints shall be 10 mm wide maximum. Prepare the joints by cleaning
them thoroughly. The joints shall be primed and sealed with approved one component 10 x 10
mm white polyurethane joint sealant.

WINDOWS

General

All windows shall be inspected to assess the level of workability, paying special attention to
hinges, handles, stays, catches, etc. Should any window be found unsuitable due to damage
to the frame, opening section or any other part thereof, such window shall be replaced.

The Engineer shall take great care to make sure that the appropriate waterproofing details are
applied strictly to ensure adequate protection against any water penetration.

Steel windows
The Engineer shall inspect for any deficiencies in residential and industrial type steel windows

and cell windows. Where necessary, windows shall be serviced and repainted in accordance
with Technical Specification BG: Paintwork.

BD 03.06.03 Burglar bars to steel windows

BD 03.06.04

BD 03.06.05

Where manganese bars are incorporated in the fixed mullions of the windows, this shall be
done in such a way that the bars are not wider apart than 150 cm/centre. The bars shall have
at least a section of 30 x 16 mm, penetrating at least 100 mm in the lintels and sills. Heavy
duty burglar bars shall be 15 mm diameter or 12 mm square. Loose burglar bars shall be site
welded to the window frames.

Timber windows

All wooden windows are to be inspected and treated according to the condition of the timber
as stipulated in Technical Specification AC: Paintwork.

Aluminium windows

When working with mortar or plaster great care shall be taken to protect all aluminium sections
from staining by applying a film protector or motor oil on the aluminium surface.
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Glass

Cracked and broken glazing shall be replaced. The glazing and fixing of glass in buildings
shall be carried out strictly in accordance with SANS Code of Practice 0137,

Putty

Care shall be taken to remove all chipped, flaked or damaged putty. The Engineer shall
indicate on site which putty must be replaced.

All new putty shall comply with the requirements of the SANS Standard Specification 680. The
putty shall be delivered on the site in sealed containers marked with the SANS mark.

Type | putty as specified shall only be used for glazing in wood sashes and Type Il only in
steel sashes.

Paintwork on putty shall not commence until putty has properly dried out, which may

necessitate the addition of an accelerating agent. The Contractor shall therefore take
programming of trades in Port of Entry areas into consideration.

DOORS

General

All existing doors shall be inspected for the general condition and integrity of hinges, locking
mechanisms, etc.

All steel doors shall comply with the requirements of SANS Standard Specifications 727 and
1129 and section 10 of PW 371.

All new external doors are to be fitted with 1% pair heavy duty hinges.

Door signage, such as door numbers, etc, shall be in accordance with Technical
Specification BH: Fittings, and the Schedule of Quantities.

Special attention shall be given to the condition of striker plates and hinges that need to be
replaced, or properly secured where possible. Doors shall be painted to the requirements of

Technical Specification AC: Paintwork.

Doors, sidelights and fanlights

All wooden stock doors shall comply with the requirements of SANS Standard Specification
545 and section 10, clauses 8.33 and 8.34 of PW 371.

Flush doors

The Contractor shall inspect all doors, internal and external. Where any door needs to be
replaced, such door shall be a 40 mm thick solid laminated door as specified for interior or
exterior use and shall be capable of withstanding the raking, deflection, puncture and moisture
resistance tests for the desired application.

Unless otherwise specified, face veneer shall be rotary cut, and shall be of the timber
specified, or where doors are to be painted, shall be of timber suitable for painting.

Painting shall be done in accordance with the Technical Specification BG: Paintwork, and the
Schedule of Quantities.
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Edge strips for concealing the vertical edges of doors shall be of the same timber as the face
veneer and for single doors and hinge edges of double doors not be less than 10 mm thick,
and for rebated meeting edges of double doors not less than 20 mm thick. The top and bottom
edges of doors showing end grain shall be sealed with lacquer or other suitable material if the
edges were disturbed in any way.

Toilet doors in ablutions

Doors showing signs of erosion due to water penetration shall be either replaced or cut short
150 mm from finished floor level. If the existing semi-solid door panel is to be retained, it
should be cut short 150 mm from the floor level. A 38 x 50 mm SAP insert must be glued and
nailed in at the bottom edge. The steel frame must also be cut short and filled in with grout at
the cut edges and fixed to the wall with 2 x 8 mm diameter heavy duty impact nails.

IRONMONGERY

General

All ironmongery shall comply with the requirements of section 16 of PW 371. All ironmongery
shall be approved by the agent/representative before fixing. Articles shall be fixed with screws
of similar metal and shall be eased, oiled, adjusted and left in perfect working order on
completion.

All ironmongery shall be inspected to assess the level of workability, paying special attention
to door handles, locks, door closers, door stops, door catches, fixing of these fittings, etc.
Should any of these fittings be found unsuitable due to damage, corrosion, etc, they shall be
replaced. Where existing holes in wood are worn out, these holes must be plugged with wood
to receive the screws.

Toilet doors in ablutions must be fitted with approved D-type natural anodised aluminium pull
handles and 150 x 150 mm plate. Install 15 mm diameter concealed steel roller ball catch with
chromium-plated striker plate with circular hole for roller ball catch. Fix this plate to door frame
with two aluminium pop rivets.

Door locks

Each lock shall be provided with two keys and no key shall pass a second lock. All mortice
locks, mortice latches and night latches, rim and cylinder rim night latches, and escutcheon for
locks shall comply with the requirements of the SANS. The Contractor shall supply all screws,
etc, required for completion of the work.

Cupboard doors

Where required according to the Schedule of Quantities, built-in cupboard doors in sleeping
quarters are to be provided with 2 x angle iron sections of 35 x 80 x 3 mm thick x 10 mm
diameter hole for a padlock that must be fixed to the inside of the cupboard door. .

Locker doors shall be provided with a 50 x 50 x 5 mm thick mild steel angle x 10 mm diameter
hole for a padlock site welded to the locker



£

2R Depariment, ST.42
) 3 Pubin: Vorks ad indaamiy s
Q i REPUBLIC OF BOUTH AFRIGA

The detail of the work is described in the Schedule of Quantities.

This specification shall be read in conjunction with Additional Specifications SA: General

All Eomponents that form part of the waterproofing of concrete roofs shall be maintained during

Maintenance shall include all repair work, replacing of components, routine inspections,
repairing of defects or other actions or rectifying measures required to maintain the perfect
functional condition of waterproofing on concrete roofs in accordance with the operation and
maintenance manuals and as specified. All roofs shall be kept leak-free and watertight.

Maintenance of the waterproofed concrete roofs shall include all related actions such as
replacing/repairing loose and blistering waterproofing, including cracked waterproofing
membranes, loose seams, painting of waterproofing membranes, and cleaning and

Remuneration for maintenance of the complete waterproofing of concrete roofs shall be
deemed included in the tendered monthly payment for the maintenance thereof.

BD 04 DETAIL OF REPAIR WORK
BD 05 MAINTENANCE
Maintenance.
the maintenance phase of the Contract.
removing rubbish from waterproofed concrete roofs.
BD 06 MEASUREMENT AND PAYMENT
BD 06.01 MEASUREMENT AND RATES
BD 06.01.01

General inclusion of costs and specific specifications

Notes:

Where applicable, standard SANS 1200 measurement and payment items shall be used for
Earthworks (Small Works) (1200 DA), Site Clearance (1200 C) and Concrete (Structural)
(1200 G).

All material scheduled to be removed shall be deemed to be existing damaged materials in
small or large sections. All such redundant material shall become the property of the
Contractor and must be removed from site immediately.

All new material shall be deemed to be in patchwork and shall be of approved equal quality,
colours, profiles, thickness, etc and shall in all cases match the existing materials and shali be
fixed (internally or externally) to existing material, frames or surfaces.

All replacement, removal and repair work shall be done carefully as to not damage any
adjacent or other material or work. Any damage to other or adjacent materials or areas caused
by the negligence of the Contractor shall be repaired by him free of charge.

All work scheduled to be replaced shall be deemed to include for the careful removal of the
damaged existing material as a whole or partly, as specified, for the cleaning and preparation
of the remaining surface(s), frames, etc as well as for the new material scheduled or specified
to replace the damaged material.
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All work scheduled to be-removed, hacked off, or taken out shall be deemed to include the
cleaning and preparation of the remaining surfaces, areas where material were removed, or
remaining work to receive new material or work specified.

Repair and service work shall also include all removing, cutting, grinding, cutting into, welding,
bending, strengthening, drilling, tightening, fastening, oiling, greasing, adjusting and providing
missing or damaged screws or bolts, etc to repair and service or to improve the items or areas
as new and to match the existing. The servicing of windows will be measured in number
irrespective of the type of window or the amount of opening sashes present in the overall
window size. The rates tendered for servicing-of windows or similar items shall be deemed to
include for servicing all opening sashes and the total overall frame. The rates tendered for
servicing of doors or gates shall include the service of all locks, handles etc.

Work scheduled to be realigned and refixed shall be deemed to include all necessary new
additional materials, brackets, connector plates, bolts, pip rivets, nails, screws, spacer blocks,
clamps, timber, and labour, efc to leave the items as new and totally functional.

All new work are measured net and shall include all cutting, lapping, waste, bending, fixing,
corners, mitres, fixing screws, pip rivets, nails, adhesive, grout, putty, etc, as well as cleaning
and preparation of surfaces not already prepared as part of removed items, etc. The supply
and installation of new window handles, pegs, stays, etc as well as the service of windows
shall include for sealing all bolts and screws of handles, stays, etc with epoxy after fixing or
tightening into positions.

The removal of doors, gates or windows shall include for the removal of all existing locks,
handles, striking plates, etc but exclude the hinges, etc, which shall be used for the new
replaced items. All repair work (excluding paintwork) around and in the thresholds of new door
frames, gates or windows build into existing brickwork in new or existing positions shall be
deemed to be included in either the rates tendered for the new replacement item or the
removal payment item of the frame, window, etc.

The new doors to toilets and wet areas as specified shall be fitted with rubber door stops, D-
profiled pull handle and backplate sets, 15 mm roller ball catches with striking plates and all
other ironmongery needed to install the doors complete. All new ironmongery shall be
measured and paid for separately.

The new doors to offices, etc, as specified shall be fitted with rubber door stops, 4 lever mortice
locksets with handle sets to match existing, striking plates and all other ironmongery needed
to install the doors complete. All new ironmongery shall be measured and paid for separately.

All ironmongery installed on the project shall bear the SANS approved trademark and codes.
Samples of all ironmongery scheduled must be according to the samples of the Department
of Public Works and samples must be handed to the engineer for approval before ordering the
material.

All brickwork shall include for damp proofing membranes, galvanized brickwork reinforcement
to every third course, wire ties and wall anchors as needed.

Tile work to walls shall include all cutting, spacers, waste, jointing, mitres, corners, epoxy grout
and joint filler.

Ordering of certain specified material ie NCI industrial type wall tiles needs special and urgent
attendance and should be ordered timeously as to prevent any construction delays.
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All new glass mirrors shall be silvered float glass copper backed mirrors with polished édges
all round and shall, unless otherwise scheduled, be fixed to walls with chromium plated dome
capped mirror screws with rubber buffers.

Specific specification : Repairs to galvanised IBR roofs

Repairs to the workshops and store room roofs will include the following work and ail work
must be carried out in accordance with the Technical Specification BA: Roof Coverings.

@
(b)
©

(d)
(e)

@
0

Inspect the roof for defects.
Fasten loose nuts on hook bolts.

Replace damaged and/or severely corroded washers (allow for + 30% of all washers to
be replaced). The remainder of the existing washers must be painted with an approved
rust converter and a grey colour pure acrylic paint system.

Insert sealer strips on all loose side laps.

Stitch side laps together with Leak Plugs for IBR roof cladding (2 between every hook
bolt; purlins are spaced at approximately 1,86 m c/c).

Install new 0,8 mm thick apex trim at the workshops for the length of each bay size 616
mm girth (286 + 300 vertical + 20 + 10 vertical) with Craft-Lock type apex trim fixing
brackets. The apex trim 4 x bend (1 is a shallow bend) and fixed to roof sheeting with
stitching screws and washers, and to 260 mm vertical x 140 mm (at slope) x 25 mm
wide x 2,5 mm thick with 25 mm lip galvanised bracket. The galvanised bracket to be
screwed and fixed to roof cladding in trough with 2 galvanised gutter bolts. The spacing
of the brackets is 1029 mm. 150 mm overlap fixed and sealed with 2 rows of pop rivets
and 2 rows of silicone. Bend up trough to form dam.

Side wall flashings: Inspect existing flashings. All loose flashings must be sealed with
two rows of silicone and stitched together with no.10 stitching screws. Counter flashing
to be sealed with silicone in brick wall. Existing sealant to be removed. Prepare groove
to manufacturer’s specifications to receive new joint sealant.

Ridge flashings: Inspect existing flashings. All loose flashings must be sealed with two
rows of silicone and stitched together with no.10 stitching screws.

Holes (small diameter) in cladding to be sealed with Leak King plugs.

Replace existing galvanised gutters and down pipes with new 125 x 100 x 0,8 mm thick
gutters with 100 x 100 x 0,8 mm thick galvanized baked enamel rainwater down pipes
spaced at approximately 6 to 7 m intervals.

Specific specification : Repairs to concrete qutter at workshops

C)

The existing + 305 mm x 400 mm deep concrete box gutters must be waterproofed with
a fully bonded waterproofing system to Technical Specification BC: Waterproofing.
Prepare the existing cement screed surface by cleaning it and replacing decayed
cement screed with new screed. The waterproofing membrane must be dressed over
the top ends of the concrete upstand beams of the gutters and down into down pipes.
All sharp concrete corners must be chamfered adequately to suit waterproofing
membrane requirements.
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(b)

The existing expansion joints in the box gutter must be cleaned and prepared to receive
joint sealant. The edges of the concrete must be chamfered to comply with
waterproofing manufacturer's requirements. Insert 35 mm diameter low density, non-
cross-linked, closed cell, expanded poly-ethylene foam backing cord for 25 mm wide
joint. Prime joint and seal joints with 25 mm wide x 15 mm thick approved poly-urethane
joint sealant applied strictly according to manufacturer's specifications. The top surface
of the joint sealant must be recessed adequately into joint to allow for a closed cell
polyethylene foam strip that will accommodate movement of the waterproofing
membrane. )

Dressing to expansion joint will comprise of additional strips of reinforced waterproofing
membranes that are lapped and sealed to manufacturer’s specifications. The Contractor
must submit detail for approval to the Engineer prior installation.

Specific specification : Repairs to roller shutter doors at workshops

(@)

(b)

(©)

(d)
(e)

Replace the whole bottom T-bar including the bottom + 17 galvanised slats of the
existing roller shutter doors with a new galvanised T-bar (bottom rail) with neoprene
weather strip. The Contractor must measure the width of the door (approximately 3000
mm) and the opening width of the wicket door prior ordering the new bottom T-bar and
new galvanised slats (+ 76 mm high x 1,2 mm thick). When the new bottom T-bar has
arrived on site, the Contractor must remove the existing bottom T-bar and slats and
slide in the new T-bar and slats.

Provide and insert end locks on the ends of door curtains.

Repairing shall include fixing of missing bracket bolts, screws and pins, brackets, fittings
such as locks, loose rachet and pawls, and brackets. Loose bracket bolts that have
broken out of walls shall be replaced with 175 mm long x 12 mm diameter threaded rods
that must be anchored to the walls with an approved epoxy grout.

Repairing bent and fixing of damaged steel plates of canopy covers.

Repairing gearbox, gear handle, drive shaft, pinions and bevel gears.

Specific specification: Servicing and adjustments to roller shutter doors

C)

(b)

(©)

(d)

All other door components shall be serviced, adjusted, repaired and replaced, but not
restricted to, for the full repair of the complete door installation to a smooth working
condition. The door sizes is approximately 3000 mm wide x 3500 mm high. The existing
interlocking slats are 76 mm wide.

Servicing shall include cleaning and oiling of hinges, rollers, bearings, gears, channel
guides and locks. Interlocking slats of the roller shutter curtains shall only be washed
with a high-pressure water jet and detergent to remove all dirt, grease, etc.

Adjusting, fixing and realigning of door guides. The existing channel guides,
approximately 76 mm wide shall be bent straight to allow free and smooth movement of
the roller shutter door slats. The Engineer shall give the necessary instructions where
severely damaged channel guides must be replaced.

Adjusting and balancing torsion springs, barrel collar and counter balance.
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Specific specification : Welding of thin steel plates

Thin steel plates covering the external side of doors must be welded to the door frame
members. The existing paint must be removed from the welding areas prior to site welding. A
coded or experienced welder must submit the proposed welding procedure to the Engineer for
approval. The aim of the site welding is two fold, viz to fix the steel plate to the frame and
secondly, to prevent water ingress into the inside of the door. The perimeter of the individual
plate sections of the door must be sealed with continuous impervious welds.

Specific specification : Repairs and replacements to agricultural kraals

Replace diamond mesh fence:

Existing diamond mesh shall, where indicated by the Engineer, be removed and replaced with
new diamond mesh fence. The new galvanized diamond mesh shall be stretched and properly
tied to the fencing wire. The diamond mesh or wire netting shall be secured by means of soft
binding wire at 1,2 m centres along the top and bottom straining wires and at 3 m centres
along each of the other fencing wires unless otherwise specified.

Diamond mesh

(a) Diamond mesh (chain-link) fencing shall comply with the requirements of SANS 1373.
The edge-finish shall be both sides clinched or barbed.

(b) The nominal diameter of the wire shall be 2,5 mm and the mesh size shall be 40 mm x
40 mm.

(c) The wire shall be fully galvanized

Tensioning fence wires:

All fencing wire shall be carefully strained and hung without sag, and with true alignment, care
being exercised not to strain the wire so tightly that it will break, or that end, corner, straining
or gate posts will be pulled up. Each strand of fencing wire shall be securely fastened in the
correct position to each post with soft galvanised binding wire.

Smooth wire:

(a) Smooth wire shall comply with the requirements of SANS 675 and shall be of the types
specified below:

(b) Straining wire shall be 4,0 mm diameter and fully galvanized.
{c) Fencing wire shall be high tensile grade, 2,24 mm diameter wire fully galvanized.

(d) Tying wire shall be. 2,5 mm diameter, mild steel, galvanized wire for tying fencing wire to
standards and droppers, and 1,6 mm diameter, mild steel, galvanized wire for tying
netting and mesh wire to fencing wire.
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SCHEDULED ITEMS

NEW WORK

Doors and windows:

(a) (Type of doors, windows, locks, etc and material indicated):

(i) Description of item .........ccomvivirciiee e Unit : number

The unit of measurement shall be the number of doors, windows, locks, etc installed complete
as specified.

The tendered rates shall include full compensation for the manufacturing and installation of
the steel or natural anodised aluminium doors, windows, locks, frames, etc complete with
hinges, handles, locks, barrel bolts, retaining devices, door stops, stays and any other work
necessary to complete the work as specified, scheduled or as shown on the Drawings. The
tendered rates for windows shall also include full compensation for glazing, window sills and
damp-proof sheeting as specified or to match existing.

