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13.1

- SECTION TS 13. GABIONS AND MATTRESSES

) GENERAL - . _
- This section of the Technical Specrtrcatron covers the requrrements for Gabions

and Gabion Matlresses (also known as reno matiresses).

_ Gablons shall be flexible galvanised wire boxes of the size stated in the Drawings,

" fabricated of wire mesh of the type and size, and selvedged as specified as
" specified below. Each gabion shall be divided by diaphragms into celis whose
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length shall not be greater than the width of the gabion plus 100 mm eXCept in the
case of reno mattresses where the diaphragms shall have a maximum spacmg of
600mm. :

| MATEFtlAL REQUIREMENT "

Gab:on ere Mesh Baskets
Wire

- Wire used in the fabrlcatlon of gabrons and in the wrrlng operallons durtng

b ~gonstruction shall conform to AASHTO M 279 (ASTM A 116) having a tensile

strength of not less than 350 MPa (3500kg/cm2) The mlnlmum welght ol zrno

' coating shall be 250 glm

' The adhesron of the zinc coatlng to the wire shall be such that when the wire is

wrapped sixX turns around a mandrel of four times the diameter of the wire, it shall

- not crack to such an extent: that any zinc can be removed by rubblng wrth the
- bare lingers - : __

Where shown in the Drawmgs or shown in the Bill ol Quantrtles, wire, gatvamsed o

...+ as specified above, shall be coated W|th PVC in accordance with the
L ,manufacturers recommendattons - : s

 Manufacture

The mesh shall be hexagonal woven mesh wherem the jomts are formed by
twisting each pair of wires through three half turns. The diameter of the wire shall

- be as shown on the drawings but not less than 3 mm for body wire, 3.8 mm for -

7 penmeter wrre and 2.4 mm for tylng and oonneotlng Wtre

“The und|sturbed size of the mesh shatl be as shown on the drawmgs but shalt not

-, be greater than 80 mm by 100 mm. The trghtness of the twisted joints shall be
. such that a force of not less than 1.75 kN pulltng on‘oné wire is required to '
s separate it from the other wire when each wire is prevented from tumtng and the -

L wires and the applled force are ln the same plane o : :

'The wire mesh shall have elastec properttes suﬁrolent to permrt elongatlon of the

) ; *  mesh equivalent to a minimum of 10% of the length of the section of mesh under
test without reducmg the ‘gauge or. tensile strength of individual wire strands to -
T _vatues Iess than those for a smrlar W|re one gauge smaller ln drameter i B

" All edges of the gablons, diaphragms and end- panels except as stated below

-~ shall be selvedged with a wire of which the diameter is 25% greater than that of =

** the wire used to form the mesh. Where the'selVedge is not woven intégrally with
- the mesh but has to be fastened to ihe cut énds of the mesh, it shall be aftached
-2+ by binding the ‘cut ends of the mesh, so. that a.force of not less that 8.5 kN

P applied in the same plane as the mesh,: “at a point on the selvedge of a mesh_- .

o e sample of length one (1) metre ts requlred to separate it from the mesh




The diaphragms and end-panels shall be selvedged on the top and verlical sides
only. The end panels shall be attached by twisting the cut ends of the mesh at the
bottom of the panel about the selvedge on the base of the gablons. Similarly, the
_ draphragms shall be attached by twisting the cut ends of the mesh to the twisted
- Joins of the mesh of the gabions. In each case the force required to separate the
panels from the base shall not be less than that requrred to break the mesh over
the same length. _

: Suﬂrcrent binding and conneclrng wire ehall be supplred wrth the gabrons to
_ perform all the wiring operations to be carried out in the construction of the

. gabion work as stated below. The drameter of the binding wire shall not be less
) than220mm B : ,

~ Atolerance on the diameters of all wire of + or — 2.5 % shall be permitted. The
length of the gabions is subject to a tolerance of + or — 3 % and the width of

gabions to a tolerance of + or ~ 25 mm. All other gabion drmensrons are subject
to a tolerance of +or—3% of the sizes shown on the Drawings. . :

"13,2';2 Stone Frll - .
IR ~ Stone fill materrat shall consrst ol hard durable stone ol mrnrmum drrnensron 100
TSomm and maxamum drmensron of 250 mm. - e

| 13L2,3 Palm Frbre - o e = - .
L - Material shall be patm trbre compnsrng a dense matnx of rnterwoven frbrous
: materral and shall approved for use by the Engineer prior to placement. -

13-2.4 Geotextrle Frlter Cloth S D SR €§
S Geotextrlefrltercloth shall beapolyester staplelrbre needle pUnchedle[twrtha '

- minimum mass of 250 gm/m? and shall comply with AASTHO M 288 ‘Geotextrles
' used for Subsun‘ace Dramage Purposes : AR .

3.3 consraucrron PR
Gabrons and Gabron Mauresses :

- Prior to constructrng gabrons the bed on whrch they are to be placed shall be cul
to the lines and protrles as shown on the Drawrngs i DT Lo s

‘ Where shown on the Drawrngs palm fibre filter materral shall be placed on the ey
-, " prepared bed, Palm fibre shall be spread uniformly such that there aré no gaps -
~and shall have a minimum uncompressed thickness of fifty (50) mm. Al palm -

_ fibre sealing shal[ be Approved by the Engrneer before belng covared w:th other o
-~ materials. : : : N 8

B Where shown on the Drawrngs geotextrle cloth shall be placed on the prepared , e
* * bed. Geotextile cloth shall be lapped by a minimum or 300 mm where joints are - . - €
- necessary and shall extend 300 mm beyond the outsrde the Irnes of gabrons o -~
constructed on top of the geotextrle ctoth ; I T

The placement of the gabron boxes shall be carrred out rn an orderly manner so
: __thataface of mcomplete work is maintained. ; L

“U AL least wo rows of empty boxes shall be wrred together at the face of S
R uncompleted work prior to filling the box closest to the completed work. Prior to
- filling any box, one end or side of the box shall bé securéd to completed works or
to stakes driven rnto the ground at the corners or in any other approved manner

o Ts132



and tho opposite éhd, sido or corner shall be stretched with crow bars and
secured to and boltom in a suitable manner.

- Stone fill material shall be plaéedcarefully in order to ensure that it is tightly

134 ‘
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‘Soll filling, as describe in Glause 2.5.10 shall be place
_ cylindrical gabions and watered in such that soil fills the voids between adjacent
- eylindrical gabions and the . voids between the stone fill. The process shall be

packed with a minimum of voids. The boxes shall be filled to between 25 mm and
50 mm above their tops. The top layer of material shall consist of selected small
stone not less than 100 mm minimum dimension. - ' . '

Where shown on the Drawings soil filling, as desctibe in Clause 2.-5.10 shall be
place on top of the completed gabion maliresses and watered in such that soil -

' fills the voids between the stone fill. The process shall be repeated until no fuither

soil penetrates the voids and a uniform layer of soil remains on the surface of the
gabions. e e IR .

 Gabion Oylinders

Prior to con’étr’ucting cylindribél gabibné the b’ed and 'bafter'slope_s on which they
. are to be placed shall be cut to the lines and profiles as shown on the Drawings.

Wire mesh shall bé laid out in place ensuring that the log piles, proviously driven

_ penetrate the wire mesh to ensure anchorage. .7

* Stone filling shall be placed and the gabions assembled and 66mpleted in

accordance with the manufacture’s recommendations. ,

on top of the completed

' repeated until no further soil penetrates the voids and a uniform fayer of soil .

remains on the surface of the cylindrical gablons. . . .

JEASUREMENT AND PAYMENT * © .~ *

Measurement shall be made of the ybiu;ﬁé of gabion matiresses in place and
-+ accepted by the Engineer. -~ o VIR \

" Paymont shall be miade at tho rates entered it the priced Bill of Quantities which

"~ specifications and instructions by the Engineer. - °
" For pay item D.4.9 the rate shall also include the
- soil filling as shown in the Drawings and described in the Specification. -

" shall be full compensation for the cost of materials labour, tools, equipment and .

incidental items necessary to complete the Works in accordance with the

cost of 'prc;v'idi:ng and placing

sabion Cylin

o Meégurém'ént-?s"hailtlli-béf"_niédé of the volume '_'o:f ‘gabion cylinders in place and
© . accepted by the Engineer. BRI S - S

Paynient sha_ll,b'é njadera't the rates entered it 'the-'b'r.iced Bill of Quantities which

" shall be full compensation for the cost of materials labour, tools, equipment and
~* incidental items ‘necessary to complete the Works in accordance with the
- Specifit;j_atipns and instructions by the Engineer. . =~ -~ o '

" Payment for soil filling around the gabion oylinders shall be made in accordance

with clause 2.7.3.2. .



* The following pay items shall be measured and paid for under this clause:

Pay [tem : Description . "~ Unitof .
U No. : P : | Measurement

D241 . Gab:on Cylinder Dla 500 mm (Galvamsed m*
: | and coated with PVC) : o
D.2.13 . | Gabion Mattress =500 mm (Galvamsed) m*
D.4.9 " | Gabion Mattress (Ga!vanised) t—300 mm m®

-+ 1 with Soil Covering * !

= D.95 | Placing Filter Cloth (Gememle sheet) “m

- D9.6 ° | Gablon Mattress =500 mm (Gatvantsed) m?
D.9.7 Placing Palm Filter under Gabion Maliress m? -
E.2.15 Gablon Mattress t= 500 mm (Galvamsed) m®
.+ |onRiverbed o

- E.2.16 | Placing Palm Flbre Fi[ter under Gab[on . - m?
| Maltress ‘ L

« E.2.47 7 | Gablon cylinder Dia. 500 mm (Ga[vamsed . e

.. | and Coated with PVC) on Side Slope -

. E3.12 Gablon Mattress t—500 mm (Gaivanlsed) ‘ m®
“. - l{onRiverhed . _ L
E.3.13 = | Placing Palm Flbre Fllter under Gablon - -m?

A [ Matteess AN RN
E.3.14 | Gabilon cylinder Dia. 500 mm (Galvanlsed 1o md
~ " | and coated with PVC) on Side Slope + " | s

- F.3.11 | Gabion cylinder Dia. 500 mm (Galvamsed Coemd

- . " | and coated with PVC) * : y

- G.2.17 | Gabion Mattress t= 500 mm (Galvanlsed) om®
F.3.13 Gabion Malttress 1=500 mm (Galvanised) . - “md

G218 Gabion Cylinder Dia 500 mm (Galvamsed___ =y

" and coated with PVC) L i S

' H.3.9 | Gabion Gylinder Dia 500 mm (Galvanised me

-t and PVC coated) . : D

- H.4.7 | Gabion Cylinder Dia 500 mm (Galvamsed m®

~ - .. | and coated with PVC) * L ' o

.. H.5.8 - | Gabion Cylinder Dia 500 mm (Galvanlsed_. m®
. -~ | and PVC coated) :

 H5.11" | Gabion Mattress t= 500 mm (Galvamsed) - md

fooo i L on Riverbed T I
H.6.11 | Gabion Matiress tH500 mm (Galvanised) R

3} . | on Riverbed o R R
L.2.10 - Gab!on Mattress t= 500 mm (GaIVamsed) o mt

AT
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SECTION TS 14.WEEP HOLES

Scope .

" This section of the Technical Specification covers the general and specific
- requirements of Weep Holes, It shall apply wherever Weep Holes are used in the

Wotks, such as in revetments, wall, wet stone masonty or other applications, as
shown on the Drawings or specified in this and olher Technical Specification
clauses, o n

Material

Materiat for weep holes shall be 50 mm nominal diameter, black, Unplasticised

~ Poly-Vinyl-Chloride (uPVC) conforming to the requirements of JIS K 6741. Pipe

for weep holes shall be approved in wriling by the Engineer before any purchase

Palm fibre shall be fresh palm iibré to the Engineer's approval,

' Filter Cloth -~

Filter cloth shall be a pélyééter, staple fibre, needle punched felt with a i‘ninimdm _

_mass of 250 gm/m? and shall comply with AASTHO M 288 ‘Geotextiles used for
Subsurface Drainage Purposes’. . '

Construction =

Pipes for 'weep: holes éhaﬂ be cut' to thé kequired 'Iengths as shown on the -

: Drawings and the inner end shall be surrounded by a ball of palm fibre not less

than 150 mm diameter wrapped in fiiter cloth. The filter cloth shall be tied firmly to

the pipe with nylon twine so as to ensure that all water which will enter the pipes .

o must pass trough the filter cloth and palm fibre filters. .

Assembled units shall be placed in the work at the levels, positions and slopes

" shown on the Drawings taking care to ensure that filter constructed as described
" above femains intact and that the exposed ends on the face of the work are flush

with the face of the structure through which the weep hole passes. Gravel backfil

" shall be carefully hand placed around inner ends of the filters ensuring that that

7 Measurement will be made of the number of weep holes of the various lengths

) the filter remains intact. - E

Measurement and Payment

- completed in accordance with the Drawings, the_Specification_ahd to the approval

of the Engineer. = .~ . T :

; Pay'me'ni will be ‘mad_e al the rate 'e'n_tér-ed. in the Bill of Quantities and shall

~ include -the entire cost of completing the work Including materials, labour, i
- equipment, transportation and any Otherassociated costs. .~ 7 _

" The following p'a'y_ items shail be measured and 'pa'\id for under this clause:

Payltem | - B PO L Unitof .
si:lc). ~o| o Deseription - . - | Measurement
D210 | Weep Hole, Dia 50 mm including Filter Cloth oo No.
'D.6.8 . | Weep Hole, Dia. 50 mm including Filter Cloth = No. -
T D.6.9 - | Weep Hole, Dia. 50 mm including Filter Cloth - | - No.
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Cjaez o SRR |
PRI Gravel for. use m gravet pavements shall consrst of hard durable stone whrch will
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SECTlON TS 15.ROADS AND PAVEMENTS

"GENERAL

This section covers the construction of gravel pavements and penetratlon_
macadam pavements and the preparation required prior to th_err con_structlon :

PREPARATION OF SUBGRADE

General -
This clause specifies the requrrements of the preparatton of the surface on which

gravel pavements or penetratlon maoadam pavements are tobe constructed

Testrng and Preparatron : : : T
- Where sub-base is to be placed on a subgrade of natural materral (i.e. not on

- embankment), the Conltractor shall check and visually inspect the subgrade for

'I':'f;_g"__'soft spots which shall be removed and replaced with suitable approved, B
compacted granular material. The Contractor shall check the in-situ density of the

‘subgrade to ensure that it comptres with thé acceptance cntena shown betow

' _The acceptance cntena tor the subgrade shall be o

s Novisible soft areas and , : :
...« No dtscernrble movementdunng rollrng wrlhaGtoBton rolter and _ -
- » Compaction 90% of the maxrmum dry densrty determlned accordrng to

AASHTO T 99.

| No measurement or'addrtronal paymenl shall be made for the testmg and

153

15.3.1

- preparation of subgrade described herein and the cost of complying with this

clause shall be deemed to be included in the rate for gravet pavement or
penetratron macadam pavement as apphcabte A :

GRAVEL PAVEMENT

General :
This clause specrtres the requrrements_ for the constructlon of gravel pavements_ .

to be constructed under the contract

Materrals R

.- not break down or deteriorate in service and shall be clean and free from clay or
.. other deleterious materials. Unless otherwise specified or directed, gravet shall

be crushed stone with grading, by weight, determined in accordance with .

| "AASHTO test methods conformlng to the grading shown in the followrng tab[e

- Sieve Size . . . Percentage Passtng
.. 2inch R I 100 - :
ihinch . | 95100
“alinch | 60400 .
T Al2inch | o
Co s 8 inch .~ | . . 1885
il Nod [ ess
- Nos |- o5
Nesoo 1T os

. TS 157-‘1 -- S



15.3.3

.-~ the natural subgrade inspected and tmproved such that atl of the acceptance

The Contractor shall submit to the Engrneer for approval samples and grading
analysos of proposed materials to be used in the constructton of gravet

pavements

Construction o
Ere_mmamﬂequremems

Prior to placing sub-bhase for any sectlon of road the fottownng actrvntres must have
been completed and approved by the Engineer:

. - criterla detailed in clause TS 15 2.2 are met,

the Upper 300 mm depth of embankment subgrade compacted in accordance
'wrth the requuements of clause TS 2.56.3 R T

_Sub base matertal shall be spread by a method ApprOVed by the Engrneer It
“shall be placed and spread in uniform tayers care betng taken not to drsturb the -

RS subgrade, kerbing or ad;acent structures

QQ!BQ&QUQD

Immediately toltowmg spreadlng the gravet shatt be compacted by 4 to 6 passes '

"~ of a 6 to 8 ton tandem roller, or other equipment Approved by the Engineer.

. Acceptance criteria shall be no visible movement of the compacted sub-base
" under the heavier wheel of the roller. Any areas showing movément shall be -

" excavaled and replaced with surtable matenal compacted in accordance wrth the
requrrements ot that tayer _ RN

154

15.4.1

"f"PENETRATlON'MAcADAM' BASE PAVEMENT =

General _ EPEE -
This clause refers to the penetrat[on macadam pavement to be constructed under

~ the contract.

154.2

Materrats E

The Contractor shall test all paving materrats before therr use in the construotlon ‘
" The Contractor shall furnish samples as well as the manufacturer's specrtlcattons :
.. for such tesis. No material shall be delivered to the site ‘or used in the ' -
" conslruction before its adequacy has been ascertained and approved by the .
Engineer, During construction the Contractor shall fumish, as required by the -

" Engineer, “sample materials 'for further tests,” and materials found to be

' unsatrsfactory shaII be hauted away trom the srte by and at the ekpense of the

o Conlractor.

| Prime coat matertat shall be medlum cunng asphatt MC 70 conformlng to the
requirement of AASHTO M 82, ASTM D 2027 or JRA shall be used. MC-70 shall -
~ be héated in an open boiler at a temperature of 50 to 70°C and shall be placed at

' - therate of 0.810 1.6 litres per square reter as dtrected by the Englneer -

- Heating temperaturs shall be between 135"0 and 1 95"0 or as determrned by the _ o

’ Asphalt cement shalt be of 85 to 100 or 80 to 100 penetratron grade and shall b

conform to the requirements of AASHTO M 20 and ASTM D 946 or JiS K 2207.