Wall panelling:

(a) Description of material to be used:

(i) Description of item and/or position to

D FIXEU oo e Unit m, m?

, humber

The unit of measurement shall be the number, metre, etc for each item as scheduled.

The tendered rates shall include full compensation for all costs of material, waste, labour,
plant, transport, delivery, access, scaffolding, fuel, etc to install the material as specified and
to match the existing to the Engineer's approval.

Joinery:
(a) ltems measured by number:

() Doors, etc (type and size indicated) .........ccccoveiiveveiviiccecenn, Unit: number
(i) Etc for other items measured by number

(b) Items measured by linear metre:

(i) Skirtings, etc (type and size indicated) ...........ccooeevvviieii v e, Unit: m
(i} Etc for other items measured by length

(c) Items measured by area:

(i} Eaves covering, etc (type and thickness indicated) ...................... Unit: m

(iiy Ete, for other items measured by area

The units of measurement shall be the number, metre or square metre of each type and/or
size of joinery item specified.
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The tendered rates shall include full compensation for the supply of all materials,
manufacture, cutting, waste, fixing and installation of the joinery items.

Ironmongery, steelwork, glass. wall finishings, etc:

(a) Measured by number:

(i} (Description of HEM) .....ooeeeiie i e Unit: number
(i) Etc

(b) Measured by linear metre:;

(i) (Description of HEM) ....ooviiiiciic e Unit: m
(i) Ete.

(c) Measured by area:
(i) (Description of EM) ......cooriiiii e Unit: m
(i) Etc.

The unit of measurement shall be the number, metre or square metre as applicable to each
item.

The tendered rates shall include full compensation for manufacturing, providing and installing
each item to new or existing steel, wood or plaster complete as per specifications, drawings,
descriptions as scheduled or as the existing and shall include for all labour, material, waste,
plant, transport, delivery, access, scaffolding, fuel, etc to the Engineer's approval.

Brickwork and Plaster:

(a) Indicate type and strenath:

i) One brickwall (110mm thick).................. ... Unit: m?2
iy  Double brickwall (220mm thick).......... SRR URUURRURRR Unit; m?
) PlASHEI. ... e Unit: m?

The unit of measurement for elements constructed shall be the square metre for each-element
as scheduled.

The tendered rates shall include full compensation for all costs of materials, delivery, labour
and plastering as per the Engineer’s instruction.
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ALTERATION WORK

Alterations and repairs to existing structures:

(b) Indicate if repairs, replace. alterations. removal or sealing. etc:

(i) Description of individual items to be repaired,
altered, removed, sealed, etc ..........cooooeveeirnn. Unit: m3, m2, m, t, number

The unit of measurement for items repaired, replaced, altered, removed, sealed, etc shall be
the cubic metre, square metre, metre, tonnes or number for each item as scheduled.

The tendered rates shall include full compensation for all costs to repair, replace, refix, remove,
cutting into, re-align, applying corrosion protective coating, taking off, temporary store, etc as
specified in the Standard and Technical Specifications and shall allow for all necessary labour,
plant and new material needed to do the specified work and to leave the scheduled items as
new and to the approval of the Engineer. Refer also to the general inclusion of costs in BD
06.01.01.
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TECHNICAL SPECIFICATION

BE.1. FLOORS
CONTENTS

BE 01 SCOPE

BE 02 STANDARD SPECIFICATIONS

BE 03 VARIATIONS AND ADDITIONS TO STANDARD SPECIFICATIONS
BE 04 DETAIL OF REPAIR WORK

BE 05 MAINTENANCE

BE 06 MEASUREMENT AND PAYMENT

BE 01 SCOPE

Floors shall mean the scope of work to maintain materials and components such as removal
of existing floors and installation of new floor coverings, skirtings, screeds, concrete floors and
paving. This specification does not include work related to metalwork and paintwork, which
are specified elsewhere.

This specification covers the removal of existing floor coverings, screeds and concrete surface
beds, the repair of existing floor coverings, screeds and concrete surface beds. This
specification also covers the supply, delivery and installation of new floor coverings, screeds
and concrete surface beds for various types of buildings.

BE 02 STANDARD SPECIFICATIONS

BE 02.01 GENERAL STANDARD SPECIFICATIONS

The latest edition, including all amendments up to date of tender of the following
specifications, publications and codes of practice shall be read in conjunction with this
specification and shall be deemed to form part thereof:

Part A-Construction Works: Specifications-General Specifications
Second Edition (edition 2.1), July 2014
Part B-Construction Works; Specification-Particular Specifications

PW 371 - Second Edition {edition 2.2), December 2015
(Fourth edition, October 1993)
SANS 281 - Hardwood block and strip flooring
SANS 581 - Semi-flexible vinyl floor tiles
SANS 786 - Flexible vinyl flooring
SANS 978 - Wood mosaic flooring
SANS 10070 - The laying of thermoplastic and similar types of flooring
SANS 10043 - The laying of wood floors
SANS 10186 - The laying of textile floor coverings
SANS 1449 - Ceramic wall and floor tiles
BE 02.02 ADDITIONAL SPECIFICATIONS

Technical Specification BF: Structural concrete
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BE 03 VARIATIONS AND ADDITIONS TO STANDARD SPECIFICATIONS

BE 03.01 ADDITIONAL REQUIREMENTS FOR REPAIR OF FLOORS

BE 03.01.01 Floor coverings

Existing floors shall be inspected to determine the extent of any damaged floor areas. The
existing floors and other building elements shall be protected from damage during the progress
of any repair work and on completion shall be cleaned and handed over in a perfect condition.
Only skilled workmen experienced in laying any type of floor finishes shall carry out the work.

BE 03.01.02 Preparation of floor slab and surface beds for new floor screeds

The existing concrete screed shall be removed in patches designated by the Engineer.

All laitance on the surface of the existing surface bed must be removed completely.
Mechanised plant such as scabblers or abrasive blasters must be used. The Contractor shall
take all necessary precautions to keep dust pollution to a minimum inside the building during
the breaking out and removing of existing concrete screeds, as well as during the preparation
of the existing concrete surface bed.

After the mechanical cleaning of the slab surface to expose the coarse aggregate, all dust and
debris must be removed, and the surface must be thoroughly wetted and kept wet for atleast
12 hours before application of the new concrete screed.

BE 03.01.03 Surface preparation of existing floor screeds for new floor coverings

The following procedure is suggested where vinyl tiles were laid with bitumen adhesive:
(a) The Engineer will specify the where existing vinyl tiles are to be removed.

(b} The bitumen must be removed mechanically and/or chemically. Remove as much
bitumen and other contamination as possible by scraping. Bitumen can be heated to

soften it.
(c) Sweep or vacuum sub-floor thoroughly to remove dust and grit.

(d) An approved solvent based degreasing and cleaning compound can be used to
remove the bitumen chemically. The Contractor shall ensure the safety of the workers

and the building against possible fire.

(e) The concrete surface must be smoothened. Even the surface with Pavelite or
approved equivalent before laying the new vinyl tiles. The Pavelite or approved
equivalent must be applied in accordance with the manufacturer's specifications.

()  Vacuum clean the floor surface again before the adhesive is applied to lay the vinyl
tiles.

BE 03.01.04 Cement screed

Cement screed shall be carried out in accordance with clause 14.18 of PW 371. The Engineer
shall determine which existing cement screeds are to be replaced. The cement screed shall
have a maximum thickness of 30 mm. Where required the cement screed shall be modified
with an approved alkali compatible acrylic emulsion by preparing the cement screed with a
mixture of the latex and water in the required ratio.
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Before the new screed is applied, remove all surface water from the slab. Apply a bond coat
to the slab/surface bed, consisting of a 1:1 mix of cement and clean fine sand with just enough
water to provide the consistency of slurry. Mix in equal parts an approved alkali compatible
acrylic emulsion specially modified for use in cement mortars with water, and add Portland
cement to form the slurry. Spread the bond coat evenly using a stiff fibre brush. Do not leave
standing pools. Place screed in good time (before the bond coat dries out). The screed must
be laid and compacted in one layer.

Curing should commence as soon as the finishing operations have been completed and
should be continued for at least 7 days. The Engineer must approve the method of curing.

Joints must be formed in the screed at all existing contraction and expansion positions, as well
as at intermediate positions at 3 m spacing maximum.

Concrete screeds

(@) General

Concrete screeds shall have a minimum thickness of at least 50 mm. The Engineer
shall determine the areas of which the concrete screeds need to be replaced.
Only ordinary Portland cement, CEM 1 42,5 in accordance with SANS ENV 197-1,

shall be used.
Coarse aggregate maximum size: 10 mm
28-day cube strength: 35 MPa.

The use of an approved plasticizer is recommended to reduce the water content of the
mix to the absolute workable minimum.

The mix design must be submitted to the Engineer in advance for approval.

Four sets of six test cube samples shall be taken for every factory for the testing of the
compressive strength of the concrete.

(b)  Concrete floor hardener

Concrete natural non-ferrous aggregate floor hardeners shall strictly be applied in
accordance with the manufacturer's specification and under his supervision. Note: The
Contractor shall furnish a certificate of compliance, together with a written guarantee
after completion.

(c) Compressive strenath

At 7 days: 50 MPa
At 28 days: 70 MPa

All other aspects of the construction of new concrete screeds shall be adhered to as
specified in Technical Specification BF: Structural concrete.

Laving of material (ceramic excluded)

The laying of vinyl and similar flooring material in tile and sheet form and the fixing of plastic
skirtings, nosings, etc, shall be carried out in accordance with SANS 1043 and PW 371.
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The laying of wood block and wood mosaic flooring shall be carried out in accordance with
SANS 1043 and PW 371.

The laying of textile floor coverings shall be done in accordance with SANS 10186.

Vinyl floor tiles shall be laid with continuous joints in both directions. Tiles shall be cut with a
"jointer" at saw and expansion joints. Tiles laid over these types of joints will not be permitted.
Only latex-resin type adhesive shall be allowed to glue tiles to the concrete screed or surface
bed.

BE 03.01.07 Granolithic screed finish

Granolithic screed finish to floors, treads of steps, thresholds and similar surfaces, -unless
otherwise specified, shall not be less than 25 mm thick. The granolithic screed shall be
composed of three parts granite, or other approved hard stone chips, or approved hard, coarse
sharp washed granitic or quartzite sand, half part clean sand and one part of cement, hand or
mechanically trowelled to a frue and smooth surface. No dry cement powder, grout or wet
slurry mix shall be applied to the surface.

New granolithic screed shall be laid before the concrete surface bed or floor matures in order
to allow for proper binding. If this is not possible, then the top of the surface bed or floor shall
be hammered, chipped and then cleaned with a wire brush and a coat of neat cement grout
applied immediately before the granolithic is laid. -

The granolithic shall be laid in panels not exceeding 6 m? in area and jointed to lines of panels
with V-joints. The joints between the panels shall coincide with joints in the concrete surface
bed or floor.

Granolithic finish to stair risers, sides of curbs and other vertical surfaces shall, unless
otherwise specified, not be less than 12 mm thick.

All granolithic work shall be done by experienced workmen only and shall be protected from
damage caused by rain or other extreme weather for 12 hours after being laid. Protection shall
be provided against too rapid drying whilst hardening by means of covering with wet sacks or
other suitable material. The screed shall also be protected from damage and discoloration
during the progress of the remaining work.

Edges of granolithic floor butting against different floor finishes and edges of margins, etc,
shall be true and sharp, and shall be protected by fixing temporary wood strips which shall
remain in position until the laying of the adjoining floor has commenced.

Where a non-slip granolithic floor finish is required, the -granolithic shall be laid as specified
above. Alundum grit shall then be sprinkled over the surface at the rate of 1 kilogram per
square meter, lightly tamped in and allowed to set.

BE 03.01.08 Vinyl floor finishes

Existing floors should be inspected and where vinyl tiles need to be replaced, such tiles shall
comply with the requirements of SANS 786, and be 300 x 300 x 2 mm thick unless otherwise
specified. The flooring shall be of marbled pattern and of an approved colour (to be specified
by the Engineer).

Vinyl floor tiles or sheets shall be laid with an adhesive recommended by the manufacturer.
All the preparation and work in connection with the laying and fixing of the specified flooring
and vinyl skirtings shall be done in accordance with SANS 1070 and to the satisfaction of the
Engineer.
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The flooring shall, where necessary, be cut and neatly fitted against adjoining floors,
thresholds, etc. Where required the Contractor shall carefully remove existing timber floor
skirtings and/or quarter rounds for re-use where vinyl tiles are laid against walls. Reinstate
skirtings and/or quarter rounds.

Vinyl floor tiles shall, unless otherwise specified, be laid with continuous joints in both
directions and vinyl floors shall, unless otherwise specified, be in standard widths with cut
sheets at sides of floors as necessary, all to the entire satisfaction of the Engineer.

The vinyl flooring and skirtings shall be covered up and protected from damage during the
progress of remaining work and on completion be cleaned and, unless otherwise specified,
polished with the type of polish recommended by the manufacturer of the vinyl flooring.

Skirtings

Loosened hardwood skirtings must be cleaned and where necessary removed and/or
replaced by-76 x 19 (or 25 mm) mm thick hardwood skirting with one rounded top edge
plugged to the wall. Painting shall be in accordance with Technical Specification BJ: Painting.

In selected areas skirtings shall be 100 mm high x 6 mm thick unglazed ceramic tiles glued to
walls with an approved cement grout. The Engineer shall specify these areas.

Vinyl cove skirtings shall be of approved manufacture and colour and, unless otherwise
specified, be 70 mm high.

Sealing of vinyl flooring

The newly laid tiles shall, after four days, be scrubbed with a diluted neutral detergent/stripper
complying with SANS 825 and rinsed thoroughly. After the floor has dried, apply two coats
polymer/acrylic sealer combination containing a minimum of 22 % solids using an applicator
pad. Ensure that the surface has set hard before allowing traffic on the floors.

Wood block floors

(a) Replacement of wood block floors

Where required, wood blocks that must be replaced shall, unless otherwise specified,
be Clear Grade, Class H with nominal sizes of 75 mm wide, 225 mm long and 20 mm
thick, and shall comply with the requirements of SANS 281. Wood blocks that are loose
must be re-laid using an approved hot or cold adhesive after the old bitumen has been
removed and the surface prepared.

The moisture content of the blocks shall be as specified in the above-mentioned
specification, and the blocks shall be treated with timber preservative as specified. The
blocks shall, unless otherwise specified, be laid to a basket pattern with an approved
hot or cold adhesive and shall be sanded on completion all in accordance with the SANS
Code of Practice, SANS 1043 and to the satisfaction of the Engineer

Wood block floors shall be covered up and protected from damage during the progress
of the remaining work, and unless otherwise specified, a sealer shall be applied to the
final sanded surface and then polished all in accordance with the above-mentioned
Code of Practice.
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(b)  Partial repairs to parquet floors

Only severely loose wood blocks identified by the Engineer shall be repaired. The
Contractor shall carefully remove the wood blocks for re-use. Scraping and any other
suitable means shall be used to remove the old bitumen. The concrete surface bed or
cement screed shall be cleaned from dust and bitumen residue as specified in BE
03.01.02. If the concrete or cement screed is in a poor condition, the poor patches shall
be removed according to BE 03.01.04. The Contractor will be allowed to use rapid
hardening cement grouts to reduce drying time of concrete and cement screeds in order
to suit the working programme. The screeds must be laid at such a level as to enable
the workmen to lay the cleaned wood blocks at the same level as the surrounding wood
flooring blocks. The cleaned blocks shall be laid in a basket pattern (or the same existing
pattern) with approved hot or cold bitumen at the same level as the surrounding blocks.
Missing blocks must be replaced.

Sealing of timber floors

Existing timber floors must be mechanically belt-sanded to remove all traces of existing sealer
in strict compliance with SANS 1043. Where necessary, existing flooring, skirtings and quarter
rounds should be temporarily removed. Before applying the new wooden floor sealer, ensure
that the surfaces are dry, sanded smooth and free from varnish or oil. Vacuum the dust from
the prepared floor surfaces.

Apply three coats of clear, lead free wooden floor sealer with preservative and anti-fungicidal
properties according to the manufacturer’s specification.

Apply the first coat until an even glossy, wet surface is achieved. Leave to dry thoroughly.
Apply at least two other coats in the same way, and finally a fourth and final coat. It is proposed
that the Contractor first do a trial section to satisfy himself that he can handle this procedure.
The final appearance of the wooden floor must be smooth and have a uniform non-gloss finish.

Reinstate skirtings and quarter rounds.

Tiling (general)

Tiles shall be solidly bedded and jointed in cement mortar and, unless otherwise specified,
joints shall be 8 mm wide.

The joints in all tiling are to be continuous in both directions. The pointing is to be carried out
by well pressing in half-dry cement mortar. Under no circumstances may liquid cement grout
be used for pointing.

All tiling shall be properly covered and shall be protected against any possibility of staining,
discolouring or any other damage.

At completion, all tiling is to be exposed, checked for damage, repaired where necessary and
cleaned off with soft soap and cold water and left in a perfect condition. The application of oil
on tiling is not allowed.
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BE 03.01.14 Ceramic and quarry floor tiles

(a)

(b)

General requirements

The Engineer shall determine which tiles need replacement. The ei(isting floor screed
and floor tiles must be removed in patches and/or areas as determined by the Engineer.

Ensure that the base for floor tiling is rigid, stable and level unless required to have a
fall in one or more direction(s). The surface preparation and cement screed (if required)
are described in BE 03.01.03 and BE 03.01.04 respectively. When proprietary brand
adhesives are being used for fixing ceramic floor tiles it is essential that the surface to
which the tiles are to be fixed is clean, dry, flat and true.

Lay approved unglazed ceramic split floor tiles (230 x 115 x 11,5 mm thick and of a
selected or matching colour) in professional floor grouting with 8 - 10 mm wide joints.
The floor grout must be applied with a 10 mm square notched floor trowel evenly over
an area not exceeding 1 metre at a time. Coved skirting tiles including external and
internal skirting corners must be laid against walls in abattoirs. Setting out must be done
correctly. The finished installation must be level plumb and true unless specified
otherwise. In abattoirs the floor tiles must be laid to specified falls.

Mortar beds for dust-pressed tiles and quarry tiles shall be formed with a slurry of 1:1
cement and clean fine sand to a thickness of about 3 mm on an area not exceeding 1
metre at a time. The joints will be 6 - 8 mm wide depending on the size of the tile.

The tiles must be laid in professional cement-based powder adhesive, strictly in
accordance with the manufacturer’s specifications. The Code of Practice for the fixing
of tiles in accordance with SANS 1448 and the recommendations of the South African
Ceramic Tile Manufacturer's Association (SACTMA) shall be followed. Important points
to be taken into consideration is are summarised below:

(i) Sufficient time must be allowed between building operations.
(i)  Drying periods for backgrounds and substrates must be strictly adhered to.
(i)  No tiling may commence prior to the prescribed time.