Englneer



The aggregate shall be or_ushe_d gravel or rock classified into coarse aggregate,
filler and chip, each having the following gradings:

Coarse Aggregate (either A or B)

Sieve Size and Percentage Passing by Welght

Classification : :
60mm  50mm A0mm - 25mm 20mm - i3mm . Smm
(2_-‘/2H) . (2“) (1 _‘/2") (1 ll) . (%ﬂ) - . (%ll) (N0.4)
A 100 7090 50-70. 25-45 15-35 0-15 . 05
B 100 658 3555 1535 015 05

tntermediate'Aggregate for Filter_‘-'. :

cl aesi_ticati:on AN Sle\r_e_Srze and Percentage Passing by Weight . -
: ' 20mm 13mm  9.5mm “5mm  2.5mm - 1.2mm

- (37) (2") (e ") (No 4’} * (No.8)  (No.16)

C. . 100 g0 _,_.45 75 7528 01010 08

| .F_in:e'Aggreg_ate for chip . . o

B Sieve S-iz'e' and-Pereentage__Paes_ing by Weight -

" Classification

| 20:: " smm  25mm . 1.2mm 03mm
ey (Nod) (o8 (MNo1e) | (NosO)
A D '100 100 1040 0 10 o 010

E The aggregate shat[ be hard dry, _ctean and free trom orgamc rmpuntres or other

o _',:objectlonable matter

R The proportlon of exoessrvely ﬂat or- elongated gralns shatt not be more than 10

‘percent, where an excessively flat grains is defined as one with thickness smaller

£ than”halfthe: average ‘thickness of grains of similar size and- an excessively
v r-%'e!ongated gram is detlned as one wrth its Iength !arger than two limes |ts breadth

. . When subjected to the Los Angeles abrasron test the rate ot abrasron shall hot
. be greater than 40 percent SR t

: - The strrppmg resmtance of the aggregate when mlxed wrth asphatt cement shall

i+ not bé smaller than 85 percent

Un!ess othemnse approved the quantlty of materrals requared for penetratton
' "macadam ot 100 mm thrck after compactlon shatl be as fottows

-, TS 15 3



Coarse Aggregate .~ = 0.100m%m? ...

Asphalt Cement 46 Vme
CFiller o030 mume
Asphalt Ceme_nt . 260Um?
Ch‘ip_?. B “0.020m3‘lm.2 S
' Asphalt Gement - 2,00 U2
Chip e 0010m3!m2 o
| Total Aggregates ‘016 malmz'

15.4.3

TotaIAsphattCement | 920 I/m?Z

Constructlon

Construction work shall be performed by dtwdmg the deplh of base course lnto '

two layers each 100 mm thick and proceedlng in the followmg order: -

= Clean and repalrlhe prepared subgrade e

~weather when the ambient temperalure is 15°C or higher and wind velocity is -
below 16 kilometres per hour. Woik shall not be pertormed on a wet surface or

t o6 8 5 8 ¢ &8 & @

_ Place prime coat of MC- 70 - S
Spread and ‘compact coarse aggreg'lte _l
“Perform first spraying of asphalt cement
Spread and compact filler; -
Perform second spraying of asphalt cemenl
Spread and compact first layer of chip; -
Perform third spraying of asphalt cement;
Spread and compact second layer of chip; S
“Repeat process {jii) to {ix) for second tayer ot base course,
Perform additional compactron : ' -

Construclion of penetratlon macadam base course shalt be performed in frne

- with wel aggregate nor ona day thh the probablhty of ra:n

" The btlumen for each tayer shall be applted in the quanttties specmed in clause :
" - TS 14-2 Bitumen shall be heated to the required temperaturé and applied evenly .
.- by means of a distributor shall be ad]usted to factory specifications, usually about -
- 30 cm. The machine shall be checked for speed and accuracy of control devices -

Before apptymg the pnme coat the subgrade shall ‘be prepared in accordance "

with clause TS 15-2 and then thoroughly cleaned wrth brooms to remove dust
and Ioose materral : R o

. prior to its use. At.each end of the section upon which bitumen is to be applied, a
- sheet of heavy paper shall be placed to avold uneven application of bitumen at

the ends. Aﬂer spraying is completed for the sectton, the paper shall be removed _ |

{7

" bitumen will remain in the tank shall bo waster in places designated by the LT

Engineer and covered with earth. If the- sprayrng machine bécomes clogged

~ during the spraying operation, the application of bitumen shall be continued by ) ' _.
- means of hand tools, I the bitumen applied for any tayer s insufficient in quantity, -~

B it may be supplemented in the appllcatton for the nekt layer, HoWever. the



] applicaiion shall not be reduced for any layer on account of over-application for

the preceding layer. During the spraying operation, the Contractor shall use

- approved methods to prevent staining the structures or vegetation nearby. Any
 staining that does occur shall be immediately removed by and at the expense of

the Contractor. L

. The aggregate for each layer shali be place evenly in the specified quantitics to
- the lines and grades shown on the Drawings. The transportation and windrowing
_of material shall be such that the time lapse between bitumen application and

“aggregate placement shall be as specified in paragraph g. of this Subclause. The
- spread aggregate shall be graded by grader or broom and projecting rock
- fragments or excessively flat or elongated material shall be removed by hand. .

The removal by hand of unsuitable particles shall continue during compaction till

“all the aggregate has even grading on the compacted surface.

Compaciion after aggregate spreading shall be performed first by one pass of a

* yubber tyred roller and then, after brooming, by a steel wheeled roller weighing

10 metric tons, repeating the process until the layer is sufficiently hard and
compact as determined by the Engineer. Compaction shall begin from the edges

_ of the layer. The roller shall travel in directions paralle! to the road centre line in
. _such a way that each roller track shall overlap with the immediately preceding
_and adjacent track by half the width of the track. Where roller compaction is -

impracticable, compaction shall be performed by mechanical tamper. The height -
of the compacted surface shall not deviate from the designed lines and grades by

"“more than 10 mm. Any portion failing to meet this requirement shall be scarified -

and re-compacted by and at the expense of the Contractor. The travelling speed

* of the roller tumms or sudden application of the brake shall not be made by the

- - roller while performing compaction.

The brooming of the prime coat b_ef@_re sp‘r'era'd_ing the coarse aggregate shall be
" performed 24 to 48 hours after the application of the prime coat and only after the

- prime cost has sufficiently dried. A limited amount of sand, as determined by the

* Engineer, may be sprinkled on the prime coat to make further work possible if it

necessary to perform further work without waiting for the prime coat to dry
sufficiently. Excess sand shall be removed by brooming prior to spreading of the
coarse aggregate. - SRR o

'The filler shall be placed within 15 minutes afler completion of the first sprayin'g of -

asphait cement. Similarly, placing of the first-layer chip and the second-layer chip

“shall follow within 15 minutes alter the second and the third applications of -

~asphalt cement, respeclively.

o _Within 10 days after placing and éompacti'ng the second-iayér of thé base course,
- additional compaction shall be performed with a 10 tonne roller.

- After completion of placing and compacting the second-fayer of the base course -
- the road shall be closed lo traffic for at least 48 hours. - ' e '

o The size requirements of mechanical equipment for constructing ﬁeneiraiion

15,5

macadam pavements may be reduced, subject to the approval of the Engineer in .

the case of construction in confined spaces. - . . :

. MEASUREMENT AND PAYMENT

Gravel Pavement -~ o
Measurement shall be made of the area of gfayei pavement in place and

accepted by the Engineer. ~



. Payment shall be made al the rate entered it the priced Bill of Quantities which
- shall be full cornpensation for the cost of materials labour, tools, equipment and
©+incldental items necessary to complete the Works in accordance with the

- Specifications and instructions by the Engineer lncludmg. but not I|mtted to,

subgrade preparat!on as specmed in clause .........

* :The following pay items shall be measured and paid for under this clause:

155.2

Pay ltem ~~  Descriptlon - | Unitof
o No. o4 | Measurement
B.4.4 | Gravel Pavement, 200 mmthick = - - | - m®
H73 | Gravel Pavement, 200 mmthick |~ m?

‘Penetratlon Macadam Pavement : -
_Measurement shall be made of the area of penelratlon macadam pavemenl in

: place and accepted by the Englneer

- Payment shall be made at the rate entered it the prlced Bill of Quantmes wh[ch -
.. shall be full compensation for the cost of materials labour, tools, equipment and
" incidental ilems necessary to complete the Works in accordance with the -
Speclhcanons ‘and instructions by the Englneer and shall include the cost of

* subgrade preparation, application of prime coal, teshng, furnishing and

__transpodmg matenal placmg, broommg, grad(ng, compac!mg and traﬁlc control

. ':; The fo!lowmg pay item shail be measured and paid for under 1his clause

Pay Item S Descnption Sl Unitof
No. | Joo o Eeo | Measurement

S H74 Penetratlon Macadam Pavement 200 mm | oom

- H.83 . Penetraﬁon Macadam Pavement 200 mm. | .m?
SR lhick : S : e

TSH5-6 ¢
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~ SECTION TS 16. LANDSCAPING -

- 16,1 GENERAL

. This section covers Iandscaping works in the nversrde amenrty area of the West
' Floodway : : Co _ S

16.2 soope 0|= wonK L
.. The work to be competed includes lhe followmg
. Planting of trees o o
~ Identification of trees to be relocated
. 'Removal and replantlng of se!ected trees
Maintenance of new lrees and relocated trees

163  TREE PLANTING'

16.3.1 Plant Requrrements

Trees to bé supplied, planted and malntalned shall be as specmed in lhe
following table: : :

‘Species | - Height ;Minimum T Dlameterof ldeal T

including root | "Lengthof |~ Trunk - Spacing
ball - | Roots "' | ‘measured | ., .
Cmm) | mm) | 1000mm ,'“‘('f‘:‘)’a'
: C above ground
s | ever mm
Angsana | - 2200_ T 720 60
Glodogan | 4700 [ 180 | 95
Flamboyant .. 2200 | 200 | . 80

o Branches and Ieaves shall be in good healthy condlllon

The rool ball compnsmg main roots hair roots and surroundmg sorl shall be
j - :wrapped in a plasuo or bamboo basket - :

16 3.2 Method of Plantmg

16 3 2 1 Ground Preparatloh

“When Iocatlons for lrees 10 be planted has been frxed and approved by lhe'
- Englneer ground preparatlon shall be carried out as fotlows : _

"« An area 800 mm by 800 mm by 600 mm deep sha!l be dug and the son
loosened and removed. St . _ _
All rocks and debris shall be removed S S
The loosened red soil shall be mixed with nalural fertrliser in the ratro of 1 1.
‘The excavation shall be half frlled wﬂh lhe sorl fertmser mix. ' _
Mix enough red soil with peat moss in the rallo of 2 pads soﬂ to 1 part peat
" moss to form a 100 mm thick layer,

'0“‘- ‘. &

.+ The soi- -peat moss mix shall be placed in the hole lo form lhe 100 mm thick

S layers.