(iv)  Alltiles must be correctly bedded. The tiles must be properly bedded into a fixative
that is spread evenly to the required thickness using a square notched rubber
mallet (10 mm for ceramic tiles). Bed the tiles dry and move firmly into position,
ensuring that they are in proper overall contact with the bed, and form an even
surface.

(v) A minimum of 6 - 10 mm grouting joints must be allowed between extruded and
split tiles (3 mm minimum for pressed tiles). Ensure that the joints are free of tile
adhesive and any foreign matter.

(vi)  Tiling installation: Setting out and finished installation must be done correctly.

Filling of joints

Do not fill joints between tiles until at least 24 hours after the tiles have been bedded.
Before applying the joint epoxy grout ensure that the joints are free of tile adhesive
residue and any foreign matter. Apply the approved epoxy grout into the tile joints. The
finishing-off must be completed with a wetted nosing tool or spatula so that a smooth
glazed surface finish can be achieved. Application of epoxy grout must be done strictly
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In accordance with the manufacturer's specifications. Finally, the tiles must be
thoroughly cleaned.

BE 03.01.15 Movement joints in tiling

(a) General requirements

Movement joints are to be provided in tile work due to moisture expansion, thermal
expansion and contraction, and crack control at existing expansion joints in the surface
bed.

(i) Provide movement joints in the tile work, screed and bedding down to the
concrete surface bed or slab. The spacing of these joints depends on the position
of existing joints, column and wall layouts and slab thickness. The maximum
spacing of joints should be limited to 30 times the slab (surface bed) thickness or
4,5 m, whichever is the lesser. The length-to-width ratio of tile panels should be
limited to between 1,0 and 1,5.

(i)  Provide isolation joints around the perimeter of the floor, around columns, walls
and other fixed structural elements.

(i)  Joints shall be aligned with no offsets. Irregular shape tile panels must be
avoided. Where included angles are unavoidable, it should be less than 60
degrees.

(iv)  The width of the joint shall be 8 mm minimum and 10 mm maximum. Provide an
approved closed-cell expanded polyethylene foam joint filler with a hinged
temporary blocking piece in the movement joints. The size of the blocking piece
must be the same as the joint width.

(b) Joint sealing

The joints shall be prepared and primed prior the application of the joint sealant.

The liquid sealant in joints shall be an approved one part grey polyurethane sealant with
a shore hardness of A45 and an elongation of 400 %. The manufacturer’s specifications
must be strictly followed.

BE 02.02 PAVING

Repairs to paving shall include the improvement of existing paving, drainage channels and the
replacement of paving that can not be repaired. Different paving types exist, e.g. concrete,
precast paving segmental and regular blocks, bricks and slasto. This specification only covers

pedestrian paving around buildings.

The Engineer shall identify the paving areas that are to be repaired. Defects to paving will
include but not be limited to the following aspects:

(a) Failure of sub-base material and subsidence of sub-soil due to excessive water
erosion;

(b)  Broken and severely damaged paving;

(c) Distorted and disturbed paving;
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(d)  Drainage problems, eg ponding of water on the paving and in drainage channels,
incorrect falls, etc;

(e)  The omission of edge restraint;

] Intrusion of weed or hostile root penetration.

Preparing foundation

If the sub-base and/or sub-grade have failed, this soft and unstable material shall be replaced.
Existing paving must be carefully removed and stack for re-use. The new earth filling shall be
of inert material, having a maximum plasticity of 10, free from large stones, etc, spread,
leveled, watered and compacted in layers not exceeding 150 mm thick to a density of 95% of
modified AASHTO density. Cement stabilization to improve the existing sub-grade may be
considered to improve the characteristics of the material. The blocks shall be laid true to line,
levels and grade on a 25 mm thick layer of approved bedding sand. The bedding sand must
not be used to fill hollows in an uneven sub-grade or sub-base surface. Where specified,
plastic sheeting must be provided below the bedding sand layer. Refer also to BE 03.02.06.

The Contractor shall be responsible for carrying out all necessary process control tests on the
density and moisture content of the completed sub-grade, sub-base, etc, to ensure that the
required compaction is being attained.

Laying of segmental block paving

The existing blocks shall be preselected for re-use. Broken and severely damaged paving
blocks shall be replaced. New paving blocks shall comply with SANS 1058 Class 30
compressive strength. All blocks shall be laid true to line -and level. Care shall be taken to
ensure that joint lines are straight and square. The blocks shall have a minimum thickness of
60 mm.

After laying the blocks, the paving shall be compacted by means of vibrating plate compactor
with joints between the blocks filled in, after compaction, by sweeping in fine sand. The jointing
sand shall have a pass of 1,18 mm sieve and contain 10-50 % material passing the 75 micron
sieve. The sand shall be free of all soluble salts or contaminants likely to cause efflorescence
or staining.

Areas against curbs, manholes, etc, that require infilling and which exceed 25 % of a full block
unit shall be filled with units cut to size using a mechanical or hydraulic guillotine, bolster or
angle grinder. Infill areas constituting less than 25 % of a full block area and are of 25 mm
minimum dimension shall be filled with 25 MPa concrete. Smaller areas shall be filled with 1:4
cement mortar.

Laving face brick pavers. precast concrete blocks and slasto

The existing blocks shall be preselected for re-use. Broken and severely damaged paving
blocks shall be replaced. All blocks shalf be laid true to line and level. Care shall be taken that
joint lines are straight and square. Slasto shall be laid in the same pattern to match existing.

After laying the blocks, the paving shall be compacted by means of vibrating plate compactor.
Clean the top of the blocks before and after compaction. Thoroughly wet compacted area after
compaction and leave 24 hours to dry. The joints between the blocks must be filled in, after
compaction, with a 1:4 cement mortar. The joints shall be pointed with a steel tool to a smooth
surface finish.
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Laying of cast in-situ concrete paving and drainage channels

Severely cracked and/or damaged concrete paving and drainage channels shall be replaced.
The Engineer shall indicate which panels and sections of drainage channels are to be
removed. Cutting out will be done with an angle grinder or saw cutting machine. Concrete
panels must be removed in sizes where the ratio of the sides does not exceed 1:1,5. The
foundation material must be improved as specified in BE 03.02.01.

New concrete panels and drainage channels must be cast with a compressive strength of 25
MPa. Concrete paving to the specified thickness must be finished off with a smooth wood
trowel surface finish or must match the existing surface finish. Edges must be finished off with
a steel nosing tool with a radius of 5§ mm. Expansion joints must be provided where specified.
Drainage channels must be cast in lengths not exceeding 1 metre. Channels must be finished
off to have a smoath steel trowel finish.

Precast concrete edge beams, curbs and channels

Edge restraints shall be installed before paving commences. Edge restraints may be cast in-
situ, or consist of precast units. Precast edge blocks shall have dimensions of 75 mm wide x
300 mm deep. Cast in-situ beams with 25 MPa concrete shall have dimensions of 300 x 300
mm and cast in lengths on exceeding 1 meter.

Precast concrete curbs and channels shall comply with SANS 927, generally in 1 meter
lengths and finished smooth from the mould on exposed surfaces. Curbs and channels shall
be bedded on and jointed in 1:3 cement mortar and pointed with keyed joints. Bases to curbs
shall be Class B prescribed mix of unreinforced concrete.

Weed control
Two types of weed killing shall be carried out:
(a) Mixing weed killer to sub-base for rehabilitated paving;

(b)  Spraying existing paving excluding concrete paving.

After the base course has been approved and the curbing completed, the prepared base must
be treated with a soil applied herbicide with long residual action for the control of broad leaf
weeds and grasses, containing active ingredient Bromacil, at a rate of 4 kg/m?. Plastic sheeting
with a thickness of 375 micron shall be laid to prevent the penetration of grass underneath the
segmental paving.

Site clearance

Excess sand and all other debris shall be removed before the pavement is opened to traffic.
The site shall be left in a tidy condition.

DETAIL OF REPAIR WORK

The detail of the scope of work is described in the Schedule of Quantities.



i
_:"“ -'\ Bapartment;
Prbik: e ind inkase:
REPUBLIC OF BOUTH AFRICA

- ST.60

i,

BE 05 MAINTENANCE

This specification shall be read in conjunction with Additional Specifications SA:
General Maintenance.

All components that form part of the waterproofing of concrete roofs shall be maintained during
the maintenance phase of the Contract.

Maintenance shall include all repair work, replacing of components, routine inspections,
repairing of defects or other actions or rectifying measures required to maintain the perfect
functional condition of waterproofing on concrete roofs in accordance with the operation and
maintenance manuals and as specified. All roofs shall be kept leak-free and watertight.

Maintenance of the waterproofed concrete roofs shall include all related actions such as
replacing/repairing loose and blistering waterproofing, including cracked waterproofing
membranes, loose seams, painting of waterproofing membranes, and cleaning and removing
rubbish from waterproofed concrete roofs.

Remuneration for maintenance of the complete waterproofing of concrete roofs shall be
deemed included in the tendered monthly payment for the maintenance thereof.

BE 06 MEASUREMENT AND PAYMENT

BE 06.01

BE 06.01.01

MEASUREMENT AND RATES

General inclusion of costs and specific specifications

Notes:

Where applicable, standard SANS 1200 measurement and payment items shall be used for
Earthworks (Small Works) (1200 DA), Site Clearance (1200 C) and Concrete (Structural)
(1200 G).

All material scheduled to be removed shall be deemed to be existing damaged materials in
small or large sections. All such redundant material shall become the property of the
Contractor and must be removed from site immediately.

All new material shall be deemed to be in patchwork and shall be of approved equal quality,
colours, profiles, thickness, etc. and shall in all cases match the existing materials and shall
be fixed (internally or externally) to existing material or surfaces.

All replacement, removal and repair work shall be done carefully as to not damage any
adjacent or other material or work. Any damage to other or adjacent materials or areas caused
by the negligence of the Contractor shall be repaired by him free of charge.

All work scheduled to be removed, hacked off or taken out shall be deemed to include the
cleaning, removing of contact glue or bitumen and preparation of the remaining surfaces,
areas where material were removed, or remaining work to receive new material or work
specified.

Repair ‘'work shall also include all cutting, grinding, cutting into, welding, bending,
strengthening, drilling, etc. to repair or to improve the items or areas as new and to match the
existing.
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Work scheduled to be realigned and re-fixed shall be deemed to include all necessary new
additional materials, brackets, connector plates, bolts, pip rivets, nails, screws, spacer blocks,
clamps, timber, and labour, etc. to leave the items as new and totally functional.:

All floor surfaces scheduled to be cleaned and sealed shall include for stripping the floors from
any fats, grime, dirt, oil and other deposits. Replacement of grout to ceramic and clay floor
tiles shall also be included where necessary as per the tendered rate. Sealing of viny! fioor
tiles shall be done in accordance with Technical Specification BE 03.01.10.

All new work are measured net and shall include all cutting, lapping, waste, bending, fixing,
corners, mitres, fixing screws, pip rivets, nails, adhesive, grout, putty, etc, as well as cleaning
and preparation of surfaces not already prepared as part of removed items, etc.

Tile work to floors shall include all cutting, spacers, waste, jointing, mitres, corners, epoxy
grout and joint filler.

Ordering of certain specified materials ie industrial type extruded/split ceramic floor tiles needs
special and urgent attendance and should be ordered timeously as to prevent any construction
delays.

SCHEDULED ITEMS

BE.06.02.01

BE.06.02.02

NEW WORK

BUILDING WORK

Floor screeds:

(@) (Thickness iNdICAtEA) ......ecieeerereererrecess e eeesesaesteee e essess e eeneeneees Unit: m2

(by Etc. for other thicknesses

The unit of measurement shall be the square metre of floor screed laid, as specified, on floors,
steps or areas shown on the Drawings or as designated by the Engineer.

The tendered rates shall include full compensation for the construction of the floor screeds,
including the supply of all materials, mixing, laying, finishing, the forming of nosings, readings,
skirtings, etc.

Joinery:

(a) ltems measured by number:

(i) Doors (type and size indicated ..........c.cccoeeei i, Unit: number
(i) Etc. for other items measured by number

(b) ltems measured by linear metre:

(i) Skirtings (size indicated) ..........ccorerereerrrrnee e Unit: m

(i) Etc. for other items measured by length
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BE.06.02.03

BE.06.02.04

(c) ltems measured by area:

(i) Eaves covering (type and thickness indicated) .............ccccovene.e. Unit: m

(i) Efe. for other items measured by area

The units of measurement shall be the number, metre or square metre of each type and/or
size of joinery item specified.

The tendered rates shall include full compensation.for the supply of all materials,
manufacture, cutting, waste, fixing and installation of the joinery items.

Floor tiling and finishes, etc:

(a) Measured by number:

(i) (Description of itemM) .....c.cco it e, Unit: number

(b) Measured by linear metre:

(i) (Description of €M) .......ccooviiiiice e Unit: m

(c) Measured by area:

() (Description of ff@M) .....ccoiiiieeiii e Unit: m

The unit of measurement shall be the number, metre or square metre as applicable to each
item.

The tendered rates shall include full compensation for manufacturing, providing and installing
each item complete as per specifications, drawings, descriptions as scheduled or as the
existing and shall include for all labour, material, waste, plant, transport, delivery, access,
scaffolding, fuel, etc. to the Engineer's approval.

ALTERATION WORK

Alterations and repairs to existing structures:

(a) Indicate if repairs, replace. alterations. removal. cleaning or sealing, etc:

(i) Description of individual items to be repaired,

altered, removed, sealed, €tC ........cocoverevereeueenn. Unit: m3, m2

, M, number
The unit of measurement for items repaired, altered, removed, sealed, replaced etc. shall be
cubic metre, square metre, metre or number as scheduled.

The tendered rates shall include full compensation for all costs to repair, refix, remove, clean
and seal, cutting into, realign, taking off, temporary store, etc. as specified in the Standard and
Technical Specifications and shall allow for all necessary labour, plant and new material
needed to leave the scheduled items as new and to the approval of the Engineer. Refer also
to the general inclusion of costs in BE 06.01.01.
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TECHNICAL SPECIFICATION FOR CONCRETE CONSTRUCTION

BF.1. STRUCTURAL CONCRETE

BF 01 SCOPE

BF 02 STANDARD SPECIFICATIONS
BF 03 PROJECT SPECIFICATION
BF 04 DETAIL OF REPAIR WORK
BF 01 SCOPE

This specification covers the repair of existing structural concrete elements and the supply,
delivery and implementation of the repair procedures for the various types of structures.

Structural concrete shall mean the scope of work to repair all structural concrete
components such as walls, columns, stairs and suspended slabs and floors. Joint repairs also
form part of this specification. This specification does not include work related to metalwork
and paintwork that are specified elsewhere.

BF 02 GENERAL STANDARD SPECIFICATIONS
The latest edition, including all amendments up to date of tender of the following
specifications, publications and codes of practice shall be read in conjunction with this
specification and shall be deemed to form part thereof:

Part A - Construction Works: Specification - General
Specifications, Second Edition {edition 2.1, July 2014
Part B - Construction Works: Specifications - Particular

PW 371 - Specifications, edition 2.2), December 2015

SABS 1200 G - Concrete (structural)

SABS 1200 GA - Concrete (small works)

SABS 1200 GB - Concrete (ordinary buildings)

SABS 1200 GE - Precast concrete (structural)

SABS 1200 GF - Prestressed concrete

SABS 0100 - Structural use of concrete

SABS 110 - Sealing compounds for the building industry, two-
component, polysulphide base

SABS 1077 - Sealing compound for the building and construction
industry, two-component, polyurethane-base

SABS 1254 - Sealing compounds for the building industry, oleo-
resinous base, for interior and exterior use

SABS 1305 - Sealing compounds for the building industry, one-

component, siliconed-rubber-base
BF 02 PROJECT SPECIFICATION
This Project Specification takes precedence over the Standard Specification, except in the

case where an aspect is not covered by the Project Specification, in which case the Standard
Specification will apply.
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CONCRETE MATERIALS

SANS standards: All concrete materials shall comply with the relevant SANS standards.

BF 02.01.01 Concrete mix designs

BF 02.01.02

BF 02.01.03

All mix designs for 20 MPa and higher grades of concrete shall be tabled and approved by the
Engineer in writing, before these mix designs may be used. Each mix design shall clearly state
the type, origin and quantity per cubic metre of concrete for each constituent material. The mix
design and constituent materials shall be such so as to produce low shrinkage, crack-free
concrete.

Cement types

Only cements of type CEM | and CEM IIA as per SANS 50197-1 may be used. In addition,
only cements of strength class 42,5 MPa and higher may be used. Cement shall not be stored
for more than 4 weeks before it is used.

Cement extenders

Cement extenders such as fly-ash and slag may not be used in conjunction with CEM lIA.
Should the Contractor wish to use cement extenders with CEM |, then he shall obtain the
Engineer’s prior approval. The Engineer might approve cement extenders of up to 15% in
the warmer months of the year, but excluding May, June, July and August.

BF 02.01.04 Minimum cement content

BF 02.01.05

BF 02.01.06

BF 02.02

BF 02.02.01

BF 02.02.02

The minimum cement content of CEM | or CEM IIA cements are: 280 kg/m3 for 25 MPa,
300 kg/m3 for exposed 25 MPa, 310 kg/m?® for 30 MPa and 330 kg/m? for 35 MPa concrete.
Water

The maximum water / cement ratio is as follows: 0,67 for 25 MPa, 0,60 for 30 MPa and 0,53

for 35 MPa concrete. Admixtures such as water-reducing agents or plasticizers may be
used, but then only strictly according to the manufacturer’s instructions.

Aggregates

The coarse aggregate (stone) shall be 19mm natural stone unless otherwise specified. The
total mass of coarse aggregate (stone) shall exceed the total mass of fine aggregate (sand)
per cubic metre of concrete. Aggregates used in concrete for sewage treatment works,

channels and tunnels shall be dolomitic aggregate. A non-dolomitic filler sand may be used.

REINFORCING STEEL MATERIALS

SANS standards: All reinforcing steel shall comply with the relevant SANS standards.

Steel types
Mild steel (R-steel) shall not be replaced by high tensile steel (Y-steel).
Steel bar dimensions

Steel bars shall be cut and bent strictly to the dimensions and radii stipulated on the project’s
bending schedules.
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FORMWORK CONSTRUCTION

Formwork design

a)

b)

c)

d)

e)

9)

All formwork shall be designed by a competent person or a competent company, and the
requirements for continuous propping and / or multi-level propping shall be calculated to
a theoretical model acceptable to the Engineer. Design loads will be supplied by the
Engineer on request. The Contractor shall make provision for the continued support of
slabs and beams while the formwork pans / panels are being removed. No back-propping
is allowed.

Wall formwork ferrules: The lay-out and positioning of ferrules shall be approved by the
Architect / Engineer. In the case of water-retaining structures ferrules shall be of a type
which does not leave holes through the walls.