CTS46-1.



~ o Backfill the hole with the remaining red soil and tamp down.

+ The prepared ground shall be left for a minimum of 10 days before tree
planing.

-16.3.2.2 Planting

Planting shall be done as descrrbed below o
A hole of sufficient size for the root ball shall be dug in the prepared ground.

The wrapplng on the root ball shall be removed and the tree planled with

backfilling made with the soil-peat moss mix. The soil level shall be the same as

-the surrounding finished ground surface. - o .
‘Build a 100 mm htgh mound around the tree to lorm a watenng saucer,

Stake the tree with 360 rm dra bamboo stakes and fasten the tree to stakes with

- plastrc rope a ta helghl ol tow thrrds of lhe trunk herght

16 3.2.3 Post Planttng Care

164

1641

Refe”o the clause SpeC|fy|ng requirements for malntenance R

RELOCATION OF THEES o

Trees to be Relocated

s The followrng trees shall be selected by the conlractor and a proposal for their

relocation made to the Englneer for his approval
. Species - S |
-'_Trembesl llamboyant dadap and plnes |

= : _@_ Begut[ements

' Nol taller than 3 metres and not shorter than 1 5 metres have trunk dtamelers |

L not greater than 200 mm and are in healthy condltton

1642

Ground Preparahon . S : :
* Following selection and approval of the S|le for trees to be Iocated the ground -

shall be prepared as follows: . 7.

 Excavate a square hole of at least twrce the W|dth and on half of the depth of the '

root ball of the relocated tree to be planted in that Iocatton o

- Remove rocks and debris from the excavated soil.

U Mix clean excavated soil wnh peat moss in the ratio of 2 parts sorl to l pad peat =
* moss and form a layer one thlrd of the depth ol the hole wdh the mtxture and

tamp it down

. Water the, hold and walt for water to soak in. o

S Repeat watenng every day lor10 days | i

1643

Preparatron of Trees for Relocation

- Trees selected and approved for relocatton shall be prepared as follows o

~ Cut off all long branches

o E)tcavate & trench’ around the tree wrth a d|ameter et net Iess than half the o
- drameter of lhe lreescanopy S : , S

o ",T515:":,_2"‘:_"
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16.6

- Cut ofl all roots where they are exposed in the trench.

| -~ Lift the tree taktng care to include woven roots hair roots and surroundtng soil.

Cut the tap root at on third of ils Iength _ _ :
Wrap the root ball together with the soil with hessian and transport the tree to the

-, New site for replanttng as s00N as possrble

16.4.4

Replantrng L
Replanting shall be done as tollows o

Remove the hessian wrapprng from the root bal! and carelully place the tree into

- the prepared hole.

Add soil mix comprising on par of the loose red soil from the excavatton to on

' part natural fertiliser (pupuk kandang). .

Fill the hole wilh the above mix until the soil IeVeI is the same as the surrounding
lrntshed ground level. -

Build a 100 mm htgh mound around the tree to form a watenng saucer.

. Stake the tree wnh 360 mm dra bamboo stakes and fasten the tree to stakes thh

o plastic rope a ta h_etght of tow thirds of the trunk height.

16.4.5

MAINTENANCE

The Contractor shall matntatn all new and relocated trees up until the end of the '

. defects Irabtllty perrod

. - Matntenance shall include regular watenng as requ:red {twrce a day dunng the
dry season), weeding around the bases of trees, propptng as required and

trimming as directed by the Engineer. - : _
Any tree which dies shall be replaced by the Gontractor with a tree of the same

spectes and ot srmtlar srze at his cost. .

165J

‘[MEAsuaEMENTANDPAYMENT

Tree Planttng : : x
Measurement shall be made of the number ot trees planted and accepted by the

- . Engineer. ..

: Payment shall be made at the rate entered in the pnced Bill ol Quantities whtch
" shall be full compensation for the cost of all materials, labour and equipment for

compleling the tree planttng and malntarmng the trees until the end ol the defects

ilabtlrty per[od : :
The followrng pay item shall be measured and pard tor under this clause
Pay ftem | - Descrtptlon S “Unitof
CNoo | e B Measurement
H 9. 1 Tree Plantrng (Angsana Glodogan, .~} . No.
Flamboyant) S S PETE

"fftaaé

Relocatron of Extstrng Trees N S -
Measurement shall be made of the number of exrsttng trees relocated and

: aCCepled by the r:ngmeer LT



Payment shall be made at the rate entered in the priced Bill of Quantities which
~ shall be fult compensation for the cost of all materials, labour and equipment for

completing the relocation of existing tr
of the defects liability period.

ees and maintaining the trees until the end

" The following pay item shall be measured and paid for under this clause:

such as Trembesi, Flamboyant, Dadap -

and Pines)

Pay item Description Unit of
No. o ) Measurement
H.9.2 Relocation of Existing Tree (rare species ~ No.
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17.2

SECTION TS 17. CONCRETE PIPES AND CULVERTS

.GENERAL

- . This section covers the constructron of rerntorced concrete plpes tor the culvert
- forming part of the drainage sluiceway WF 172 R + 15 m and concrete pipes for
_ the water gauging station, both of whrch mcorporate precast concrete pipes.

. MATERIALS

Precast concrete ptpes shatl be supp!red by the Contractor as shown on the

- Drawings in accordance with the requirements of AASHTO M-86M (ASTM C

14M) ‘Concrete Sewer, Storm Drain Culvert Pipe' or AASHTO M 170M (ASTM C

.. . 716M) “Ftetnforced Concrete Culvert Storm Drain and Sewer Prpe as appropnate

The supply and ptacement of concrete is ccnrered in Sectron T83 of this

o kSpecrfrcatron )

173 -
. Handling,” transport and- storage of precast concrete pipe untts shalt be in

HANDLING TRANSPORT AND STORAGE

- accordance with thé reqmrements of Sectron 154, Precast Concrete of thts B

: __Specrttcatton

“ 7 Precast: concrete dralnage prpes shatt be stored wrth the |nd|cated top” o
B _uppermost unless crrcutarly retnforced : SRR - S

17.4

' DAMAGE TO UNITS

. i any “unit sustams damage such as cracktng, spetllng or deformatron of
- projecting retnforcement the unit shall be set asrde untrl rt has beén mspected by
- the Engineer. - o : S _

The I Engineer will dectde whether the unrt is to be rejected and removed trom the

: {"fsrte or repatred by the Contractor. g

ffa unlt is to be repatred the Contractor shall submtt for approval detalts of the
.. malerials to be used and method to be adopted in effécting the repair. Repairs
. shall be caried out in accordance with the reqwrements of Section TS8,

75

'Concrete Repairs, of this Specrflcatron Repairs to damaged umts or the removal
~ from the site and replacement of rejected umts shall be at the expense of the
' Contractor ' : . HE

_TOLERANCES R : . _
Construction of the culvert shall be to the Ilnes and leVelS shown on the Drawmgs

' or as specmed by the Engrneer wnthtn the tolerances shown below
Invertlevet -10to+10mm SRR L :
. -Grade . - 5 mmin5m (1 in 1000)
: f"'_Ptan posrtton 50 mm L

: 176 ;_.:

_DIVERSION AND CARE OF WATER S e _
+The. provrsrons of clause 1, 13 of the General Specatlcatron shatl appty to the WOrk

o "_-_:;;,specrtted in thts sectton R

Ctswern



17.7

" Unless othorwise shown on the Drawings or consented to by the Engineer -

EXCAVATION -

~ Excavation for the culvert shall mclude all excavation necessary to provrde the
specified depth of bedding, and includes the removal and replacement of soft, -

unstable material or soil otherwise unsuilable as a foundation below the bedding.

' embankments shall be first constructed and compacted to a level not less than

300 mm above the top of the pipe for a drstance not less than five times the -

diameter of the pipe on either side. _
The excavation for the culvert shall be as shown on the Drawlngs It not shoWn

"the excavation shall be to the salisfaction of the Engineer and sufficient for '
 placing and compactlng the beddlng matertal and placrng and compactlng the

' '_ * backfil matenal

':'Excavated surtaces shatl_be supported as reqwred to ensure the safety ot'

workmen and traﬂtc '

When shown on the Drawings or as dlrected by the Englneer soﬂ unstabte or
otherwise unsuilable soil below the level of the underside of bedding shall be -

" excavated to the level specified and replaced with 40 mim maximum size graded

- crushed rock or other approved stable material, spread in layers nol exceeding -
- 150 mm loose thickness and compacted to the satrstactlon ot the Engmeers

| _ Representative.

. When the toundatton is rock, all loose material and pockets _ot unsound matenal

. When soil below the level of the undersrde ot beddmg has, in the oplnton of the N
. Engineer been made soft, unstable or. unsuilable as foundation by the .
Conlractor's operations, the Engineer may direct that the Contractor excavate A

and replace the matenat at the Contractor’s expense. .

o mud or water shall be removed to expose the sound rock

17.8

 BEDDING

: Beddrng for the culvert shall compnse a compacted tayer ot graded crushed rock '
~ or olher approved material, of not less than 150 mm compacted thlckness or as |
, shown on the Drawings. None of the bedding material shall be retained on a 26.5

 mm sieve and not more than 20% shall pass through a 0.075 mm sieve. The

- Gonlractor may, with the consent of the Engineer, construct beddtng usmg Class '_ g

o K125 concrete in place of the above granutar matenat

' Beddmg shall not be placed wnthout the pnor consent of the Engineer

17.9

a Samples for testtng shait con5|st of at Ieast 20 k|lograms suntably packed to

1710

Beddmg shall be compacted to the sattsfaction of the Englneer

: TESTING OF BEDDING AND BACKF!LL!NG MATEFHALS

Samples of the materials which then Contfactor proposes to use tor beddlng and LT
backfilling shall be delivered {o the Engineers Iaboratory for testlng, at Ieast three L

weeks pnor to commencement of p!acmg

prevent foss of fines.

'CAST-lN PLACE CONCRETE

Where applicable, cast-in- place concrete shatl be as shown on the Dra\mngs and

" in accordance with the requirements of Section TS3 of this ‘Specification, Steel
reinforcement shall be supplied, handled and placed as shown on the Drawings -
and in accordance with the requirements of Section TS3 of this Specification.

I

et
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17.11

PLACING PIPE CULVERTS

Pipe units shall be placed in position commencing at the downstream end of the
culvert or run of concrete pipes, and then placing them progressively towards the
upstream end. Each unit shall be in contact with the prepared bedding throughout
its length. Units shall be firmly bulted together with the matmg ends fully engaged,
and the inner surfaces flush and even.

' A'Plpes wrth eII:ptrca! reinforcement shall be installed with the indicated “top”

. uppermost. The vertical axes of units, as marked by the manufacturer, shall be

7 sel wrthln 5 degrees of vertrcal

" After placing the precast concrete plpe in posmon further bcddlng material shall

- be rammed beneath the haunches of the pipes by hand or hand held mechanical

tampers until the {ull width of the excavated trench, or the width shown on the
Drawmgs has been filled to a depth of 600 mm above the Invert level.

_:j:_' Beddlng shalt be compacted to the satlstactron ot the Engmeer s Representatrve

1712

BACKFILLING )
_Backtlltlng shall be plaoed to the d|mensrons shown on the Drawrngs ‘

The matenal used, and the requrrements for placing and compactlng the fill, shall

B be in accordance wrth the requrrements of Section TS2 of this Specmcatlon

'Flllrng above the precast concrete units ‘shall only be compacted by hand

:’operated equrpment uniil the depth of fllllng over the units is 300 mm or more.

s

:CONSTRUCTtON LOADING ON CULVERTS

17 13 1 General

_ Where construclron traffic i IS fo pass over the culvert the rrdrng surtace shall be

'constructed toa smooth profile and shalt be tmlshed usrng a grade to produce a

:surface free from ruts and bumps _ o ,
The Contractor shall construct the rrdrng surface and shall marntatn it for the

- perrod durlng which constructron traffic passes over the culvert

» " In the case of vabratrng rolters the gross load, mctudmg static toad and dynamrc

" load, shall be taken as the axle load for determln[ng reqwred depth of cover over
- the culvert as set out below. .

* Axle Loads up to and Includlng 10 Tonne

; Constructlon vehicles or plant etv(cept tor graders, wnh axle Ioads up to 10 t shall -
. not pass over the culvert unless a cover of 400 mm minimum depth, including
' structural htt and approved pavement is provrded over the top of the culvert

17 13 2 Axle Loads Greater than 10 Tonne _ _
-+ Construction vehicles or plant wrth axle Ioads in the range 10 t to 50 t shall not :

pass the culvert unless the depth of cover (including compacted fill and

E pavement) is In excess of the vatues specrhed in Table 15.1 below.

The fottowmg tabutation applres to prpes in the range of dlameter 900 mm to 1800

g mm and of length 2.4 m.

' For pipes outsuie thrs range the depth ot cover shall be as specrlred by the

o Englneer _

TSA7-8.



: Cover over Prpe for Axles greater than 10t

' ::StaticrAxle Load o Class of Pipe
.t'(tonnes) o X Y o Z
;1025 1.1 metre - - - 0.6 metre . | -~ 0.6melre
2536 “Tiametre | - 09melre | 0.6melre |
o _35_—5_0 : Not permi_tted . timetre . [ 0.9 melre ¢

Strutllng oi concrete plpes wrll not be permrtted

‘ Construction vehtcles or plant with axle loads greater than 50 t shal[ nol be
permltted to pass over the plpe culvert wrthout prior approva! of the Englneer

17 14 MEASUREMENT AND PAYMENT
- Conciete Pipes o :
. -:Measurement wrll be made of the Ienglh of concrete plpes |n p!ace and approved
o _:by the Engmeer . : _ o

Payment will be made at the rate entered in the prtced B:II of Quantrtres for
. concrete pipes and shall include the entire cost of completing the work including
 material, tabour, equipment, transportatton dewatering (where not paid as a

. geparate payment item) and all incidéntal itéms necessary to complete the work

- in accordance with the Specuf[catlons and the mstructrons of the Englneer -

.. Earthworks and Qt er Q_oncrete Wgrlss_

Earthworks and other concrete works sha!l be measured and patd in accordmg to
o the provrsrons of thelr respecttve secttons elsewhere in thls Specdrcatlon -

_The foltowmg pay |tems shall be measured and patd for under thls clause

Pay ltem. : . Descriptton R . Umt of
L Noo  f e : e Measurement
: ‘F,4.6 o Fumtshlng and P!acmg RC Plpe Dra 600 Tm
1.27 Fumlshing and Plactng Concrete Pspe, Sy ome
|- . | D GOOmm, b=fo2m . . oo
12,8 7 { Furnishing and Placmg Conorete Plpe oMo
<% | Dia 300 mm, L=6.6m - S e e

rsirea
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18.1

182

1822 - |
R Slructural Steel Prpe shail conform wrlh lhe requrrements of ASTM 120 or JIS

18.4

- SECTION TS 18. MINOR METALWORK ITEMS

GENERAL s :
* - This seclion covers the minor metalwork items which are to be furnrshed under

the conlract and includes the following items:

-Steel Fencing

" -Steel Handrails

-Steel Ladders
-Steel Maintenance Steps

: DRAWINGS R LR St
= The contractor shall prepare and submrt shop Drawrngs and working drawrng for

all minor metalwork items in accordance wrlh the procedures stated in clause

' " 4 3of lhe General Specification.

183

13.3'.1

"MATER:ALS |

General : :
Al malenals shall be of new stock lree of surface lmpeﬁectrons and shall

* conform lo the applrcable standards as specrlred hereunder

Structura! Steel P|pe ”

. Gad4

1833

Round Bar T e

“ Round bar shall conform to the requrrements for cold drawn steel wire as

c specrfred m clause 3.4, Steel Rernforcement

o 184d

-__'FABRICATION o

Weldrng L R RTIE
" Welding shall be carrred out in accordance wrlh lhe requlremenls ol the Amerrcan o
Institute of Steel Construction (AISG) or approved equivalent and shall conform to
the standard code of the Amencan Weldlng Society or equwalenl approved by

the Engineer. .. .

- The Contractor shall submrt for approval delalls of the experrence and
" qualifications of proposed ) welders. The welders shall have sufficient experience

- and quallfrcatrons for welding work and hold certificates issued by “Balai Latihan

FERs _Kerja, Departemen Tenaga Keija (Employment Training Centre, Department of
. Labour) or other training course approved by lhe Englneer '

- ;_:All welds shall be vrsual[y mspecled by the Engrneer and shall be subjecl to hrs
3 _" ‘approval :
_When S0 dlrecled by the Engrneer welds shall be tested by radrographrc tests .

P ;specli[ed in JIS 3104 or other testlng method approved by lhe Engrneer

reteii -



Field welding ‘shall not normally be permitted. However, when expressty

~ authorised by the Engineer it shall not be performed under adverse weather

18.4.2

conditions of rain, temperature, moisture and wind unless the wetdrng work is
protected in a manner approved by the Engineer. e

We!drng ‘electrodes shall conform to the requrrements of JIS 23211 to 23212 or
equrvatent approved by the Engineer. o o

Welds disapproved by the Engineer shall be chrpped out to sound metal, tested
and repair-welded and subject to the Engineer's approval using a procedure

* approved by the Engineer prior to carryrng out the reparr

Surface Protection S SR
All minor metalwork shall be treated in accordance wilh the requrrements of

- Section T520 of the Technical Specrfrcatron usrng system 11.

E Atl parnt materrats and cotours shall be subject to the Engrneers approval

- 18.5

: CONSTRUCTION

- Fabricated units shall be accuratety rnstalled in the Iocatrons as shown on the
_apprOVed workmg Drawrngs o : : : _

. _Where blockouts in concrete or masonry structures have be made to

- accommodate the posts or anchorages of mlnor metatwork unrts non shnnk

" grout shall be used to cast posts in place.

186

1864

- Fretd wetdrng, cuttrng or drrllrng shall not be permrtted

MEASUREMENT AND PAYMENT

Steel Fence

- Measurement shall be made of the Iength of steel tence mstalled and accepted

o Payment shall be made at the rate entered i in the prtced Bill of Quantities which
-~ shall be full compensation for the cost of all materials, labour and equipment of
" completing the steel fencrng in accordance with the Drawrngs and the

--Specrtrcatron o _ _ ,

The followrng pay rtem shatl be measured and pard for under thts clause
Payltem | -~ ... Descrrptton‘ R Unrtof Measurement
"~ B58 - Steel Fence (wrth "anti-corrosion{ - om
| painting, b= fitomm T
‘D59 ;| Steel '-_'Fen_ce (with - anti-corrosfon |~ "~~~ m . . -

Lo lpaintingl H=d0mm |t

| D.6.10 | Steel - Fence ' - (with - anti-corrosion | ~~~~"-m
TR Dalntulj),H 1 110mm"" SRR B

tm@

“* measured lengths by the nomrnat mass per metre as shown in the relevant steet o

Handralls, Steps and Ladders > : :
Measurement shall be made of the rnstalted tength in metres ot steel tubrng,

 bars or other steel seclions comprising the item of handrail, step of ladder as the

case may be. The mass of steel 'shall then be ‘détermined ‘bymuitiplying

' standard.