Formwork quality: All formwork shall be sturdy, leak-proof and lightly oiled.

Formwork finish: All formwork finishes shall be at least of class SMOOTH to Degree of
Accuracy ll, or class SPECIAL to Degree of Accuracy | when so specified on the concrete
drawings. Top surfaces of wood- and steel-trowelled concrete floors are to be class
SPECIAL.

Upward cambers: All beams, bands and slabs shall have the following upward cambers,
unless otherwise indicated on the concrete drawings: Cantilever spans: span + 200
and other spans: span + 500.

Construction joints: Positions of construction joints in beams and slabs shall be discussed

with, and approved by the Engineer, and shall be formed using planks or well-supported
chicken wire.

Cast-in items: The Contractor shall ensure that all cast-in items, eg conduits, sleeves,
pockets, etc, of all the various building disciplines are accurately placed and secured
before concrete is cast.

Removal of formwork

Formwork and props may only be removed after “n” 24h days:

Walls and columns: 2 (hot / normal) 3 (cold)
Slabs with props left underneath: 4 7
Beams with props left underneath: 7 12
Slab props: 10 17
Beam props: 14 21

REINFORCING STEEL FIXING

a)

b)

c)

d)

Steel shall be fixed using the specific project’s fixing plans and bending schedules.

Steel must be inspected and approved in writing by the Engineer before concrete may
be cast. The Contractor shall give the Engineer at least 2 day’s notice of inspections.

Steel must be properly fixed in position, and purpose-made plastic or concrete spacer
blocks must be in position before inspections.

The concrete cover to reinforcing bars shall be as specified on the plans and schedules,
but under no circumstances shall the cover be less than: 20 mm for plastered and
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internal slabs and beams; 30mm for exposed concrete surfaces and concrete columns;
40mm in the case of water-retaining structures; 75 mm for concrete cast against soil.

e} No welding of reinforcing steel bars is allowed.

CONCRETE CONSTRUCTION

a) Concrete shall be discharged in the position needed and not moved sideways with
vibrators.

b) Concrete shall be properly vibrated using an adequate number of mechanical vibrators.

c) Concrete may only be cast when the ambient temperature is between 5°C and above
32°C. No concrete may be cast during rain and hail, or shortly before a rain storm.

d) All concrete-elements shall be cured with either, tight wrapping with plastic, or a 50mm
layer of wet sand, whichever appropriate, for the following durations: 5 days when hot /
normal and 7 days when cold.

e) Other curing methods must be approved.
CONSTRUCTION TOLERANCES

a) All concrete shall at least be constructed to Degree of Accuracy 1l (DoA 11) SMOOTH
finish), and Degree of Accuracy | (DoA 1) (SPECIAL finish) when so specified on the
concrete drawings, as well as in the case of precast concrete elements.

b) Each permissible deviation is binding in itself, no cumulative effect will be allowed.

¢) Permissible deviation (PD) of dimensions. Some selected values are:

PD: DoA Il DoA I:
Cross-section dimensions -5/+15 mm -5 /+5 mm
Flatness of a plane surface 5 mm 3 mm
Abrupt change in continuous surface 5 mm 2 mm

Linear dimension (not cross-sections) -20/+20 mm -10/+10 mm
Verticality (per metre height) 5mm 2 mm
Wood- / steel-trowelled top surfaces -3/+3mm -3/+3 mm

CONCRETE TESTING

a) A set of concrete test cubes shall be made for every 50m3 of concrete produced, and at
least one set of each day’s concrete produced. Cubes shall be made strictly according to
the SABS prescribed method, and shall be cured and tested by an independent
laboratory.

b) A set of test cubes comprises 6 cubes, 3 to be tested on 7 days, and 3 on 28 days.

¢) When ready-mixed concrete is used, the Contractor must still make cubes on site.
Process cube results from a ready-mix plant are not acceptable.

d) A setof 3 cubes tested at 28 days passes when the average strength is at least 2MPa
higher than the specified strength, and when no single cube tests lower than 3MPa below
the specified strength.
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CONCRETE SCREEDS

@)

(b)

(©

(d)

(e)

General

Concrete screeds shall have a minimum thickness of at least 50 mm. The Engineer
shall determine the areas of which the concrete screeds need to be replaced.

Only cements of type CEM | and CEM IIA as per SANS 50197-1 may be used. In
addition, only cements of strength class 42,5 MPa and higher may be used. Cement
shall not be stored for more than 4 weeks before it is used.

Coarse aggregate maximum size: 10 mm
28-day cube strength: 30 MPa or 35 MPa. (as specified)

The use of an approved plasticizer is recommended to reduce the water content of the
mix to the absolute workable minimum.

The mix design must be submitted to the Engineer in advance for approval.

Refer to BF 02.06 for the testing requirements of concrete.

Preparation

All laitance on the surface of the slabs must be removed, using mechanical equipment
such as scabblers, so as to expose the coarse aggregate of the concrete.

Before commencement of the screed, remove all loose material and dust, and keep the
slabs thoroughly wet for eight hours, before placement of the screed.

Placement of the screed

Remove all surface water from the slab. Apply a grout to the slab surface, which consists
of a 1:1 mix of cement and clean fine sand, with just enough water to provide the
consistency of a slurry. Vigorously brush the grout into the scabbled surface of the slabs
using brooms. Strike off all surplus grout, leaving a thin layer of grout.

Place the screed concrete in one layer, in a checker board pattern, while the grout layer
is still visibly wet. Compact the concrete very well using small mechanical vibrators.

Finishing
The surface finish shall be SPECIAL as per SABS 1200G attained by steel trowelling.

Power floating should not commence until such time as the concrete surface, has lost
its sheen and barely shows footprints.

All laitance on the surface of the fresh concrete screed resulting from the compaction of
concrete, must be struck off prior to mechanical trowelling. Over-trowelling, causing
excessive cement-water paste to come to the surface, must be strictly avoided.

Joints

The screed shall have construction joints and expansion joints, in all the exact same
positions as the underlying concrete slab.
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In addition the screed shall be divided into panels of no larger than 3 x 3m. The length
to width ratio of these panels shall not exceed 1.5.

All joints shall be formed with side formwork. An expansion joint former specifically
developed for the intended applications must be used as specified by the Engineer.

Joints must be sealed with an approved 1-part polyurethane joint sealer for the intended
purpose according to the Engineer’s specification.

(f  Curing

Curing of the screed concrete shall commence directly after the finishing operation
stops, and shall continue for 7 days. The method of curing shall be by means of well
held down plastic sheeting and with the daily adding of water.

Ensure all concrete surfaces are free from base grit and dust. Apply glue in vertical strips +
100 mm wide and 25 mm from the top to avoid the tear-off strip from sticking to the concrete

Allow the glue to dry (according to manufacturer’s instructions) and then stick the joint former

Cast the next section of concrete as required. Take care not to let the wet concrete get
behind joint former as this will result in a wavy joint.

When the joint sealant is about to be applied, simply peel the tear-off strip out of the formed
joint, leaving an even groove of uniform depth for filling with sealant.

Joints < 10 mm are normally designed for crack control and therefore they are not
movement / expansion joints. The joint width to depth ratio is important at the time
of the application of the sealant (guide value of +10°C).

BF 03 MOVEMENT JOINTS
BF 03.01 Joint Former
face.
onto the glued concrete face.
BF 03.02 Joint Sealant
BF 03.03 Application Method /Tools

After suitable joint and substrate preparation, insert Backing Rod to required depth and apply
primer if necessary. Insert cartridge into sealant gun and firmly extrude joint sealant into joint,
making sure that it is full contact with the side of the joint. Fill the joint, avoiding air entrapment.
The joint sealant must be tooled firmly against joint sides to ensure good adhesion.

Masking tape must be used where sharp exact joint lines or exceptionally neat lines are
required. Remove the tape whilst the sealant is still soft. Sleek joint with smoothing liquid for
a perfect sealant surface.
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BF 03.04 REQUIREMENTS FOR REPAIR OF STRUCTURAL CONCRETE

BF 03.04.01 Concrete repair

BF 03.04.02

BF 03.04.03

All existing structural concrete to be inspected to determine the extent of damage and repair
work required. All remedial concrete work to be classified into the following categories by the
Engineer/Department's representative:

Surface concrete repair

Cosmetic repair of concrete surfaces where no reinforcing is exposed, where cover to
reinforcement is not a problem (non-aggressive environment) and for non-structural
repairs.

Mild to moderate concrete repair

When the reinforcing is exposed and the extent thereof is small compared to the size of
the element under consideration.

Severe concrete repair

Where the front of the reinforcing is exposed in large areas or reinforcing is exposed
totally. Generally when the defective areas have adverse structural implications.

The above categories do not apply to off-shutter concrete, which will be treated on merit.

Any structural concrete elements that are damaged to such an extent that they cannot be
classified under severe concrete repair, will be treated on merit. Detailed instructions will be
issued during repair for the rehabilitation of such structural concrete elements.

Surface concrete repair procedure

The following procedure, or similar approved by the Engineer/Department's representative to
be used:

Remove all loose and defective material and clean around affected area to expose
aggregate.

Saw-cut 10 mm vertically around edges of repair area and break out concrete within to
avoid tapered feathering.

Wet area well, approximately 30 minutes before commencement of repair.

Apply an approved shrinkage compensated pre-mixed ready to use single-component
polymer modified, cementitious repair mortar in strict accordance with the
manufacturer's specifications.

The repaired surface to be cured by covering with plastic sheeting and keeping wet for
48 hours or as otherwise specified.

Mild to moderate concrete repair procedure

The following procedure, or similar approved by the Engineer/Department's representative to
be used:

Remove all loose and defective material and break out to a minimum depth of 10 mm.
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Saw-cut 10 mm vertically around edges of repair area and break out concrete within, to
avoid tapered feathering.

Ensure that concrete is free from laitance, oil, grease, etc, and is sound, firm and clean.

Exposed reinforcing to be wire brushed clean and free of all rust and then coated with an
approved single component epoxy zinc primer.

The concrete to be thoroughly wetted and kept wet for a minimum of 12 hours before
applying remedial product, loose standing water to be removed prior to application of
repair mortar.

Apply an approved shrinkage compensated pre-mixed ready to use single-component
polymer modified, cementitious repair mortar in strict accordance with the manufacturer's
specifications.

The repaired surface to be cured by covering with plastic sheeting and keeping wet for
48 hours or as otherwise specified.

BF 03.04.04 Severe concrete repair procedure

BF 03.05

The following procedure or similar approved by the Engineer/Department's representative to
be used:

Propping of structure may be necessary during repair period.

Chop around defective area removing all loose and suspect material taking care not to
damage the existing reinforcing.

Exposed reinforcing to be wire brushed clean and free of all rust and then coated with an
approved single component epoxy zinc primer.

The damaged area to be chopped rectangular in shape to expose the sound aggregate,
and feathered edges to be saw-cut vertically and broken out to a minimum depth of 10
mm.

Ensure that the cavity is clean, dry and free of any debris.

Apply an approved epoxy resin repair compound strictly in accordance with the
manufacturer's specifications.

Apply an approved shrinkage compensated pre-mixed ready to use single-component
polymer modified, cementitious repair mortar in strict accordance with the manufacturer's
specifications.

EXPANSION JOINT REMEDIAL PROCEDURE

The following procedure to be used for remedial work to expansion joints.

Remove all damaged sealant from expansion joint.

Joint formerffiller must be removed.
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BF 03.06.

BF 03.06.01

Remove all loose materials mechanically to ensure a sound, clean and dry concrete
surface.

Where required, the sides of the concrete joint to be cut smooth and straight with an
angle grinder or diamond saw.

Where required, the edges of the expansion joints to be provided with a fillet.
Engineer/Department's representative to determine on site.

Install a non-bituminous, non-extruding resilient joint filler where existing joint former/filler
was removed.

Install a closed cell resilient foam cord or release film or bond breaking tape before
applying sealant.

A primer coat to be applied to all surfaces, brushed well into the faces of the joint.

Install a single component fast curing polyurethane joint sealer strictly according to the
manufacturers specifications.

All materials to be submitted to the Engineer/Department's representative for approval
prior to installation.

CONCRETE CRACKS

All existing concrete to be inspected to determine the extent and damage due to cracking of
concrete. The cause of cracking is to be established to determine the correct remedial action
to be taken. The Engineer/Department’s representative will determine the extent of repair work
required, which will in most cases, require individual specifications to suit.

Concrete crack repair procedure

(Generally used where cracking could adversely affect the structure)

The following procedure, or similar approved by the Engineer/Department's representative to
be used:

The surface over the entire length of the crack should be wire brushed to remove laitance
or any other deleterious materials from the concrete.

If the surface of the concrete is unsound, chase/grind a vee cut into the crack.
All debris to be removed.

Drill holes into the crack. The size, depth and centres etc. as specified for the crack
injection product to be used. Blow out holes free of drill dust.

Install injection nipples into the holes as specified. Allow for air release holes.
Seal the face/s with an approved epoxy.

Pump in approved epoxy liquid to suit crack size/width.
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The above repair system to be done strictly in accordance with the manufacturers
specifications and requirements, and must be carried out by approved specialists
or suitably trained persons.

BF 03.06.01 Concrete crack repair procedure
(Generally used for small cracks and where cracking could cause leaking

thought the concrete)

The following procedure, or similar approved by the Engineer/Department's
representative to be used:

The surface over the entire length of the crack should be wire brushed to remove
laitance or any other deleterious materials from the concrete.

If the surface of the concrete is unsound, chase/grind a vee cut into the
crack. All debris to be removed.

Inject in an approved polyurethane 1-part joint sealant to suit crack size/width. The
width of the crack must be 1.25 times the depth of the crack or in accordance with
the manufacturer’s specification.

The above repair system to be done strictly in accordance with the manufacturers
specifications and requirements, and must be carried out by approved specialists
or suitably trained persons.

BF 04 DETAIL OF REPAIR WORK

The Schedule of Quantities shows approximate quantities of work. Detailed
instructions will be issued during construction.
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TECHNICAL SPECIFICATION

CA: ROADS

CONTENTS

CA 01 SCOPE

CA 02 STANDARD SPECIFICATIONS

CA 03 OPERATING AND MAINTENANCE MANUALS

CA 04 EXECUTION OF REPAIR WORK

CA 05 MAINTENANCE

CA 06 MEASUREMENT AND PAYMENT

CA 01 SCOPE
This specification covers the materials, equipment, methods, testing and work required for
the repair and maintenance of existing roadways, parking areas, miscellaneous areas
subjected to vehicular traffic and other miscellaneous paved areas. It covers both surfaced
and unsurfaced roadways and includes appurtenant works such as kerbing, road markings
and road signs.
This specification shall form an integral part of the repair and maintenance contract
document and shall be read in conjunction with portion 3: Additional Specifications included
in this document.
This specification shall act as a guideline to the Particular Specification and, in the event of
any discrepancies between the Technical Specification and the Particular Specification, the
latter shall take precedence.
The Contractor shall at all times adhere to this specification, unless otherwise specified in
the Particular Specification.

CA 02 STANDARD SPECIFICATIONS

CA 02.01 GENERAL STANDARD SPECIFICATIONS, REGULATIONS AND CODES

The latest edition, including all amendments up to date of tender, of the following
specifications, publications and codes of practice shall be read in conjunction with this
specification and shall be deemed to form part thereof:

PW 371 - Specification of Materials and Methods to be used, fourth edition,
October 1993

SANS 1200 D - Earthworks

SANS 1200 DM - Earthworks (roads, subgrade)

SANS 1200 M - Roads (general)

SANS 1200 ME - Subbase

SANS 1200 MF - Base

SANS 1200 MG - Bituminous surface treatment

SANS 1200 MH - Asphalt base and surfacing

SANS 1200 MJ - Segmented paving

SANS 1200 MK - Kerbing and channelling
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SANS 1200 MM - Ancillary roadworks
COLTO Standard specifications for road and bridge works for state road authorities

All regulations and statutory requirements as laid down in the latest edition of the Occupational
Health and Safety Act of 1993: Construction Regulations, 2003 as promulgated in Government
Gazette No 25207 and Regulation Gazette No 7721 of 18 July 2003 shall be adhered to.

MANUFACTURERS' SPECIFICATIONS, CODES OF PRACTICE AND INSTALLATION

All equipment and materials shall be installed, applied, serviced and repaired strictly in
accordance with the manufacturers' specifications, instructions and codes of practice.

All municipal regulations, laws, by-laws and special requirements of the Local Authority shall

The contractor shall use the Maintenance Control Plan (see SA Maintenance) to schedule

CA 02.02 OCCUPATIONAL HEALTH AND SAFETY ACT OF 1993
CA 02.03
INSTRUCTIONS
CA 02.04 MUNICIPAL REGULATIONS, LAWS AND BY-LAWS
be adhered to uniess otherwise specified.
CA 03 OPERATING AND MAINTENANCE MANUALS
No operating and maintenance manuals will be developed for this section.
routine preventative maintenance activities.
CA 04 EXECUTION OF REPAIR WORK
CA 04.01 GENERAL

The Contractor shall investigate and inspect all areas of the installation to confirm the extent
of the repair work required and shall report to the Engineer. The Engineer will thereafter
demarcate any areas to be repaired and shall instruct the Contractor with regard to the repair

work to be done.

At the start of the repair and maintenance contract all the systems, installations and equipment
shall be repaired as specified in the Particular Specification. This repair work shall include, but
not be limited to, the details specified in the Particular Specification.

All repair work shall be executed using approved materials and equipment suitable to the
systems and/or installations they serve.

All materials and equipment shall comply fully with the requirements as specified for each
installation.

The said repair work shall be executed in accordance with the relevant codes of practice,
standards, regulations, municipal laws and by-laws, manufacturer's specifications and codes
of practice and all additional and particular specifications included in this document.

All new equipment, materials and systems shall be furnished with a written guarantee with a
defects liability period of twelve (12) months from date of compietion of repair work. These
guarantees shall be furnished in favour of the Department of Public Works. On completion



CA 04.02

CA 04.02.01

CA.3

of the required and specified repair work the systems, installations and equipment shall be
commissioned and handed over to the satisfaction of the Engineer.

Repair work items for the existing roadways, parking areas, miscellaneous areas subject to
vehicular traffic and other paved areas shall be categorised under the following headings:

(a) Repair of gravel wearing course and shoulders
(b)  Surface repairs of concrete pavements

(¢) Pavement layers and surface repairs

(d)  Surface patching of surfaced roads

(e) Construction of thin bituminous surfacing

(f) Repair of segmented paving

(g) Repair of kerbing

(h)  Erection and repair of road traffic signs

(i) Road markings

()] Chemical control of vegetation and eradication of undesirable vegetation.

REPAIR OF GRAVEL WEARING COURSE AND SHOULDERS

This section covers the reprocessing or replacement of an existing gravel wearing course or
road shoulder over part of or over the full road width or parking area.

Construction

The Engineer will demarcate any areas to be repaired, and shall instruct the Contractor with
regard to the repair work to be done.