TSt8-2

2
é-?}
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Payment shall be made at the rate entered in the priced Bill of Quantities which
shall be full compensation for the cost of all materials, labour, equipment and
incidental costs for compleling the handrail in accordance with the Drawings and
- the Specification.

The following pay item shall be measured and paid for under this clause:

Pay ltem Description ' Unit of
No. ﬁ . - | Measurement
l.2.12 Steel Maintenance Steps (with anti-corrosion kg
, painting) ) s B
1.2.13 Steel Handrail (with anti-corrosion painting) . kg
12.14 . | Steel Ladder {with anti-corrosion painting) kg
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SECTION TS 19.WATER LEVEL GAUGING STATION |

, GENERAL :

This seclion covers the work requrred for the construcuon of the Water Level
Gauging Station and the reinstallation of equipment from the old gauging slation
which is to be demolished as part of the work specified elsewhere.

SCHEDULE . -
The new gauging station shall be completed before the removal ot equrpment

N from and demotmon of the exrstmg gauglng statron

194

1941

’__CIVIL wonr(s

Civil works for the constructron of the weII as Irsted |n the Bill of Quantmes as
|temsl 1.1 tol. 1 2 and 121to12.14 are specmed e|sewhere in th:s specrfrcatron

BUILDING WORKS FOR GAUGlNG HOUSE

General ‘ L :
The Gaugmg House refers to the concrete block and_ concrete burldlng to be

e '_ cOnstructed on'top of the relnforced concrete well.

' - The Contractor shall prepare and submrt shop Drawmgs and worklng drawmg for

Dramngs

all the construction of the' Gauging House in accordance wnh the procedures

i stated |n ctause 1. 4 4 3 of the General Specmcahon o

Specrfrcatrons for Bulldmg Works 7
" All building works shall be in accordance with the specrtrcatrons for burldmg works

mcluded in Drwsmn D, Burldlng Works of this Specmcatton

BENCH MARK o : _
LA remforced concrete bench mark shall be constructed in accordance wrth the

- L Draw|ngs as specmed herein. o e

" The base of the excavatlon shall be cteared of aII Ioose matenal and the ground

o f.','_'_thoroughly tamped to ensure a firm base for subsequent concrete. . .

Al concrete work shatl be as specrtred in Sectron TS3 of the Technrcal
= Specmcatron e . L .

. The ground around the benchmark shatl be IeVelted and tamped to ensure flrm
';4.i|rmlateralsupport e e L T

Followrng mstal!atron the contractor shatl pertorm a ctosed I00p Ieveltmg traverse

“7 4 {o'the nearest reliablé bench mark as approved by the Engineer and establish the
- elevation of the bench'mark. The number shall be recorded and advised in wiiting
. tothe Engineer together with all survey data for the Engineer’s review.

st



19.6

19.6.1

WATER LEVEL GAUGE ' . '

Scope of Work :
The scope for work comprtses the removal of the water level gauge and a!l

o " associated equipment from the existing water level gauging station prior to its
- demolition, storage of such equipment, reinstallation of the equment and re-

: 19-6-2

commlss:omng the equment in lhe new gauging station.

Removal of Equtpment

The Contractor shall exercise due care and diligénce when removing the exlstmg
equipment in order not to damage or otherwise adversely the equipment. Prior to
removal of the equipment it shall be jointly inspected by the Contractor and the
Engineer and any damage or malfunctioning shall be noted. Any such damage or

’ ‘f :malfuncuonlng shall not be the respon3|b|hty of the (‘ontractor

19@5
19.6.4

'fteee

Storage o -
Al eqmpment shall be cleaned then placed in protectlve wrappmg or crates for
temporary sto;age _ o

Ftemstallatlon of Equnpment

. All equipment shall be reinstalled and re- commtssmned to the satlsfactlon of the
Engineer S - '

Responsnbmty for Equlpment

. The Contractor shail be: respon51ble for the Secunty and protectlon ot the -~

- equipment at all imes from the time that the Engineer notifies the Conlractor in
o wnttng the extstlng gauglng statton may be demoltshed untll the Completton Date

197

1971

JIMEASUREMENTANDPAYMENT

Gauging House _' o

- No measurement will tJe made of the components compnsmg the Gaugmg House - -

S Payment shall be made at-the !ump sum- price entered -in the pnced Bill of
- Quantities which shall be full compensation for the cost of all materials, labour
~ - and equipment of completing the gauging housg in accordance with the Drawings -
- and the Specification. Specifically included shall be reinforcéd columns, beams,
~ slabs, hollow block watls ptastenng, waterproot lreatment of the roof siab and

1972\ T T
' o Payment shall be made at the Iump sum pnce entered in lhe pnced BtII ot |

stee] door R

Water Level Gauge

. Quantities which shall be full compensation for the cost of all materials, labour
S _-5],and equupment required for  the..removal, storage reinstallation . and re-
.- commissioning of the water tev_e_l_gauge equupment. R A M T

rstee



The following pay item shall be measured and paid for under this clause:

Pay ftem Description Unitof |
No. _ _ ' Measurement
Gauging House (including reinforced :
.2.15 concrete, hollow concrete block, 1..S.
plastering, roofing, steel door)
1.2.16 Installation of Water Level Gauge and LS
o Related Apparatus, and Calibration e
12147 Selling Bench Mark L.S

Ry

S0 Tsie-s o
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" SECTION TS 20.PROTECTIVE TREATMENT OF METALWORK

201 GENERAL -

20.1.1 Scope . . t
© . This clause specn‘res the requsrements for the protectlve treatment of metal
- surfaces for all metalwork to be furnished by the Contractor.

Theitems covered by this clause shall include, but not be trmrted to thefollowmg _
S . metal components associated of slide gates and llap gates e
~ e all handrails, ladders, safely rails etc. '
o all metal machrnery components mcludrng those supplzed by specralrsed
supplrers : o . _

20.1.2 Submlssron by Contractor . S
: The Conlractor shall prepare detalled parntlng procedures for the protectrve :
. treatment of all metal items to be furnished by the Contractor under the Contract
" base on the minimum requrrements described in this seclion of the Specitication

“ for the approval of the Engrneer in accordance with clause 1 5.8 of the General _
' Specmcatron _ T C R L ,

20.2 CLEAN[NG AND PREPARATION

i ’Cleamng and preparatton of sun‘aces lor palntlng shall be in accordance wrth the' .
7 following and as requrred accordrng to the pamtrng system called for in clauser '
20.5 and specmed in clause 20.8. _

Surfaces t0 be palnted shall be cleaned before the applrcatton of parnt or surtace
. treatment. All oil, grease, dirt, rust, loose mill scale, weld spalter, slag or flux
- “deposit, oil weathered paint, and other foreign substances shall be removed. The
“" removal of oil and grease shall be accomplished before-mechanical cleaning is -
- started Clean cloths and cleaning fluids shall be used to avoid leaving a thin film

- of greasy residue on the surfaces being cleaned. Cléaning and painting shall be _ R

80 programmed that dust or spray from the cleanrng process will not fall on wet,
~ newly painted surfaces. Where required, imperfections and holes in surfaces and
open joints between malching surfaces shall be filled or removed in an approved <

- manner. Any required wash treatment shall be camed out in accordance with the
: parnt manutacturers instructions. B : .

: Extreme care shall be eXercrsed when blast cleanlng is applled on structures to
. .. prevent blastrng materrals trom entenng or damaglng machrned surfaces and
_other precrsron parts ' T e :

e Al cleamng. preparatlon and pamt applrcatron shall be carrled out alter the parts -

© " are 'completely finished and checked in the shop -assembly. The parts shall be

- disassembled to the extent necessary to enable cleaning -and painting those

- surfaces which are inaccessible when assembled. After ihe finishing coats have

: been applied and the paint surface hardened, parts ‘shall be reassembled as
frequrred for-shipment. Those bolts and*other ¢onnections which erl not be

S removed tn erectron shall be cOated wrth the shop pnmer and trn:shlng '

= All galvantsed steel surtaces requrred to be palnted shall be. etched wrth a _
_solution containing 4.5 percent of copper acetate applred twenty four hours |n o
advance of parntrng R : : : '

CooTsR0-1



20,3

() Tho Contractor shallsubmil the specification of e |
" “used in each system for the Works for the Engineer's approval prior to

 PAINT APPLICATION - -+ .+

Workmanship _
All work shall be done in a workmanlike manner so that the finished surfaces will

be free from runs, drops, ridges, waves, laps, pinholes, and unnecessary brush

marks. All coats shall be applied in such manner as to produce an oven film of
uniform thickness completely coating all corners and crevices. All painting shall

~ e done by thoroughly experienced and skilled workmen. Care shall be exercised

during spraying to hold the nozzle sufficiently close to the surface being painted
to avoid excessive evaporation of the volatile constituents, loss of material into

' the air, or the bridging of crevices and comers. All surface preparation and paint
~ application in the shop and field shall be supervised by a supervisor, approved by

the Engineer, from the paint manufacturer, provided by the Contractor. The

' j' supervisor shall certify that all preparations and applications are in accordance
with this Specification and the paint manufacturer's recommendations and

specifications. - :

" All paint shall be applied ‘using’ aldess spray equipment unless otherwise
" approved. Spray equipment shall be equipped with a- mechanical agitator, a

pressure gauge, and a pressure regulator. Nozzles shall be of the proper size as
recom_me_nded by the paint manufacturer.” B LT FE
Paini Properties, Mixing and Thinning -

of each type of paint o be
© the executing any painting work. =~ '

) Test certificates from the paint manufacturer shall be provnded for each

~ batch of each type of paint used in the Works, -~ "

‘(iii‘) A pai'nt'. when éppiied, sh_ail_pr"_vidéra_; sausfacloryfllm anda s-mboth

. even surface. Paint shall be thoroughly stirfed, strained and kept at a
- uniform - consistency during application. Paints may - be thinned in

- .o accordance with the paint manufacturer's recommendations. Paint .
..~ .. furnished for field touch-up work shall be delivered in containers which

shall show the designateql_ name, formula or -specifi_cation_ number,
.+ colour, special direclions, manufacturer, and date of manufacture.