The reshaped wearing course shall be constructed true to line, level and cross-section as
shown on the drawings or as directed by the Engineer.

The reshaping process shall in general be carried out using the existing wearing course. This
material shall be graded to form the correct road profile. If necessary, the Engineer shall
instruct the Contractor to rip, redistribute and recompact the wearing course in order to achieve
the correct road profile.

Unsuitable or excess material from the road prism shall be removed from the site to spoil.
Any shortfall in material shall be made up by importing suitable material.

Material which is ripped or imported shall be placed, watered, mixed and compacted to a
minimum of 93% of modified AASHTO density.

The Contractor's attention is specifically drawn to the requirement that only material approved
by the Engineer may be imported.

During the reshaping process, the roadside drains and cut and fill slopes shall be tfrimmed and
finished true to line, level and cross-section. No additional payment will be made for trimming
and finishing of cut and fill slopes.
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The gravel wearing course shall be constructed true to line, level and cross-section as
shown on the drawings or as directed by the Engineer.

Materials

The materials shall comply with SANS 1200 ME and the additional requirements detailed

below:

Additional material requirements for wearing course - natural gravel

| Maximum size [ 37,5 mm
Oversize index (lo)? 5 per cent
_ b 100 - 365 (maximum of 240
Shrinkage product (Sp) preferable)
Grading coefficient (Gc)® 16-34
CBR: 35 at 95 per cent modified AASHTO
__compactionand OMCY
a) lo Oversize index (per cent retained on 37,5 mm sieve)
b) Sp = Linear shrinkage x per cent passing 0,425 mm sieve
c) Ge =  (Percent passing 26,5 mm - per cent passing 2,0 mm) x per
cent passing 4,75 mm/100
d) Tested immediately after compaction

SURFACE REPAIRS OF CONCRETE PAVEMENTS

This section covers the repair of spalled concrete at joints, the forming and sealing of new
joints and the sealing or resealing of existing joints and random cracks in existing concrete
pavements, and the patching of existing concrete.

Repairs to concrete are regarded as specialist work and shall be undertaken by approved

subcontractors wi

Construction

th relevant experience.

Patching, resealing of joints and sealing of cracks in concrete pavements shall be done at the
positions indicated by the Engineer.

(a) Resealing of joints and cracks

(i)

Preparation of joints for resealing

The old deteriorated sealant in the top of the joint to be resealed shall be cut
or scraped loose from each joint face with equipment that will not damage
joint edges or the concrete surface. Care shall be taken not to damage, spall
or bevel the joint edges.

The joints shall be initially cleaned to the full depth of the old sealant plus its
backing material, as well as of all foreign material in the joints. A vacuum
process, and not compressed air, shall be used to remove all loosened
material from the joints. The Contractor shall continuously remove debris
from the road surface and keep the surface clean. After the
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removal of the old material has been completed, refacing of the joint planes
shall be done with an abrasive wheel or a power-driven concrete saw to
widen each face of the sealant reservoir portion of the joint by a minimum of
2,0 mm and a maximum of 5,0 mm. No sealant may be applied to other than
freshly cut concrete faces. The freshly cut concrete faces shall be degreased
to such extent that adhesion of the sealant to the concrete in every respect
satisfies the sealant manufacturer's guarantee.

Immediately after the sawing operation, the joint grooves shall be thoroughly
vacuumed and washed out with a jet of clean water to remove all remaining
loose material resulting from the sawing operation. Any slurry resulting from
the wet sawing shall be removed from the road surface.

Sweeping up old joint material and other debris with hand brooms shall be a
continuous process during joint preparation. The joints shall be finally
cleaned again prior to resealing, but in no case shall the cleaning precede
the sealant by more than 30 m of joint length.

(i) Preparation of cracks for sealing

Sealing shall be considered only for cracks that are open wide enough to
permit entry of joint sealant or mechanical routing tools. The decision of
whether a crack is to be sealed or not shall rest with the Engineer. Sealant
in previously sealed cracks shall be removed as described in subclause CA
04.03.01(a)(i) above.

A groove of at least 12 mm wide by 18 mm deep shall be made along the
crack with a machine capable of closely following the path of the crack
without causing excessive spalling or other damage to the adjacent
concrete. Cleaning of the cracks after the grooving operation shall be done
as described in subclause CA 04.03.01(a)(i) above.

Patching of concrete

Patching of concrete shall be done where indicated by the Engineer.

Unless otherwise instructed by the Engineer, the patching shall have a neat
rectangular shape with sides parallel to existing joints. The concrete within the area
to be patched shall be broken up and removed to its full depth. The vertical face of
the existing concrete adjacent to the patch shall be planted with an abrasive wheel
or power-driven concrete saw, if necessary, to provide a smooth face.

Immediately prior to the placing of new concrete, the surface of the underlying
pavement layer shall be compacted with either hand or mechanical equipment,
depending on the space available, to ensure a firm foundation surface.

An isolation joint shall be constructed between all interfaces of existing and new
concrete. The isolation joint shall consist of a joint filler, a bond breaking strip and a
polysulphide sealant. The isolation joint shall only be sealed between 21 and 28 days
after the casting of the concrete, at which time the uppermost portion of the joint filler
shall be raked out, the bond breaking strip inserted and the polysulphide sealant
applied. )

As the patching of concrete will generally occur in trafficked areas, the Contractor
shall allow fully in the relevant rates for accommodation of traffic to enable safe
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construction conditions. No additional payment will be made over and above the
-tendered rates for the work.

No traffic shall be allowed over concrete patches for a period of seven (7) days
after casting.

Materials

(a) Polysulphide sealant

The polysulphide sealant shall be a two-component material that complies with the
requirements of SANS 110.

(b) Additional materials for polysulphide seatant

The sealant shall be supported by a bond breaker backing strip, and, unless
otherwise recommended by the manufacturer and approved by the Engineer, the
faces of the joint groove shall first be treated with a primer.

Supporting and priming materials shall be compatible with adjacent materials or
surfaces in contact with the materials and shall be in accordance with the
manufacturer's recommendations and subject to approval by the Engineer.

Primers, bond breakers and back-up material shall comply with instructions and
recommendations issued by the manufacturer of the approved liquid sealant used.

Quality standard

Surface repairs shall be executed and finished strictly in accordance with the prescribed
requirements.

Repair work shall be carried out in such a manner as to blend in colour, texture and finish
with adjacent concrete surfaces as far as possible.

PAVEMENT LAYERS AND SURFACE REPAIRS

General

This section covers the work in connection with the repair of localised failures of the pavement
layers.

The work comprises excavating the deformed areas and reconstructing the pavement and
surfacing layers, including treatment of the floor of the excavation prior to backfilling.

Execution of work

(a) Removal of distressed pavement layers

The Engineer will demarcate any failed areas to be repaired, and shall instruct the
Contractor with regard to the repair work to be done. The Contractor shall provide

assistance and temporary traffic control facilities for marking out failed sections of
the road.

Unless otherwise instructed by the Engineer, the patching shall have a neat
rectangular shape, at right angles to the direction of traffic. The existing material
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shall be excavated and removed to the specified depth. Asphalt layers and surfacing
shall be cut with approved cutting equipment.

Excavation for patching shall be cut with sideslopes of approximately 60 to the
horizontal.

Excavated material from each pavement layer shall be placed in separate stockpiles
adjacent to the patch. The stockpiled material shall be reused or removed from the
site in accordance with the Engineer’s instructions.

After completion of the excavation to the specified depth, the Engineer shall be
afforded the opportunity to examine the excavation. Where required, the floor of the
excavation shall be compacted to the specified density for the layer concerned.
These densities as percentages of modified AASHTO density are as follows:

Subbase (150 - 300 mm below final base course level) 95%
Selected (300 - 600 mm below final base course level) 93%
Fill (Lower than 600 mm below final base course level) 90%

Materials excavated from the various pavement layers shall not be contaminated if
the reuse of excavated material for backfilling is instructed by the Engineer.

Excavated material shall be removed from the site, unless re-use of material is
instructed by the Engineer. Under no circumstances shall excess material be
dumped in side drains or side banks.

Backfilling

Prior to backfilling, the base and sides of the excavation shall be cleaned of all loose
material. The top 150 mm of all excavations shall be regarded as base and all other
backfill up to 500 mm below the final road level shall be regarded as subbase.
Deeper excavations shall be backfilled with approved gravel to a density of 90%
modified AASHTO density.

Backfilling of the excavation shall be done as follows:

(i) The Engineer may instruct the Contractor to use cement-stabilized material
excavated from the existing pavement as backfilling, either for subbase layers
only or for both subbase and base course layers.

Material shall be broken down and 60 kg/m3 of Portland composite cement
(Cem 11:32,5) shall be added. Water shall be uniformly mixed into the material.
The material shall then be returned to the road and compacted to at least 95%
of modified AASHTO density for the subbase layers and to 97% of modified
AASHTO density for the base layers.

(i)  Where required by the Engineer, backfilling for the base course layer shall be
done with imported material of G3 or better quality, treated with bitumen
emulsion. Portland composite cement (Cem 11:32,5) shall be added at a rate
of 25 kg/m3 and mixed off the road by means of a concrete mixer or hand
labour if approved by the Engineer. All mixing 'shall result in a homogenous
mixture of additives and parent material which is to the satisfaction of the
Engineer.

Thereafter the material shall be treated with a 60% anionic stabie-grade
bitumen emulsion diluted with five parts water to one part emulsion and added

at a rate of 70 litres/m® of crushed stone. Al mixing shall result in a
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homogeneous mixture of additives and parent material which is to the
satisfaction of the Engineer.

The mixed material shall then be transported to the excavated area, placed
and compacted, all within five hours of the commencement of the mixing
process. Thereafter 0,6 litres/m? of the diluted 60% bitumen emulsion shall be
applied to the base or layer to ensure a sealed surface.

The density of the backfiliing of the base layer shall be at least 100% of
modified AASHTO density.

Where required by the Engineer the backfilling of the base layer shall be done
with continuously graded asphalt base compacted to at least 94% of Marshall
density.

The excavated areas shall be tacked at a spray rate of 0,40 litre/m? using 60%
cationic emulsion. The asphalt base material shall be spread and compacted
so that the final surface is neat and uniform.

All the backfilling shall be completed in geometric patterns of squares or
rectangles and in each case it shall be finished off neatly to 40 mm # 10 mm
below the levels of the surrounding sound road surface.

Surfacing

A tack coat of 60% cationic bitumen emulsion shall be applied to the floor at top of
base layer level at a rate of 0,55 litre/m? before backfilling is commenced or as
otherwise instructed by the Engineer.

A layer of hot continuously graded medium asphalt shall be applied, compacted to
94% of Marshall density to bring the level of the patch up to final road level.

Alternatives for application of surfacing layer for limited localised repair work

(i)

Where instructed by the Engineer, a cold premixed bituminous mixture may
be used for application of the surfacing layer for minor repair works. The
mixture shall either be an approved cold mix from commercial sources, or can
be prepared and mixed in a suitable concrete or other type of mixer, and shall
have the following mix proportions:

(i) 9,5 mm nominal sized aggregate: 1 part
(i) 6,7 mm nominal sized aggregate: 1 part
(i)  Crusher sand (fine grade): 1 part

(iv)  60% stable mix-grade emulsion {prepared from 80/100 pehetration
grade: between 75 and 90 litre/ms aggregate mix bitumen).

Before spreading the mixture, the surface shall be prepared by painting it with
one layer of bituminous emulsion at a rate of 0,6 litre/m?, which must be
allowed to dry. The mixture shall then be placed on the areas to be sealed and
screeded off in a layer of uniform thickness. After the emulsion has broken
and the layer has attained sufficient stability, it shall be rolled with a small
steel-wheeled roller to obtain compaction. The thickness of the fayer shall be
the same as that of the adjacent seal.
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(i)  Where instructed by the engineer, a commercially available pre-fabricated

’ stone seal with a bitumen rubber binder may be used as final surfacing on
minor repair works. The material shall consist of precoated stone chippings of
the nominal size as directed by the engineer, held together by a layer of
bitumen rubber binder on a workable surface, e.g. treated paper.

Backfilling of the underlying layer works shall be as described in CA 04.05.02
and the top of the base shall be repaired to such a level that the road surface
shall be flush with the surrounding surface after repairs have been completed.
The top of the base shall be prepared by painting it with one layer of.
bituminous emulsion at a rate of 0,6 litre/m2, which must be allowed to dry (or
alternatively according to the supplier's prescriptions).

The surfacing material shall be handled and placed according to the
supplier's prescriptions.

(e) Production limitations

As far as it is practically possible the size of the area to be repaired shall be limited
to that which can be excavated, backfilled and opened to traffic within a single
working day. Where this is impractical the Contractor shall consult with the Engineer
regarding the signs requirements for controlling the traffic during night time. No area
that is to be prepared, shall be left exposed if rain is imminent.

The asphalt base material shall be placed in layers not exceeding 80 mm and
crushed stone material be placed in layers not exceeding 100 mm measured in the
loose. The surfacing material shall be placed in one layer at a thickness of 40 mm
+10 mm.

f) Testing

Modified AASHTO densities shall be determined using TMH1 Method A16T
(Preparation of Material) and Method A7 (Compaction of Material).

Quality standard

The repaired area shall be rectangular in shape.

The edges of the completed surfacing shall not be more than 3 mm above the existing surface.
Nowhere shall the edges be below the surrounding road surface.

The thickness of the asphalt surfacing at any point shall be 40 mm £+ 10 mm.

The cross-fall of the completed area shall be equal to that of the adjacent surface to within a
tolerance of £ 0,5% cross-fall.

When tested with a 3 metre straight edge laid parallel to or at right angles to the road centre
line the surface of the area shall not deviate from the bottom of the straight edge by more than
7 mm.

The reconstruction of the pavement layers shall require a standard of workmanship to produce
a patch that will not deteriorate within the contract period.
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CA 04.04.04 Plant and equipment

All equipment shall be suitable for the specified use and size of working areas and shall be
capable of obtaining the specified results.

Only approved cutting or sawing equipment may be used for cutting or sawing asphalt layers. The
equipment must be capable of cutting asphalt layers to depths of 200 mm in one operation without
fragmenting the material, and in straight lines within the required tolerances.

The following items of plant and equipment shall also be availabie and in good working order:

(@)  Avibratory roller having a mass approximately equal to that of a Bomag 90 or similar
vibratory roller, with an adjustable amplitude and frequency of vibration

(b) A mobile compressor capable of producing at least 3 m¥minute compressed air at 750
kPa
(c) Appropriate paving breakers
(d)  Manually-operated pneumatic compactors as required, and
(e) Appropriate concrete mixers.
CA 04.04.05 Materials
(a) Crushed stone

Crushed stone for use as backfill in patches shall be of G3 or better quality, from an
approved commercial source, and shall comply with SANS 1083 in general and the
following in particular:

(i) Plasticity index (maximum) = 6

(ii) Maximum flakiness index of the -26,5 mm,
+ 13,2 mm material = 35

iii) Maximum aggregate crushing value = 29

(iv) The grading shall comply with the
following grading envelope:

Sieve size Percentage passing (mass)

37,50 100
26,50 100
19,00 85-95
13,20 71-84
4,750 42-60
2,000 27-45
0.425 13-27
0,075 5-12
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(b) Stabilising agent

The stabilising agent shall be Portland composite cement (Cem 11:32,5) or Portland
blast furnace cement (PBFC complying with SANS 626) and shall comply with
requirements of category ENV 197-1.

(c) Hot-mix asphalt base and surfacing mix requirements

The mix shall be a continuously graded asphalt and shall have the properties
specified in table CA 04.04.05/1 below:

TABLE CA 04.04.05/1: PROPERTIES FOR CONTINUOUSLY
GRADED ASPHALT BASE AND SURFACING
PROPERTY RANGE
Marshall stability (kN) 8-16
Marshall flow (mm) 2-4
Stability/Flow (kN/mm) 3 minimum
Static creep modulus (MPa) 60 minimum
Indirect tensile strength @ 25 °C (kPa) 1 000 minimum
Dynamic creep modulus (MPa) 16 minimum
% Air voids 3-6
Immersion index% 75 minimum

A 60/70 penetration grade bitumen shall be used and the binder type shall comply
with the requirements of SANS 307.

Grading limits and mix proportions are given in table CA 04.04.05/2.

TABLE CA 04.04.05/2: GRADING LIMITS AND MIX PROPORTIONS FOR
CONTINUOUSLY GRADED ASPHALT BASE AND SURFACINGS

PERCENTAGE PASSING THROUGH SIEVE BY MASS

SIEVE ASPHALT BASE ASPHALT SURFACING
SIZE (mm) .
37,6 mm 26,5 mm COARSE MEDIUM FINE
maximum maximum )
53,000 - - - - -
37,500 100 - - - - -
26,500 84-94 100 100 - -
19,000 71- 84 85-95 85-100 - -
13,200 71-86 71 -84 100
9,500 50- 67 62-78 62-76 82 -100 100
6,700 . - - -
4,750 36-53 42-60 42 - 60 54-75 64- 88
2,360 25- 42 30-48 30 - 48 - -
1,180 17- 34 22-38 22 - 38 27-42 35-54
0,600 16- 28 16 - 28 18- 32 24-40
0,300 10- 22 12- 20 12-20 11-23 16- 28
0,150 8-15 8-15 7-16 10- 20
0,075 5-12 5-10 4-10 4-10 4-12
NOMINAL MIX PROPORTIONS (BY MASS)
Aggregate 94,5% 93,5% 93,0% 93,0%
Bitumen 5% 5,5% 6,0% 6,0%
Active filler 0,5% 1,0% 1,0% 1,0%
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(d) Tack coat

The tack coat shall be 60% cationic emulsion complying with SANS 548.

Variation from specified nominal rates of applications er nominal mix proportions

The various sections of these specifications specify nominal rates of applications or nominal
mix proportions for materials such as bituminous materials, aggregates, fillers, stabilizing
agents, paint and other relevant materials. Tenderers shall base their tenders on these
nominal rates of applications and 'mix proportions.

Where such nominal rates of applications or mix proportions are specified, provision is made
for deviations in the quantities of material in consequence of the rates of application or mix
proportions prescribed by the Engineer in each particular case in consideration of the available

materials and the site.

‘Where the actual rates of applications or mix proportions used in the works vary from the

specified nominal rates and mix proportions, adjustment to compensation will be made as:

(a) payment to the Contractor in respect of any authorised increase in quantities which
exceed those specified and where such increase has been ordered in writing by the
Engineer,;
or

(b) a refund to the Employer in respect of the decrease in quantities that are less than

those specified, irrespective of whether such decrease results from an authorised
decrease in the rates of applications or mix proportions, or from unauthorised
reductions on the part of the Contractor.

Payment for a prescribed rate of application or mix proportion shall be based on the actual rate
of application or mix proportion used, provided that this does not exceed the prescribed rate of
application or mix proportion, plus any tolerance in the rate of application or mix proportion
allowed. If the actual rate of application or mix proportion exceeds the prescribed rate or
proportion, payment shall be based on the prescribed rate of application or mix proportion plus
any tolerance allowed. If the actual rate of application or mix proportion is below the
prescribed rate of application or mix proportion specified or instructed by the Engineer,
payment shall be based on the actual rate of application or mix proportion regardless of any
tolerance allowed. Notwithstanding the above, the Engineer shall be entitled to reject work
which has not been constructed in accordance with the specifications or the rates of
applications or mix proportions prescribed by him.

The Employer shall be refunded for any decrease in the specified rates of application or mix
proportions at the same rate per unit of measurement as that tendered by the Contractor for
additional materials required by an increase in the rates of applications or mix proportions.

SURFACE PATCHING OF SURFACED ROADS

General

This section covers the repair of potholes and edge breaks that have developed in the surface
of surfaced roads, where there is no evidence of base failure. Potholes are local failures covering

an area of less than 1 m®. The repair of larger areas will be defined as surface repair. Edge break
treatment is necessary for finishing off and/or repairing the edges of the paved road, and also for
repairing the edges of the road so that they line up with the true edge of the original road or with
other edges as may be required. Pay items CA.04.01 and CA.04.04 shall
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only apply to edge break widths of 200 mm or less. Edge breaks wider than 200 mm shall be
classified as surface repair and paid for under items CA.04.02 and CA.04.03.

Execution of work

Pothole and edge break repairs shall consist of trimming away ravelled edges and loose
material to the full depth of the pothole or edge break and the backfilling thereof with asphalt.

(@)

(b)

Excavation

Potholes: The existing material shall be removed in a neat rectangle to sound base,
with a minimum dimension of 200 mm x 200 mm. All sides shall be at right angles or
parallel to the direction of traffic. The minimum depth of excavation (layer thickness)
is 30 mm and the maximum thickness of each layer shall be 50 mm.

Edge breaks: Loose and cracked edges shall be trimmed back in a neat rectangular
shape as demarcated by the Engineer, parallel and at right angles to the centre line
of the road to sound surrounding surfacing or base and excavated down to sound
base. All edges shall be saw cut to a minimum depth of 30 mm below the road
surface and the maximum thickness of each layer shall be 50 mm.

Backfilling

After completion of the excavation the Engineer shall be afforded the opportunity to
inspect it. The exposed layer shall be trimmed of all undulations to ensure a firm flat base
and sides and shall be tacked with 60% cationic stable-grade bitumen emulsion at a rate
of 0,6 litre/m?. Continuously graded medium asphalt shall be placed and compacted to
the level of the existing surrounding surface. The asphalt shall be placed and well
compacted in layers not exceeding 40 mm after compaction. The Contractor shall use
suitable compaction equipment and shall ensure that 94% of Marshall density is obtained
for the mix used, to produce a dense asphalt layer.

Where the excavation ends up deeper than 100 mm below the existing surface the
Engineer may order the reinstatement to be executed in accordance with Section CA
04.04: Pavement layers and surface repairs.

Where instructed by the Engineer, a cold premixed bituminous mixture shall be used
for limited localised surface patching, compacted level with the surface of the existing
surrounding surface.

The mixture shall either be obtained from approved commercial sources or prepared
and mixed in a suitable.concrete or other approved type of mixer in the following
proportions:

(i) 9,5mm nominal sized aggregate: 1 part
(i) 6,7 mm nominal sized aggregate: 1 part
(i) Crusher sand (fine grade): 1 part
(iv) 60% stable mix-grade emulsion Between 75 and 90

(prepared from 80/100 penetration

grade bitumen): litre/m?3 aggregate mix
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Before spreading the mixture, the surface shall be prepared by painting it with one
layer of bituminous emulsion at a rate of 0,6 litre/m?, which shall be allowed to dry.
The mixture shall then be placed on the areas to be sealed and screeded off in a
layer of uniform thickness. After the emulsion has broken and the layer has attained
sufficient stability, it shall be compacted with a steel wheeled roller. The thickness of
the layer shall be the same as that of the adjacent seal.

Quality standard

The repaired area shall be rectangular in shape.

The edges of the completed surfacing shall not be more than 3 mm higher than the existing
surface. Nowhere shall the edges be below the surrounding road surface.

The thickness of the asphalt surfacing at any point shall be 40 mm + 10 mm.

The cross-fall of the completed area shall be equal to that of the adjacent surface to within a
tolerance of 0,5% cross-fall.

When tested with a 3 metre straight edge laid parallel to or at right angles to the road centre
line the surface of the area shall not deviate from the bottom of the straight edge by more than

7 mm.

The reconstruction of the pavement layers shall require a standard of workmanship such that a
patch will not deteriorate within the contract period.

Material
(a) Tack coat

The tack coat shall be 60% cationic emulsion complying with the requirements of
SANS 548 and shall be applied at a rate of 0,6 litre/m?2.

(b) Surfacing material

The asphalt shall be a continuously graded medium asphalt either mixed on site or
obtained from commercial sources. The asphalt mix to be used shall have the mix
properties as specified in table CA 04.04.05/1.

A 60/70 penetration grade bitumen shall be used and the binder type shall comply
with the requirements of SANS 307.

Grading limits and mix proportions for continuously graded asphalt applying to
asphalt surfacing as stated in table CA 04.04.05/2 shall apply to asphalt used for

surface patching.

THIN BITUMINOUS SURFACINGS - SINGLE SEAL

General

This section covers the construction of a bituminous seal consisting of the application of a
bituminous tack coat and the spreading and rolling of aggregate as specified, including the

required preparation of the existing road surface.

The information contained in this section deals with matters relating to COLTO Section 4300 :
Seals : Materials and general requirements, and Section 4400 : Single seals. This section also
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contains information relevant to where reference is made in the relevant sections of the
COLTO specifications to the project specifications, i.e. where a choice of materials or
application rates are allowed. Also included in this section are additional requirements
applicable to this contract.

The nominal rates of application are for tendering purposes only and will not
necessarily be used in construction. The actual rates of application to be used on the
site shall in all cases be as instructed by the engineer.

Materials (COLTO B4302)

(a) Bituminous binders

The binder used in the construction of the single seal under this contract shall be a
conventional 80/100 penetration grade bitumen complying with SANS 307.

The binder used in the application of a diluted bitumen emulsion shall be an anionic
spray grade bitumen emulsion containing 30% by mass of bitumen.

The binder used in the texture correction slurry shall be an anionic stable grade
bitumen emulsion containing 60% by mass of bitumen.

(b) Agareqates for seals

The aggregate used for construction of the single stone seal shall be a 9,5 mm
nominal size (Grade 1).

Rates of application (COLTO 4308)
(a) Tack coat

The nominal rate of application of the conventional bitumen as tack coat for the

singel seal shall be taken as 1,0 #/m? for tendering purposes.

(b) Stone chips

The nominal rate of application of the 9,5 mm stone chips shall be 140 m%/m? for
tendering purposes.

(c) Texture correction slurry

The application of the texture correction slurry shall be taken as 500 m%/m? for
tendering purposes.

(d) Diluted bitumen emulsion

The nominal rate of application of the diluted bitumen emulsion shall be taken as

0,6 ¥m? for tendering purposes.
Precoating of aggregate (COLTO 4403)

Ali chippings used in the construction of single seals shall be precoated with an approved bitumen-
based precoating fluid. The precoating shall be executed as described in clause 4302(d) of the
standard specifications and at the rates as specified by the supplier. Precoating of aggregate shall
be undertaken adequate time ahead of sealing operations to allow the
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aggregates to dry out properly before application. No free precoating fluid shall be observed
when the aggregate is inspected by hand.

REPAIR OF SEGMENTED PAVING

This section covers the replacement of an existing area of segmented paving as well as the
reprocessing and/or replacement of the underlying pavement layers.

Construction

The Engineer will demarcate any areas to be repaired and shall instruct the Contractor with
regard to the repair work to be done.

The demarcated area shall be repaired true to line, level and cross-section as shown on the
drawings or as directed by the Engineer.

The demarcated area of damaged segmented paving shall be removed. Unless otherwise
instructed by the Engineer the pavement layers shall be reinstated as follows:

(i)  Selected layers shall be of at least a G5 quality and shall be compacted to at least
93% of modified AASHTO density.

(i)  Material for the subbase layers shall be stabilized with 3% cement and compacted to
95% of modified AASHTO density, and shall be of at least a G5 quality.

(i)  The material for the base layer shall be stabilized with 5% cement and compacted to
at least 97% of modified AASHTO density, and shall be at least a G3 quality.

Pavement layers of segmented paved areas under pedestrian traffic only, shall be excavated
and replaced by natural gravel compacted to 93% modified AASHTO density. Damaged
concrete edge beams and intermediate beams shall be replaced with class 30 concrete edge
beams and intermediate beams similar in dimension to existing undamaged edge beams and
intermediate beams in accordance with the relevant SANS specifications or as directed by the
Engineer. After the repair of the underlying pavement layers and when the concrete edge
beams and intermediate beams have reached sufficient strength, segmented paving blocks,
similar to the existing undamaged segmented paving blocks shall be replaced in accordance
with the relevant SANS specifications or as directed by the Engineer.

Unsuitable or excess material shall be removed from the site of to spoil. Any shortfall in
material shall be made up by importing suitable material.

The Contractor's attention is specifically drawn to the requirement that only material
approved by the Engineer may be imported.

Quality standard

The repaired segmented paving shall be constructed true to line, level and cross-section as
shown on the drawings or as directed by the Engineer.

REPAIR OF KERBING

This section covers the patching and replacing of damaged kerbs
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Construction

Where the damage to kerbs can be repaired satisfactorily by surface patching of the kerb units,
the Engineer will authorize such work to be done. The contractor shall use products and
material approved by the Engineer to repair the authorized kerbs to the satisfaction of the
Engineer.

Where kerbs or channel units are severely damaged or have been moved out of position, such
units will be replaced with similar undamaged units. Precast units and its installation will
comply with the relevant SANS specifications and cast in situ concrete work will be done in
accordance with the relevant SANS specifications.

Quality standard

The repaired kerbing shall be constructed true to line, level and cross-section as shown on the
drawings or as directed by the Engineer.

ERECTION AND REPAIR OF ROAD TRAFFIC SIGNS AND TRAFFIC-CONTROL
DEVICES

General

This section covers the erection of permanent road traffic signs. It includes the repair and
replacement of faded, damaged or not clearly visible existing signboards and reference marker
boards.

Specifications relating to manufacturing of road signs are not included in this document, as
relevant specifications regarding manufacturing will be issued to a nominated subcontractor
who shall be a recognised manufacturer of road signs.

The signs shall. be the standard regulatory, guidance, warning and information signs and
fabricated in accordance with the South African Road Traffic Signs Manual (May 2012) except
where otherwise specified, indicated on drawings or directed by the Engineer.

The erection and placement of any signs, whether temporary or permanent, shall be in
accordance with the South African Road Traffic Signs Manual (May 2012).

Storage and handling

All road signs or parts of road signs shall be transported, handled and stored in a weather-
proof storeroom in such a manner as to prevent any damage and deformation.

Sign boards shall be stored on blocks in the vertical position so that the signs are not in contact
with the ground. There shall be sufficient space between the finished road sign boards to
permit free air circulation and moisture evaporation. Contact of road sign boards with treated
timber and diesel, or storage where road sign boards come into contact with dirt or water will
not be permitted.

When required, ‘existing or newly erected road signs shall be fully or partially covered with
burlap or other approved adequately ventilated material to obscure destinations that are
temporarily inapplicable or irrelevant. The covers shall be neatly and firmly fixed in position so
that they will be able to withstand strong gusts of wind or eddies caused by passing traffic.
The fixing shall be done in a way that will not cause any damage to the road sign face.
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Execution of the work

(a)

Position

Road signs shall be erected in the positions shown on the drawings or indicated by
the Engineer.

Excavation and backfilling

(c)

Excavations for the erection of road signs shall be made according to the dimensions
shown on the drawings. Where the excavations are to be backfilled with soil, a 1:12
cement/soil mixture (soilcrete) shall be prepared if instructed by the Engineer. The
soil or soil-cement mixture shall then be placed at optimum moisture content in 100
mm thick layers in the excavation and shall be compacted to a minimum of 90% of
modified AASHTO density.

Where posts or structures are to be fixed in concrete, or where concrete footings are
to be cast, the concrete, formwork and reinforcement shall comply with the relevant
requirements. The holes shall be completely filled with concrete up to the level shown
on the drawings or indicated by the Engineer. The upper surface of the concrete shall
be neatly finished with sufficient fall to ensure proper drainage.

This subclause shall apply to ground-mounted signs only. Excavating and backfilling
for the foundations of overhead steel structures are specified and regarded as
specialised structural work.

Excavation in rock shall be paid for under item CA.07.05.

Where material from the excavations is not suitable for backfilling or for the
preparation of soilcrete, suitable material shall be obtained as instructed by the
Engineer.

Erection

Road sign boards must be inspected by the Engineer and approved in writing before
the boards are taken from the camp site to the erection site. The Contractor shall
notify the Engineer at least one (1) week before the said inspections are required.

Road signs shall be erected strictly in accordance with the details and instructions
on the drawings and as directed by the Engineer.

During erection the structural steelwork shall be firmly bolted and protected to
prevent buckling or damage being caused during erection, or by the equipment used
for erection.

Posts to which road signs are to be fixed shall be vertical and the undersides of road
signs shall be horizontal after having been erected.

Where timber posts are used for erecting the signs, all holes that are drilled in the
timber shall be retreated with the approved preservative. A road sign identification
number (as indicated on the layout drawings) shall be painted with white enamel
paint on the reverse side of the road sign board, above the month and year of
manufacture, in 50 mm high letters and numbers on the side closest to the road
shoulder as directed by the Engineer.
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Any sign damaged during transit to the erection site or during the erection process
shall be replaced or repaired to the satisfaction of the Engineer at no extra cost to
the Employer.

Field welding

All welding done during erection shall comply with the requirements for welding
during manufacture.

On-site painting

All painting done after the road signs have been erected shall comply with the
requirements for painting during manufacture.

All places where the paintwork has been damaged during erection shall be repaired
by the Contractor at his own cost to the satisfaction of the Engineer.

Time of erection

Road signs shall be erected immediately prior to the road being opened to public
traffic, unless otherwise decided by the Engineer.

Attachment of overlays

The type of overlay to be used will be specified by the Engineer and will consist either
of 1 mm thick Chromadek plate, “pop-riveted” onto the existing sign plate, or System
5 overlay or similar approved.

Before the application of the overlay to any structure, the existing sign board shall be
thoroughly cleaned.

Repair of signs

The Engineer may require that certain existing signs be dismantled for repair work
or storage and later re-erected. The signs shall be repainted or repaired by replacing
the 200 mm profiles or straightening the sheet metal as specified during the
manufacturing process. New materials shall be used for part or all of the supporting
structure. This work shall be done with as little damage as possible to the signs.

Materials

Timber posts for road sign supports

Timber posts for road sign supports shall conform to the requirements of SANS 754,
shall be equal to or better than strength group B timber posts and shall be stamped
with the SANS mark. The exposed surface of the cut shall be given two coats of
creosote. Any holes drilled in the timber posts after treatment with creosote shall be
retreated.

Corrosion-protection tape

Corrosion-protection tape used between aluminium and steel shall be black PVC
tape not less than 0,25 mm in thickness, shall be resistant to ultra-violet rays, and
shall have an adhesive backing. The breaking strength of the material shall be not
less than 3,5 kN/m.
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Protection and maintenance

The Contractor shall protect the completed road signs against damage until they have been
finally accepted by the Employer, and he shall maintain the road signs until the maintenance
certificate has been issued. Damage or defects caused by negligence or faulty workmanship
shall be rectified by the Contractor at his own cost to the satisfaction of the Engineer.

Dismantling. storing and re-erecting existing road signs

Where instructed by the Engineer, the Contractor shall dismantle existing road signs, store
them, and re-erect them at new positions indicated. This work shall be done taking care to
cause as little damage as possible to the signs.

The method applied for dismantling the existing signs and transporting and storing the signs
shall be subject to the Engineer's approval. No additional payment shall be made for any
equipment or handling methods necessary to prevent damage to existing signs which are
suitable for re-use, as instructed by the Engineer.

Where required by the Engineer, the signs shall be repainted or repaired and new materials
shall be used for part or all of the supporting structure.

ROAD MARKINGS

General

This section covers the permanent marking and maintenance of white, yellow or red painted
fines or symbols on the road surface by specialist contractors.

Materials
(a) Plant
(i) Road-marking paint

Road-marking paint shall comply with the requirements of SANS 731 for
type 1, type 2 or type 4 paint.

The paint shall be delivered at the site in sealed containers bearing the
name of the manufacturer and the type of paint. Marking shall be in
accordance with SANS 731.

The viscosity of the paint shall be such that it can be applied without
being thinned down.

(i) Retro-reflective road-marking paint

Retro-reflective road-marking paint shall comply with the requirements of
CKS 192 and SANS 731.

(iii) Colour
The colours to be used shall be bright white, yellow or red.

The colour of the yellow and red paint shall be as specified in SANS 731.



CA 04.10.03

CA 04.10.04

CA 04.10.05

CA. 21

(iv) Retro-reflective beads

The retro-reflective beads shall be glass beads that comply with the
requirements for glass beads specified in CKS 192.

The beads shall be delivered at the site in sealed bags, marked with the
name of the manufacturer, the batch number and an inspection seal of the
South African Bureau of Standards (SANS), confirming that the beads form
part of a lot that has been tested by the SANS and complies with the
requirements of CKS 192. If not, the Contractor shall at all times have an
SANS certificate on the site, with details of the batches that make up a lot
that has been tested by the SANS, complies with CKS 192 and to which
the inspection seal applies.

Weather limitations

Road- marking paint shall not be applied to a damp surface or at temperatures lower than 10
°C, or when, in the opinion of the Engineer, the wind strength is such that it may adversely
affect the painting operations.

No road-marking paint may be applied when visibility is dangerously impeded by mist, smoke
or smog.

Mechanical equipment for painting

The equipment shall consist of an apparatus for cleaning the surfaces, a mechanical road-
painting machine and all additional hand-operated equipment necessary for completing the
work. The mechanical road-marking machine shall be capable of painting at least two lines
simultaneously and shall apply the paint to a uniform film thickness at the rates of application
specified hereinafter. The machine shall be so designed that it will be capable of painting the
road markings everywhere to a uniform width with sides within the tolerances specified
hereinafter, without the paint running or splashing. The machine shall further be capable of
painting lines of different widths by adjusting the spray jets on the machine or by means of
additional equipment attached to the machine.

The machine shall be provided with clearly visible amber warning flashing lights which shall
always be in operation when the machine is on the road.