Paint shall be applied only to surfaces that are thoroughly dry and only under . .

- such combination of humidity and témperature of the atmosphere and surfaces to

" pe palnted as will causé evaporation rather that condensation. In no case shall '
~ any paint be applied to surfaces upon which there is moisture condénsation. The

" temperalure of the surface to be painted shall be at least 3°C. above dew point.

- Painting shall not be carried out when the relative humidity of the surrounding air |

o exceeds 85 percent. ;- . T

| : \:N'he_r:‘e‘: brél'eciidh ISprowdedfor péir'\_l:éd:éurfécéé,fsdqh prolectlon s_ﬁa_ill be kept in

~ place uniil the paint film has properly dried. items which have been painted shall

not be handled, worked on, or otherwise disturbed unlil the paint coat is
completely dryandhard, T Tt

Surfaces which have been cleaned, pre-treated, and/or otherwise prepared for ©

painting shall be primed as soon as practicable after such preparation has been

. Ts20-20



" The finish colour of al structures shall be as approved by the Englneer but the

" completed prior to detenoratron of the prepared surface in accordance with the

paint manufacturer s recommendatrons

ngmgﬂgmaﬁs

" Where pamlrng on any type ol surfaces has been commenced for any portion of

the Work, the complete painting operation shall be contrnuous and completed as
s00N as practrcabte and without delays

COLOURS

Contractor shall propose a colour scheme for the work and shall submit colour
strips or paint samples A colour strip shall be included with the approved colour

s schedule tor each type of frmsh to bs applred at the Site shop or site.

“In cases where more than one ‘coat of the same colour is not be applled
o alternate coats shall be tlnted to glve contrast between coals, =~

zos

: PAlNTING SCHEDULE FOH SYSTEMS APPLICATION

- The lollowrng systems shall be applled to the items listed below. Where parttcular
_ items are not listed they shall be treated in accordance with the system specified
" in the technical speification for that particular item or, where not specified, in

- . accordanceé with the system appropnate to its location as shown in the tables in
' clause 16.8. orin accordance wrth the Englneers d:recttves L

ii :s

Gale gurde frame
E Gateleaves T S i |
Other ferrous metal subject to |mmer3|on in water

i Patntlng System 1Q
o Gate horst

Syslem 11

a0s | ,
R ere ropes gear teeth, interior of hydraullc prplng. corrosion- resrstant metal seals

Handrans steps, Iadders sleet fencrng

SURFACES NOT TO BE PAINTED

. and other machlned surlaces shaII nol be palnted

szdrf, o .
: L - All palnt applrcatrons shall be tested in accordance wrth the lollowmg

PAINT TESTING

The dry film thickness of each shop pnmer coat and total thickness of all coats

',',shall bé measured by the Contractor and superwsor from the palnt manufacturer
"~ inthe presence of the Englneer : - :

':"--The edges, corer and the areas wrthln 5 mm drstance from them, and the

L surface of castings and steels forgings shall be excluded unless the Engineer has

“ - reasonto doubt the thickness of the application.

" Two (2) portrons shall be selected per 10 m2 by lhe Englneer and more than four
- (4) arbttrary pornts shall be measured per portion. . :

L An electronrc thickness measuring gauge shaII be used and shall be catlbrated in
{ accordance Wrth an approved standard ' o

TS20 s y L



20.8

“The mean value of each portion shall be more than the average thickness

specified and the minimum thickness in all eight (8) or more points measured per
10 m? shall be more than the minimum thickness specmed

The details of testlng shall be as approved by the Engmeer fo!lowmg the
submission of the Contractor s proposal

PAINT SYSTEM

The appropriate paint system as specmed in clause 16. 5 and for wh[ch detalls of -

. .surface preparation and coating are specified hereunder shall be used Where

technical specitications for steel elements are not specified the coatmg system to

) - be used shall be that for the Iocatton approprtate to its. Iocanon -
- Where the paint system is applied to a stucture that is partly embedded in

concrete, the surface preparation and paint system applied to the exposed

 ‘material shall extend 100 mm beyond the edge of lhe concrete surround or

embedment. _
“ Paint SRR e Lo of [ Coating | DWF“m '
System | Location Sito | Process | | General Name Co t‘-- Interval Thickness
No as (aIQOC) - (micron/coat)
: 1_ ¢ | Ferrous Metal | Shop | Surface . . Commerelal Blast . N Ave | Min
Conlinuous T S R T ; a o
Preparation . Cleanlng i .. -
i D o [ R
JV“;?:,'S"’“'" o] O 850t
' _ | sa2') . s DU
Prmer Coal | Epoxy Zinc fich _ T |3days 2 | 15
AR Paml T B ﬁ'mdﬁthé'._' L -
1¥Coal * . | CoatTarEpoxy - i 24 hours | 280 | 200
o Resm B : D ’
: EEEERSTR R ?days
R Palnt o ] Lo
2% Coal - CoalTarEpoxy 1 - 7| 280 | 200
oo | Resin o ) oo
) _ - | Paint S
Surlace Power Tool . . Now:
. Preparation - -| Cleaning - . - | .. | Damaged
Field . PR I areas and
- o .Pta) HFTTR TR areasonuy BURN
Touch up ‘Epoxych Rlch 1 adays B 20 15
‘anefCoal ‘ Paln PRI IR Bn-{op_!hs__.__ o .
Touch-up - Coa!TarEpoxy '_2_ .+ | 280 | 200
- Resm Paint SN R




s.'.:a.g'.?_s

Paint S No.of | Coating bry Fim
System | Location Sile | Process General Name Coal Interval Thickness
No. _ ' '_ o 7 * | (at20°c) {micron/coal)
2 Ferrous Metal | Shop | Surface Commeicial Blast Ave Min
lotermitent Preparation - | Cleaning
Immersion R : s
nd Splash {1SO 8501-1
and Spia Sa2't) - _
Prmer Coal Epoxy Zinc Rich 1 3 days 20 15
Paint - : : '
R : . 6 months
1% Coal Epoxy ResinPaint | 1 | 24hours | 110 | 80
' : ‘ : = 7 days '
2 Coat Epoxy Micaceous i 24 hours 50 35
) fron : : )
o ; 18 months
o S Oxidg Palnt ;
Field | Surface Power Tool Nole:
. | Preparation - | Cleaning - Damage -
' - | as0 8501-1 g
N P13) g . areas only _
Touch-up . Epoxy Zinc Rich i Jdays 20 i5
s Pai oo :
Prmer Coal - la_lél' Pl 6 months ]
Touét_l;up Epoxy Resin Paint 2 - | 24 hours 1i0 80
RO o ‘ 7days b
F9Ceat ~ditto -~ 1 [“dto- | 40 |20 |
4% Coal -ditto - 1 . 40 20

U Tsa0.s




Coating .

Diy Film
Palnt . . No.of | -~ o
System | Location Site | Process General Name - Coat Interval Thickness
. : s '
No. . o . (at20°C) 1 (micron/coat)
3 Ferrous Metal { Shop | Surface Commerclal Blast Ave Min
Atmospheric Preparation Cleaning
Exposure . ' (IS0 8501-1
] . Sa2'l;)_ . _
¥ Coal Lead Suboida 1 24 hours 35 25
' 7 Anti-Corrosive . 6 months
) Paint : : : _
27 Coal sdito- 1 | -dito- &% | 25
3 Coat Phenol Micaceous i 24 hours 50 35
: : Tron Oxide Paint . ‘
con pe e 18 months
Field | Sudace Commercial Biast Nota:
.. | Preparation Q{eaning : Damage
S (iSO 8501-1 areas and
; ]
R Sa2’f) _ areasonly |
Touch-up Lead Suboxide 2 |24 hours @ | 25
g Anti-Coirosive | | 6 menths
SR L2 LT R R
Touch-up Phenol Micaceous 1 {zahours | 50 35
- on : 18 months
Anti-Coriosive - :
T Paint. : Lo
4% Coat Long Gil Alkyd K 24 hours 25 20
o Resin ; . ’ e
: ’ . t month ) .
5% Coal -difto- B E 25 | 20
- . im -
Paint . : : o ( No. of | Ceating . DW.F_im i
System | Location Site | Process Generaf Name Coat '”‘_9?"?' ~ Thickness
No. N _ ' T @ 20°6) | (micronvcoat)
4 Equipmentfor | Shop | Surface Commaeicial Blast Ave Min
Temporary Preparation Cleaning g :
Hse (iSO 8501-1
Sa2't) _ ) .
1 Coat Zing: Chromate 1. | 8hours 35 25
R - r_":nér - o | Gmonths. A
| 2 Coat - ditto - - I 3 | 25
Field | Surface Power Tool Note: '
Preparation Cleaning ) . Damaged
: R R T areas and
(isossoi-t o f o f el
L ?l?f) - I I areas only
Touch-up Zinc Chromnate 2 8 hours 35 25
R Primer o
6 months

fTS 20 _*-6




Dry Fifm

Embedded in
_Gc_mcrele :