Surface preparation

Road markings shall be applied to bituminous surfaces only after sufficient time has elapsed
to ensure that damage will not be caused to the painted surface by volatiles evaporating from
the seal. After completion of the seal no less than two weeks or such longer period as may be
directed by the Engineer shall elapse before any road markings shall be applied. However,
the Engineer may, in certain cases, require road markings to be painted without waiting for the
seal to harden, in which case it shall be done as soon as possible after the instruction has
been given.

Before the paint is applied, the surface shall be clean and dry and completely free from any
soil, grease, oil, acid or any other material that will be detrimental to the bond between the
paint and the surface. The surface where the paint is to be applied shall be properly cleaned
by means of watering, brooming or compressed air if required.

Particular care shall be taken to ensure that the surface shall be clean, where roadstuds are
to be fixed.
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The Contractor shall take note of conditions which he is unable to rectify by himself and may
affect the durability of the paint, and he shall point out these conditions to the Engineer in
writing. Disputes arising from such conditions shall be referred to the relevant Regional
Engineer for arbitration before road marking commences.

The Contractor shall protect the retro-reflective surfaces of roadstuds when paint is applied
and remove the protection immediately after the paint has been applied.

On concrete and bituminous surfaces where polished aggregate is exposed, a tack coat shall
be used. On new concrete surfaces any laitance and/or curing compound shall be removed
before the markings are applied.

The material shall not be laid over loose debris, mud or similar extraneous matter or over old
flaking markings of paint or thermoplastic material. If the road surface is at a temperature of
less than 5 °C, or if it is wet, it shall be warmed carefully by a road heater so that, when the
material is laid, the surface temperature is above 5 °C and the surface dry.

Setting out the road markings

The lines, symbols, figures or marks shall be premarked by means of paint spots of the same
colour as that of the final lines and marks. These paint spots shall be at such intervals as will
ensure that the traffic-markings can be accurately applied, and in no case shall they be more
than 1,5 m apart. Normally spots of approximately 10 mm in diameter should be sufficient.

The dimensions and positions of road-markings shall be as indicated by the Engineer,
specified in the appropriate statutory provisions and the South African Road Traffic Signs
Manual.

The repainting of a roadway after the application of a fogspray shall only be done once it is
possible to determine the beginning and positions of individual broken line segments.
Premarking of such a roadway shall entail the searching for and marking of such broken line
segments. Painting shall thereafter be done to the same tolerances as prescribed in CA
04.10.10.

After spotting, the positions of the proposed road markings such as broken lines and the
starting and finishing points of barrier lines shall be indicated on the road. These premarkings
shall be approved by the Engineer prior to commencement of any painting operations.

The position and outlines of special markings shall be produced on the finished road in chalk
and shall be approved by the Engineer before the markings are painted. Approved templates
may be used on condition that the positioning of the marking is approved by the Engineer
before painting is commenced.

The positions for the beginning and end of all barrier-line road-markings must be suitably
indicated by the Engineer before the marking of the road commences.

Applying the paint

The figures, letters, signs, symbols, broken or unbroken lines or other marks shall be painted
as shown on the drawings or as directed by the Engineer.

Where the paint is applied by machine, it shall be applied in one layer. Before the road-marking
machine is used on the permanent works, the satisfactory operation of the machine
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shall be demonstrated on a suitable site which is not part of the permanent works. Adjustments
to the machine shall be followed by further testing. Only when the machine has been correctly
adjusted and its use has been approved by the Engineer after testing, may the machine be
used on the permanent work. The operator shall be experienced in the use of the machine.

After the machine has been satisfactorily adjusted, the rate of application shall be checked
and adjusted if necessary before application on a large scale is commenced.

Where two or three lines are required next to each other, the lines shall be applied
simultaneously by the same machine. The paint shall be stirred before application in
accordance with the manufacturer’s instructions. Paint shall be applied without the addition of
thinners.

Where, under special circumstances, painting is done by hand, it shall be applied in two layers,
and the second layer shall not be applied before the first layer has dried out sufficiently. As
most road-marking paint reacts with the bitumen surface of the road, the paint shall be applied
with one stroke only of the brush or roller.

Ordinary road-marking paint shall be applied at a rate not less than 0,42 litre/m?2.

Unless otherwise instructed by the Engineer, the road-marking shall be completed before a
particular section of the road is opened to traffic. Each layer of paint shall be continuous over
the entire area being painted.

Control sheets with details of the order number, work dates, quantities of paint used and
surface areas painted shall be completed by the Contractor for every section of road included
in an order. One set of copies of these sheets shall be handed to the Engineer on completion
of every individual order.

Applying the retro-reflective beads

Where retro-reflective paint is required, the retro-reflective beads shall be applied by means
of a suitable machine in one continuous operation, immediately after the paint has been
applied. The rate of application of the beads shall be at least 0,8 kg/litre of paint or such other
rate as may be directed by the Engineer. Machines that apply the beads by means of gravity
only shall not be used. The beads shall be sprayed onto the paint layer by means of a pressure
sprayer.

If specified or instructed by the Engineer, additional surface reflectorization of plastic road-
markings shall be applied at a rate and according to the methods specified in BS 3262, 1987,
part 3.

Tolerances

Road-markings shall be constructed to an accuracy within the tolerances given below:

(a) Width
The width of.lines and other markings shall not be less than the specified width, nor
shall it exceed the specified width by more than 10 mm.

(b) Position

The position of lines, letters, figures, arrows, retro-reflective roadstuds and other
markings shall not deviate from the true position by more than 100 mm in the
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longitudinal and 20 mm in the transverse direction.

Wheh an unbroken line and a broken line are painted alongside each other, the
beginning and/or the end of the adjacent lines shall coincide.

When existing lines are repainted, the new marking shall not deviate more than 100
mm in the longitudinal direction and 10 mm in the transverse direction from the

existing marking.

(c) Alignment of markings

The alignment of the edges of longitudinal lines shall not deviate from the true
alignment by more than 10 mm in 15 m.

(d) Broken lines

The length of segments of broken longitudinal lines shall not be shorter than the
specified length or deviate by more than 150 mm from the specified length.

General

In broken lines the length of segments and the gap between segments shall be as indicated
on the drawings. If these lengths are altered by the Engineer, the ratio of the lengths of the
painted section to the length of the gap between painted sections shall remain the same.

Lines on curves, whether broken or unbroken, shall not consist of chords but shall follow the
correct radius.

The Contractor shall provide temporary traffic control facilities at his own cost in accordance
with specifications to ensure traffic safety where work is being executed.
Property and/or road signs damaged by the Contractor, his personnel or his agents shall be

repaired or restored at his own cost to their condition as before the damage.

Only materials intended for use on this Contract may be stored on the site.

Faulty workmanship or materials

if any material that does not comply with the requirements is delivered to the site, or is used
in the works, or if any work of an unacceptable quality is carried out, such material or work
shall be removed, replaced or repaired as required by the Engineer at the Contractor's own
cost.

While work is in progress, tests shall be carried out on materials and/or the quality of work to
ensure compliance with the specified requirements. The sampling methods are specified
under the appropriate sampling and testing methods. The sampling methods described in
TMHS5 shall be followed where applicable. (TMHS is published for the Committee of State Road
Authorities by the National Institute for Transport and Road Research - presently the Division
of Road and Transport Technology - as part of the series Technical Methods for Highways.)

Protection

After the paint has been applied, the road markings shall be protected against damage by
traffic or other causes. The Contractor shall be responsible for erecting, placing and removing
all warning boards, flags, cones, barricades and other protective measures that may be
necessary in terms of any statutory provisions and/or as may be recommended in the South
African Road Traffic Signs Manual and specified in Road Note 13.
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CHEMICAL CONTROL OF VEGETATION AND ERADICATION OF UNDESIRABLE
VEGETATION

General

This section covers the eradication of declared and undesirable vegetation, as well as the
chemical control of vegetation growth through the application of herbicide.

Execution of work

The eradication of undesired vegetation and chemical control of vegetation growth shall be
executed where directed by the written instruction of the Engineer.

Herbicide shall normally only be applied in the spring or summer during the period when the
vegetation to be killed is growing strongly.

The Contractor's attention is drawn to the requirement that herbicides may only be applied by
duly registered, competent contractors in possession of an AVCASA certificate. Proof of such
registration shall be furnished on demand to the Engineer.

The Contractor shall ensure that no damage is caused to other plants inside or adjacent to the
treated areas as a consequence of the application of herbicides.

Application shall not be carried out in high winds or wet weather.
The following herbicides may not be used:

- Agents of an explosive, flammable, volatile or corrosive nature
Sodium chlorate

Volatile low hormone type herbicides

Agents which are not registered in the Republic of South Africa.

The Contractor shall state the brand name of the herbicide on which the tendered rate is
based, which shall be subject to the approval of the Engineer, prior to the application thereof.

The agent shall be guaranteed to kill at least 90% of the unwanted growth with one application
and shall have a residual effect which controls the growth of such vegetation effectively for
one growing season.

The herbicide should be strictly applied at the rate recommended by the manufacturer.

(a) Chemical control of vegetation growth

The type of herbicide to be used, the correct spray rate, the method of application
and when applied, shall be as specified in the Particular Specifications.

(b) The eradication of weeds

The eradication of declared and undesirable vegetation shall take place during the
contract period and may include localised patches of noxious weeds, invader plants
and other undesired vegetation.

Subject to the Engineer's approval, certain aspects, such as the treatment of the
stumps of felled trees, may be carried out by the Contractor.
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The Contractor shall ensure that no damage whatsoever is caused to any plants
inside or adjacent to the areas treated as a consequence of the application of the
herbicides, either during or after application. This also includes areas outside the
road reserve.

The type of weedkiller to be used, the correct application rates and when applied,
shall be as specified and according to the manufacturer's instructions.

Quality standard

Eradication of undesired vegetation shall be carried out as specified and to the satisfaction of
the Engineer. The herbicide shall be applied at the correct rate to prevent regrowth and the
application confined to the undesired vegetation.

Areas shall be left neat and tidy and all vegetation cuttings removed where instructed.
Plant and equipment
Vegetation shall be eradicated using knapsacks or portable weedspray machines.

It is important that the equipment be in good working condition. The equipment shall distribute
the herbicide evenly without spilling. The nozzle shall be able to move close to the ground in
order to prevent mist spray blowing away and killing plants which have to remain. The
equipment shall also be safe for the workers, as well as for the travelling public.

MAINTENANCE

This specification must be read in conjunction with Additional Specification SA: General
Maintenance.

All components of the roadway infrastructure, which includes the road surface, underlying
layer works, kerbing, road markings, road signs, sidewalks and gravel shoulders, shall be
maintained during the Contract.

The scope of the maintenance work for the road infrastructure includes the following:

(i) Maintenance of approximately 68000 m? of concrete block paving in roadways.

(i) Maintenance of approximately 25000 m? of concrete block paving in
pedestrian walkways.

(i) Maintenance of approximately 7 200 m? of roads with bituminous surfacing.

This description of the road and paved areas to be maintained is not necessarily complete and
shall not limit the maintenance work to be carried out by the Contractor under this contract.

Maintenance shall include all repair work, replacing of components, fixing of defects, or any
other actions or rectifying measures necessary for complete and safe functioning of the road
infrastructure.
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Maintenance of the road infrastructure shall also include all other actions related to
maintenance, such as temporary accommodation of traffic through and around work areas,
and provision of temporary accesses to properties.

Remuneration for maintenance of the complete roadway infrastructure shall be deemed
included in the tendered monthly payment for maintenance thereof, and shall be paid as
detailed in Additional Specification SA: General Maintenance.

CA 05.01 ROAD INFRASTRUCTURE
Routine maintenance on the road infrastructure shall be carried out as described in table CA
05.01/1. '
TABLE CA 05.01/1
NO | ROUTINE PREVENTATIVE MAINTENANCE ITEM | MAINTENANCE
DESCRIPTION FREQUENCY
1 Visually inspect and report on complete installation | Monthly
1 Broom, clean and inspect for pavement failures Monthly
2 Check, inspect, repair all surface and kerb failures Two monthly
3 Check, inspect, repair all pavement failures Six-monthly
4 Blade all gravel roads and parking areas Six-monthly
5 Inspect and repair gravel shoulders Six monthly
6 Check, inspect, repair, replace road signs Six monthly
7 Chec.k, inspect, repair, repaint, replace road Annually
markings
Remove loose material from the surface of parking .
8 . . Six monthly
areas by means of mechanical brooming
Remove loose material from the road surfaces of by |
] ) . Six monthly
means of mechanical brooming
CA 06 MEASUREMENT AND PAYMENT
CA.01 REPAIR OF GRAVEL WEARING COURSE AND GRAVEL SHOULDERS
CA.01.01 Reshaping the wearing course by:

(a) Grading only.................... Unit: square metre (m?)
(b) Ripping, redistributing and compacting Unit: square metre (m?)
(c) Importing, placing and compacting material from

commercial sources Unit: cubic metre (m?)

The unit of measurement for CA.01.01 (a) and (b) shall be the square metre surface area
graded or ripped and recompacted to a depth of 150 mm, as instructed by the Engineer.
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The unit of measurement for CA.01.01 (c) shall be the cubic metre of compacted material
imported from commercial sources as instructed by the Engineer and measured in place.

The tendered rates shall include full compensation for providing all plant, labour, equipment
and materials required and for reshaping and/or constructing the wearing course as instructed
by the Engineer. The tendered rates shall also inciude full compensation for the cost of testing
to ensure the finished wearing course complies with the specified requirements, and for
disposing of surplus material.

CA.01.02 Gravel shoulders constructed with gravel taken from cut or borrow, including free-haul up to 1.0

km:

(a) Compacted to 93% of modified AASHTO density
(150 mm compacted layer thickness)........ccccccvevvieeicne e Unit: cubic metre (m3)

The unit of measurement shall be the cubic metre of compacted material and the quantity shall
be calculated from the authorized dimensions of the completed layer.

The tendered rate shall include full compensation for procuring, as if from soft excavation or
pits, breaking down, placing and compacting the material, including transporting the material
for a distance of 1,0 km and its removal, disposal and transporting for a distance of 1,0 km, of
up to 5% by volume of oversize material, and the protection and maintenance of the layer and
the conducting of control tests, all as specified.

CA.01.03 Overhaul on surplus material................cc.ccooeeveienene . Unit: cubic metre kilometre (m*.km)

The unit of measurement shall be the cubic metre of material hauled in excess of 1,0 km, the
volume determined from the rated capacity of the truck multiplied by the overhaul distance. All
trucks shall be fully loaded to their rated capacity.

The tendered rate shall include full compensation for hauling the material in excess of the free-
haul distance.

CA.02 SURFACE REPAIRS OF CONCRETE PAVEMENTS

CA.02.01 Preparation and sealing or resealing of old joints and cracks in existing concrete
pavements:
(a) Expansion joints...... Unit: metre (m)

(b) Construction joints and weakened plane joints:

(iy (Width stated) Unit: metre (m)

(i) Etc. for other widths Unit: metre (m)
(c) Cracks:

(i) (Width stated) Unit: metre (m)

(iiy Etc. for other widths Unit: metre (m)

The unit of measurement shall be the metre of each type of joint or crack prepared and sealed
or resealed. No distinction will be made between joints or cracks through areas where the
concrete has been repaired and other joints or cracks.
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The tendered rates shall include full compensation for all labour plant, equipment, tools and
materials, removing old sealant, backing material and any foreign material, refacing or
enlarging the faces by sawing, routing of cracks to the specified dimensions, disposing of all
debris, all cleaning work involved, installing back- up material where required, installing the
bond breaker, applying the primer and mixing and applying the sealant, ensuring acceptable
bond with existing work, and for any other operation needed to complete the work as specified
and shown on the drawings.

Patching of concrete:

(a) (Thickness stated Unit: square metre (m?2)
{b) Etc. for other thiCkneSSeS .....ccccvveveeiiiiciiieeeececr e Unit: square metre (m?

The unit of measurement shall be the square metre of new concrete installed.

The tendered rates shall include full compensation for all the necessary labour, plant,
equipment, tools and-materials required for breaking out the existing concrete, disposing of
the debris, saw cutting existing old concrete, compacting the exposed pavement layer,
supplying, placing and finishing off the new concrete, texturing and curing, and constructing
isolation joints. The tendered rates shall also include full compensation for providing adequate
accommodation of traffic where necessary.

PAVEMENT LAYERS AND ASPHALT SURFACE REPAIR

Excavation in existing pavements for patching........................ Unit: cubic metre (m®)

The unit of measurement shall be the cubic metre of material excavated from the existing
pavement irrespective of the type of material. The quantity shall be computed in accordance

with the authorised dimensions of the excavation.

The tendered rate shall include full compensation for demarcating the excavation and
excavating and disposing and/or stockpiling of the material, including haul over a free-haul

distance of 1,0 km.
Payment will not distinguish between the different types of pavement material excavated.

Backfilling of excavations for patching with:

(a) Cement-stabilized gravel excavated from the
existing pavement;

(i)  Areas up to and including 10 1 . Unit: cubic metre (m®)
(i)  Areas larger than 10 m? up to and

INCIUdINg 50 mM2.....oiiiiiir ittt s Unit: cubic metre (ms)
(iii)  Areas larger than 50 M2.........ccoevveeevreereieriee i Unit: cubic metre (ms)

The unit of measurement shall be the cubic metre of chemically stabilized gravel placed in
accordance with the specified requirements. The quantity will be computed in accordance with
the authorised dimensions of the layer. No payment shall be made for wasted material.

The tendered rates shall include full compensation for providing all the material, irrespective
of its origin, for all mixing, placing, compacting, including the floor, and finishing as specified
in this section and other sections of the appropriate specifications, for all transport, work in
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restricted areas, and also for all machinery, equipment, labour, tack coat, supervision and
other incidentals for executing the work as specified.

The tendered rates for chemically stabilized gravel shall also include full compensation for
stabilizing and providing the cement.

(b} Asphalt surfacing (continuously graded medium)..........cccceveeievieecieecrennenen, Unit: ton (t)

The unit of measurement shall be the ton of asphalt placed in accordance with the specified
requirements. The quantity shall be computed in accordance with the certified weighbridge
tickets issued in the case of asphalt. No payment shall be made for wasted material.

The tendered rates shall include full compensation for providing all the material, placing,
compacting and finishing as specified, for work in restricted areas, and also for all machinery,
equipment, labour, priming (if specified), tack coat, supervision and other incidentals for
executing the work as specified. Unless specified, transportation cost will be included .in the

rate.

Supply and apply proprietary brand bitumen rubber 9 mm single seal surface patches
(Roadpatch or similar approved material)

The unit of measurement shall be the square metre of surface repaired in accordance with the
specified requirements. No payment will be made for wasted materials.

The tendered rate shall include full compensation for providing all material, preparation, placing
and finishing as specified in this section and other sections of the appropriate specifications, for
all transport, work in restricted areas, and also for all equipment, labour, tack coat, supervision
and other incidentals for executing the work as specified.

SURFACE TREATMENT OF SURFACED ROADS

Trimming the edges and é_dge breaks of the existing surfacing.................. Unit: metre (m)

The unit of measurement for trimming the edges shall be a metre of pavement edge cut back
and trimmed as specified measured along the centre line of the road.

The tendered rate for trimming the edges shall include full compensation for cutting back the
edges in accordance with instructions, excavating the material to the specified depth and
removing all excavated and loose material. Payment for the backfilling of the edge breaks with
hot-mix continuously graded asphalt will be made under item CA.04.04.

The tendered rates shall include full compensation for all transport, handling, labour, material
and all incidentals necessary for completing all the work in accordance with the specifications,

and also for work in restricted areas.
Pothole repair using hot-mix continuously graded asphalt............................... Unit: ton (1)

The unit of measurement for repairing surfacing shall be the ton of asphalt applied for the
repair of the surfacing, irrespective of the thickness or number of layers.

The tendered rates shall include full compensation for procuring, furnishing, and storing of all
materials, providing and transporting all plant, labour and equipment necessary for cutting back the
edges, excavation, removing excavated and loose material and disposal thereof, priming,
backfilling with the approved product, compaction and trimming as specified in this section.

The quantity shall be calculated by measuring the volume of material used, multiplied by the
density of the compacted material.
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Pothole repair using cold mix asphalt surfacing from the following sources:

(a) Commercial SOUrces............cciviminincnsnesmsims s e seesenes Unit: ton (1)

(b) Mixed on site as specified...........cccuvcemeerecce e Unit: ton (t)

The unit of measurement for surfacing repair shall be the ton of cold mix asphalt applied for the
repair of surfacing, irrespective of the thickness or number of layers.

The tendered rates shall include full compensation for procuring, furnishing, and storing of all
materials, providing and transporting all plant, labour and equipment necessary for cutting back

the edges, excavation, removing excavated and loose material and disposal thereof, priming,

backfilling with the approved product, compaction and trimming as specified in this section.

The quantity shall be calculated by measuring the volume of material used, multiplied by the
density of the compacted material.

Repairing edge breaks using hot-mix continuously graded asphalt -

IS GERG: s vraimiciisiossisssss s RS TS S a b Naraga e e Unit: ton (t)

The unit of measurement for repairing edge breaks shall be the ton of asphait applied for the
repair of edge breaks, irrespective of the thickness or number of layers.

The tendered rates shall include full compensation for compacting the surface on which the
new edge is to be constructed, procuring, furnishing, and mixing all materials and compacting
and trimming the asphalt to the required lines and levels. It shall also include full
compensation for applying a tack coat of emuision to the surface to be treated.

The tendered rates shall include full compensation for all transport, handling, labour, material
and all incidentals necessary to complete all the work as specified.

The quantity shall be calculated by measuring the volume of material used, multiplied by the
density of the compacted material. No extra payment will be made in regard to this item for

producing small quantities of asphalt.

Mechanical brooming of road surfaces..............ccocoeecviinnniriereeenn.. Unit: square metre (m2)

The unit of measurement for the mechanical brooming of the road surface shall be the area
of road swept, measured in square metres.

The tendered rate shall include full compensation for the provision of all equipment, use and
maintenance thereof and all labour costs.

Cleaning of cracks with compressed air...............cccoooovveeveccivcccce, Unit: kilometre (km)

The unit of measurement for cleaning the cracks with compressed air shall be the kilometre
of road along which all cracks have been blown clean.

The tendered rate shall include full compensation for the provision of all equipment, labour,
supervision and incidentals for blowing clean the cracks over the full width of the road.

Applying bituminous binders and herbicides for sealing cracks

(2)  HErbICId.......cee sttt b s e Unit: litre (£)

(b) MSP/1 or SIMIlar PHME........covvevrireercric sttt e Unit: litre (£)
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(c)  Anionic stable-grade emulsion mixed with synthetic modifiers......................... Unit: litre (¢)
(d)  Hot bitumen TUBDET..........cco ittt Unit: fitre (£)
(e)  Other specified agents (type indicated)...........cccooevrrieericeicccice e Unit: fitre (f)

The unit of measurement shall be the litre of material applied as specified or instructed by the
engineer.

The tendered rate shall include full compensation for providing, mixing, heating (where
required) and applying all materials as specified, and for all equipment, labour, supervision
and incidentals for completing the work. No additional payment will be made for multiple
applications of material, and payment will not distinguish between the various types, widths or
lengths of cracks.

REPAIR OF SEGMENTED PAVING

Remove concrete paving blocks:

(a) Removal and discarding paving
blocks Unit: square metre (m2)

(b) _Stockpile and re-use paving blocks .......coooeviiiiiiiiii Unit: square metre (m2)

The unit of measurement shall be the square metre of paving blocks removed from the existing
pavement, including the bedding sand. The quantity shall be computed in accordance with the
authorised dimensions of the affected area.

The tendered rate shall include full compensation for demarcating the affected area and
excavating and disposing and/or stockpiling of the material, including haul over a free-haul
distance of 1,0 km.

Excavation for repair of segmented paving:

(a) Removal and Discard paving

blocks Unit: cubic metre (m®)
c
| 'b) Stockpile and re-uspaving
blocks Unit: cubic metre (m®)

The unit of measurement shall be the cubic metre of material excavated from the existing
pavement irrespective of the type of material and excluding the volume of the removed paving
blocks and bedding material. The quantity shall be computed in accordance with the
authorised dimensions of the excavation.The tendered rate shall include full compensation for
demarcating the excavation and excavating and disposing and/or stockpiling of the material,
including haul over a free-haul distance of 1,0 km.

Backfilling and reinstatement of pavement layers:

(a) Selected layers compacted to 93% of modified AASHTO
ENSIY...eieei i e Unit: cubic metre (m3)

(b) Cement stabilized subbase layers compacted to
95% of modified AASHTO density.......cc.coovvvieiiiciieine e Unit: cubic metre (m?)

(c) Cement stabilized base layers compacted to
97% of modified AASHTO density......cccoeeeeveeceiieeeeeeeeee e, Unit: cubic metre (m?)
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The unit of measurement for CA.05.02(a) shall be the cubic metre of gravel material placed
and compacted according to authorised dimensions on drawings or as specified by the
Engineer.

The unit of measurement for CA.05.02 (b) and (c) shall be the cubic metre of stabilized material
placed and compacted according to authorised dimensions.

The tendered rates shall include full compensation for procuring and furnishing, placing,
compaction and finishing of materials including stabilizing agent and irrespective of the
compaction method, labour, tools and equipment for executing the work to the satisfaction of
the Engineer.

Cast in situ concrete and formwork in edge beams, intermediate beams and kerbing:

(@) Class 20 CONCIEE . .cveiieeceecii et et Unit: cubic metre (m?)

(b) Class 30 CONCIEte ....c.ccovrrriirri e Unit: cubic metre (m?)

The unit of measurement shall be the cubic metre of concrete in place. Quantities shall be
calculated from the dimensions shown on the drawings or as authorised.

The tendered rates shall include full compensation for procuring and furnishing all the
materials, storing the materials, providing all plant, excavation, mixing, transporting, providing
and preparing all formwork, placing and compacting the concrete, forming the inserts,
construction joints and contraction joints, curing and protecting the concrete, repairing
defective surfaces and finishing the concrete surface as specified.

Breaking up and removing concrete edge beams

intermediate beams, etc. Unit: cubic metre (m?)

The unit of measurement shall be the cubic metre of concrete removed. Quantities shall be
calculated from the dimensions shown on the drawings or as authorised.

The tendered rates shall include full compensation for providing all plant, breaking up and
excavating the existing concrete, including free-haul of the excavated material up to and

including 2 km.

Steel reinforcement in edge beams, intermediate beams and kerbing:

(2) Mild STEEI DArS. ... et e Unit: ton (t)
(b) High-tensile Steel Dars........ccoovrieerivinr et Unit: ton (1)
(c) Welded steel Mesh.... ..o Unit: kilogram (kg)

The unit of measurement for steel bars shall be the ton of reinforcing, and kilogram of welded
steel in place in accordance with the drawings or as authorised. Ties, stools and other steel
used for positioning the reinforcing steel shall be measured as steel reinforcement.

The tendered rate shall include full compensation for supplying, delivering, cutting, bending,
welding, trial weld joints, placing and fixing the steel reinforcement including all tying wire,
spacers and waste.
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Concrete block paving:

{(a) class, type and thickness similar to existing pavement for areas
carrying vehicular traffic .......ccccoooe e Unit: square metre (m?)

(b) class, type and thickness similar to existing pavement for areas
carrying pedestrian traffic ...........ccooo e Unit: square metre (m?)

(c) re-use stockpiled paving blocks
(80 mm interlocking on 20 mm bedding sand).........c.ccoeciviinenn. Unit: square metre (m?)

The unit of measurement shall be the square metre of completed concrete block paving. The
quantity shall be calculated from the dimensions shown on the drawings or authorized by the
Engineer.

The tendered rate shall include full compensation for supplying, transporting, delivering and
placing of all materials, including spreading and levelling of bedding sand, spreading of jointing
sand and brooming into joints, compacting using a plate compactor as specified and removal
of excess sand from the pavement. The tendered rate shall also include full compensation for
all labour, transport, incidentals and equipment required to perform the work according to the
specifications.

Replacement of jointing sand.............c..cc.ccoconirrninriinnnssn . Unit: square metre (m?)

The unit of measurement for the replacement of jointing sand shall be square metre of
existing paving area treated.

The tendered rate shall include full compensation for supplying, delivering, placing, and
spreading of jointing sand, brooming into joints, compacting using a plate compactor as
specified and removal of excess sand from the pavement. The tendered rate shall also

include full compensation for all labour, transport, incidentals and equipment required to

perform the work according to the specifications.

REPAIR OF KERBING

Patching of Kerbs.............cccviivviiiniiinc e Unit: metre (m)

The unit of measurement shall be the metre of patched concrete kerbing where patched with
An approved product. The quantity shall be calculated from the product of the number of kerb
units patched and the length of each unit. Only units authorized by the Engineer will be paid

for.

The tendered rate shall include full compensation for furnishing all material and for all work
necessary to repair the kerbing as specified.

Reinstalling pre-cast kerbs...........c..cccooonviiiciiccce, Unit: metre (m)

The unit of measurement shall be the metre of precast kerbing complete as constructed,
measured along the face of the kerb.

The tendered rate shall include full compensation for preparing of bedding, furnishing and
installing all materials and reinstalling existing kerbing irrespective of the type of kerb, all
complete as specified.
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Replacing of kerbing

(a) Barrier kerbs similar to existing
undamaged barrier Kerbs ... Unit: metre (m)

(b) Semi-mountable kerbs similar to existing
undamaged semi mountable Kerbs...........ccccocevreiieeienieniinienicee e Unit: metre (m)

(c) Mountable kerbs similar to existing
undamaged mountable Kerbs ...........ccooviriiiiini e Unit: metre (m)

The unit of measurement shall be the metre of replaced precast concrete kerbing. The quantity
shall be calculated from the product of the number of kerb units replaced and the length of
each unit. Only units authorized by the Engineer will be paid for.

The tendered rate shall include full compensation for removing and carting away the damaged
kerb units over a free-haul distance of 1 km and furnishing all material and for all work
necessary to replace the kerbing as specified.

The replacing of kerbs by casting in situ concrete will be paid for under items CA.05.04 and
CA.05.05.

ERECTION AND REPAIR OF ROAD TRAFFIC SIGNS AND TRAFFIC-CONTROL
DEVICES

Erection or reinstatement of road signh boards

(@) Areanot exceeding 2 M2...........cccoovoovoeeeeeeeeeeee e seeses s Unit: square metre (m2)

The unit of measurement shall be the square metre of completed road sign erected as required
in the Project Specification, instructions or drawings issued by the Engineer.

The tendered rates shall include full compensation for attaching the road signboard to a road
sign support structure, or to an overhead road sign support structure or to an overbridged and
for all equipment, labour, supervision, nuts, bolts, transport, handling, etc., necessary for the
installation of the road sign board.

Road sign supports (overhead road sign structures excluded)

(@) Steel tubing of 76 mm diameter and 3 mm wall thickness ....................... Unit: metre (m)

The unit of measurement shall be the metre of steel tubing used. Bolts and other accessories
shall not be measured.

The tendered rates shall include full compensation for erecting the road sign supports,
including all bolts, screws, rivets, welding and accessories, together with the painting and
galvanizing required and the provision and treatment of breakaway holes in timber supports.
The tendered rates shall also include full compensation for tying Up, clearing, trimming,
disposing of material at approved dumping sites provided by the Contractor, and finishing the
area around each signi footing.

Overhead road sign supporting structures shall not be measured and paid for under this item,
but shall be considered as specialised structural work.
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Excavation and backfilling for road sign supports ...............c..cco....... Unit: cubic metre (m3)

The unit of measurement shall be the cubic metre of excavation measured in place according
to the neat dimensions of the footings or excavations as shown on the drawings or as directed
by the Engineer. In the case of timber posts-not in concrete, the plan area of the excavated

hole shall be taken as 0,15 m2, irrespective of the actual size of the excavated. hole.

The tendered rate shall include full compensation for excavating, backfilling and compacting
the backfill material, for the disposal of all surplus excavated material, and for providing the
backfill material.

Extra over item CA.07.03 for cement-treated soil backfill ................. Unit: cubic metre (m3)

The unit of measurement shall be the cubic metre.
The tendered rate shall include full compensation for the additional cost of providing and
mixing in cement.

Extra over item CA.07.03 for rock excavation ..............c.ccoccevnnennenn, Unit: cubic metre (m3)

The unit of measurement shall be the cubic metre.

The tendered rate shall include full compensation for the additional cost of excavating in rock.

Gravel drainage layer below road sign footings..............ccccceeeeeeeee.. Unit: cubic metre (m3)

The unit of measurement is the cubic metre of compacted gravel placed below road sign
footings in accordance with the details on the drawings. The quantity will be calculated from
the authorised dimensions, and gravel placed outside the authorised dimensions will not be
measured for payment.

The tendered rate shall include full compensation for procuring, furnishing and placing the
gravel.

Hazard plates (600 x 150 MM).........c.coociiiiiiiinie et Unit: number

The unit of measurement is the number of each size of hazard plate erected complete in
accordance with the details on the drawings.

The tendered rate shall include full compensation for excavating, disposing of excavated
material (including all haul), erecting and for placing and compacting the soilcrete backfilling.
Repair of road sign faces..........c..ccccccvvvivieicn i Unit: square metre (m?)

The unit of measurement shall be the square metre of sign face repaired on the instruction of
the Engineer. Only the portion of the sign face actually repaired shall be measured for
payment.

The tendered rate shall include full compensation for procuring and furnishing all the
necessary material, labour and equipment and for repairing as specified.

Movable New Jersey type barriers ...........ccccooovieicii e Unit: metre (m)
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The unit of measurement shall be the metre of movable New Jersey type barriers provided
and shall include the cost of erection.

The tendered rates shall include full compensation for the supply and initial erection complete
with all materials as may be required, for cleaning and maintenance. Units which become
unserviceable or are damaged by vehicles shall be replaced upon the instruction of the
Engineer.

Supply and install Sign boards ............ccccecviiiiici e, Unit: metre {(m)

The unit of measurement is the number of each sign erected or installed complete in
accordance with the details on the drawings.

The tendered rates shall include full compensation for erecting the signs, including all bolts,
screws, rivets, welding and accessories, together with the painting and galvanizing required
and the provision and treatment of breakaway holes in timber supports.

ROAD MARKINGS
Retro-reflective road-marking paint

(a) Longitudinal lines:

(i) 100 mm wide broken or unbroken lines, white,

YEIIOW OF T&A ...t e e Unit: metre (m)
(i) 150 mm wide broken or unbroken lin€s, .........ccceeevieiiiiiiiiiiieee e white,
YEIIOW OF TA ...ttt Unit: metre (m)

(iii) Broken or unbroken lines, white or yellow,

Other Widths ..o Unit: metre (m)

(b) Transverse lines and other markings:
(i) Broken or unbroken lines, white or yellow..................... Unit: square metre (mz)
(i) Lettering and symbols, white or yellow, Unit: square metre (m2)

repainting existing markings .........cccccccvevviininiin e,
(iii} Traffic island markings, white or yellow Unit: square metre (mz)
repainting existing markings .........ccccceeeeecieneeeccee e,

The unit of measurement for subitem CA.08.01 (a) shall be the metre length of actual painted
line at the specified width and in accordance with the instruction by the Engineer.

The unit of measurement for subitem CA.08.01 (b) shall be the square metre of the actual
surface area of the lettering, symbols, traffic island markings or lines completed in terms of an
official order, measured to the nearest tenth of a square metre.

The tendered rate shall include full compensation for procuring and providing all the necessary
labour, constructional plant, tools, equipment and materials, including the retro-reflective
beads. The tendered rate shall also include full compensation for surface preparation, for
painting the road markings and applying the retro-reflective beads, for protection and
temporary traffic control facilities and its maintenance, and for all incidentals necessary to
complete the road markings in accordance with the provisions of the contract, including the
setting-out of lettering, symbols and traffic island markings, but excluding setting out and
premarking the lines.
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Setting out and premarking of lines (excluding traffic island markings, lettering

ANA SYMDBOIS) ..o Unit: kilometre (km)

The unit of measurement for setting out and premarking lines shall be a kilometre of line set
out and premarked. If two or more parallel lines lie in a strip with a maximum width of 1,0 m
the setting out and premarking of the lines will be measured once only as if it is a single line.

The tendered rate shall include full compensation for setting out and premarking the lines in
accordance with an official order, including all materials, and measured to the nearest tenth of
a kilometre.

Removal of road markings:

(a) Removal of markings by means of grit-blasting ............. e Unit: square metre (m2)
(b) Removal of markings by other mechanical methods

(The tenderer shall state the method he intends to use) ...... Unit: square metre (m2)
(c) Removal of markings by chemical methods

(The tenderer shall state the method he intends to use) ...... Unit: square metre (m2)

The unit of measurement for the removal of road markings shall be a square metre and the
quantity paid for is the actual surface area of the markings removed in terms of an official
order, measured to the nearest tenth of a square metre.

The tendered rate shall include full compensation for removing the markings, including all
material.

CHEMICAL CONTROL OF VEGETATION AND ERADICATION OF UNDESIRABLE
VEGETATION

Chemical control of vegetation

(The tenderer shall state the method he intends to use): .............. Unit: square metre (mz)

Eradication of undesirable vegetation
(The tenderer shall state the method he intends to use): .............. Unit: square metre (mz)

The unit of measurement for item CA.09.01 and CA.09.02 above shall be the square metre of
the area treated as described in these specifications.

The tendered rate shall include full compensation for the supply of chemicals, plant, equipment
and labour for the spraying of the chemical liquids in accordance with the manufacturer's
specifications.

The tendered rates shall be fully inclusive of any costs arising from restricted working
conditions due to the nature of the site or traffic_ flow.

Payment will be made as follows:
(a) 60% will be payable after application

(b) The remaining 40% will be payable once 90% of the vegetation has been controlled to
the satisfaction of the Engineer.