Paint e R : No.ol | Coaling .
System | Location Site | Process General Name Coat Interval Thickness
"No. ; . o s s
° . - B (at20°C) | (micron/coat)
5 Small Sized Shop | Surace Solvenl Wash Ave Min
Stee! Pipe Preparation : : :
oxcept Pt [ (sspc-se)
Hydrautic Coating Hard-Drying Ani 1 Over 50 -
Piping) S Corrosive Ol -
: ) 4 hours
H Dry Fil
- Paint . ; , . No.of | Coating - Py rim
System | Location Site | Process | | General Name Coatl Interval Thickness
: , ‘ i . s ,
; NO ‘L , _ : @ 20°C) | (micron/coat)
6 . | Ferrous Metal | Shop | Surface -~ | BlastCleaning - TAve | Min
: Embedded i . i . k :
Embedded in Preparation | (sspe-spio) _
- 1*Coal - | Zinc Glwomale 1 8 hours 35 25
' -+ F Primer ]
R nme s __x fBmonths |
2 Coal | Zine Chromale 1 Shours - | 35 25
3 Coat Alkyd Resin Paint 1 | 5houss 20 i5
CemmEy R . & months
aCoal . - | Alkyd ResinPait | 1 |-
Lo : R sel : No. of | C0ating Dry Film
. S{?tem Localion Site’ | Process General Name - | Interval Thickness
PONO I Coals | ataoey | '
PURTOTN B A o : (a ) | (micron/coat)
7 Smalt Sized - | Shop | Surface Hand Tool Cleaning T
| Steel Pipe s f Preparation | o oo
(except | sspesea)
Hydraulic e
Piping),
Handradling, Heol Dip
steps, fence Galvanising )
posts, etc | (Ref.Ct ‘
R 169) : ‘
N I , ali Dry Film
CPaint |-t o I ‘ No.of | Ceating .oy
System | Location 1 | Site | Process . | GeneralNams . Coal Interval. Thickness
N . Lo T &3 s P :
' No EEYSPAEE : ' A T | @t20°C) | micronveoat)
& | Farous Melal Clean - Nil T




Engineer's approval

supplier .

. ‘ Coath Dry Fitm
Paint . X . . No. of hng : -
System | Location Sita | Process General Namo tnterval Thickness

No. D e Co Coats (a1 26°C) {micron/coa

. ) _ : ' P ]

9 Ferrous Metal | Shop | Surface - | Commercial Blast

Embedded in : Preparatio | Cleanlng - =
Soil N Ll
- S| 18085011
S |sazty N
1*Coal : | Coal Tar Primer i 24 hours
. - 5days _
2" Coal Coal Tar Ename! Note: 3000
S 243 Coal
Simultanéou
. : . s Application
F9Coat : | Glass Cloth - ]
paint _ N R L No.of | €0ating Ory Film
Syslem | Location Site | Process © | General Namo co Interval - Thickness
NO.. : . | ‘ . : .- | L : , ..‘ a‘s (al 2._0°C). (micron/coal)
10 - | Ferrous Metal | Shop | Surface - | Commercial Blast *:
- s | inSheltered . | .- | Preparatio | Cleaning . .7
Locations ce o
oeatons " (ISO 85011
’ o Saz2') | PR _
Primer EpéxyZinc Rich 1 3days . 20 i5
Coat AT : AP BRI
S s | Paint oo 6 months
29 Coal | Chlorinated Rubber _ A T e0 [ 50
ST e s recommen | © -
dedby
- ; . B supptier o .
39Coat . | Chiorinated Rubber | As .~ | 60 50
RS BT recommen | : -
dedby .
supplier
. i : - ' sating - Diy Fitm .

Painl B e cod - oo i | Nowof Ic?at,m? ' : ry S
System | Location Site | Process General Name co t" nerval | . Thickness

, Hocaon . ats RN

No. o L L {at20 .C) {microrvcoat)

: S . Surface | Commercial Blast T
11| Handraits, | shop | Freparalie ) Cleaning - : L
s slalrs, steps, ) SR (180 8501441 _
ele o Sa2') . R T
. Primer | Red Lead Primer T2 [Bdays .| 35 | 25
I I ST Gmonths - .
24 Goal Oil Based Paint - < 1 As | 100 | 90
R ’ . recommen :
(Palnt spec. and o | dedby -
colour to Engineer's S supplier .
o approval - . L g : .
oo | 89 Coat Oil Based Paint 1. Jas- 100 | 90
: Lo . . | recommen .
Fleld -[Paint spec. & colour to ded by -

T,
[



20.9

. GALVAN!SING

Bl galvanislng specified on the Drawrngs shall be by the hot drp galvanlsmg
- process in accordance with the requirements of AASHTO M 111 (ASTM A 1230
- “Zinc (Hot Gatvanreed) Coatings”, AASHTO M 232 {ASTM A 153) “Zinc Coating -

(Hot-Dip) on iron and Steel Hardware” and this Clause.

‘Surface Preparation

“Steetwork shall be pre- .cleaned in accordance with the reqwrements of AS 1627

Part 1 or equivalent standard followed by acid plckling in accordance with the

~ requirements of A 1627 Part Sor equwalent standard _
. Surface contaminants and coatmgs which cannot be removed by the normal

chemical cleaning process in the galvanizing operatron shall be removed by
abrasive blast cleaning or some other surtabte method. " v

: 'All wetd spatter, slag, burrs loose rust and mill scale and other foretgn

- substances shall be removed by either sand or shot or grit-blasting to “Near-

S the table below:

White metal” under "Sa 2 1/2” of Swedish Standard SIS 055900 or SSPC-5P10
of Steel Structures Parntrng Councrl Manual Volume 2or ISO 8501-1 Sa 2 /2.

galvamzrng o

All articles o be galvamzed sha!l be handted in such a manner as to av0|d any
mechanical damage and to minimise d;stortron O : :

Galvanismg parameters such as galvamzmg temperature. time of immersion and

~withdrawal speed shatl he chosen to surt the requwements of the article berng
- galvanlsed . S -

. The composrtlon of the zing m the galvamsmg bath shat[ be not less than 98 0%
ZingG. . o R L ‘ ; R .
: g;getmg Fteg'uirernente
© Thickness . <. : d
- The thrckness of the galvamzed coatlng shall conform wrth the tab!e below

S - Minimum average coating on any
- P_roducts S R lndtvrdual tests area -
AR T Coatrng Mass - Equivalent Thickness
R | Gram/saam | - - Micron '
| Steel 5 mm thickandover ~ |~ -~ 600 - . o B4
.| Steelunder 5 mm thickbut | . . 450 | . - 63
“Inotlessthan2mm - | }_ I R T A
Steel less than 2 mm thrck 380 | - - 749
Centrifugedwork - - 300 | o 42

The thickness of the galvanrzed coatrngs ot threaded fasteners shall conform wrth

Mlntmum Average o Mlmmum Indrvrduat :"

Coatmg Equrvalent. Coatlng Mass ' Equrvalent o
Mass Thrckness___ E Gra_rnlsq.m_ - :Thtc_kness
Gram/sq m - Micron SR Micron -

e . | sz | 80 [ 42

vsmee



. Actual thicknesses shall be measured by an suitable thickness meter. Should any
. doubt arise, as to the quality of galvanizing, tests shall be carried out in

~ accordance with AASHTO T 65 ‘Tests for Welght of Coating on Zinc-Coalted
- (Galvanised) Iron or Steel Articles or ASTM E 376 ‘Measuring Coatrng Thickness

by Magnetrc Field or Eddy Current (Etectromagnetro Test Methods).
Sr,r_rtage Finish

. The ‘galvanized coating shall be continuous, adherent as smooth and evenly

distributed as possible, and free from any defect that is detrimental to the stated
and use of the coated article, On silicon killed steels, the coating may be duII grey,

' provrded that the coatrng is sound and continuous,

" The integrity of the coating shall be determlned by vrsual mspectron and coatmg

thickness measurements, - - . o SRR : :
Where slip factors are requrred to enabte hrgh strength fnctton grrp bottrng where

. fshown these shall be obtained after galvamzmg by suatabte _mechanical
-..treatment of the matrng surfaces. : e L

' Where a paint finish is to be applted to the galvamzed coatmg, all sprkes shall be

i _removed and alt edges shall befree from lumps and runs, .

 Adhesi

o The galvamzed coatrng shal! be suﬂlcrently adherent to Wrthstand normal

._handtling during transport and erection. The Engrneer may test the adhesron in } |

. accordance with AASHTO M 111 (ASTM A123).

Passwa]rgu

' Galvanised rerntororng bars and terru!es shali be passrvated in a 2% sodlum B
: drchromate solution applied by the galvanrzer o -

'__L_nspmgciﬁtgage

- A chromate passrvatron treatment after gatvantzrng may be used to minimise the -
- wet storage staining which may occur on articles unable to be stored in dry, well

2010 R .
o ' Any other alternative systems proposed by the Contraetor whrch are WIII resutt in .-
- superior protectron to that specmed hereln shall be subject to the approvat ot the

Gatvanrsed components shall wherever possrbte be transported and stored
- under dry, well ventllated condltrons to preVent the tormatron ot wet storage
. stalnlng : R _

ventrtated condrtrons

| Any wet storage stamrng shalt be removed by the galvamzer |f formed prror to -
- leaving the galvanizer's plant. Provided that the coating thrckness complies with :
the requirements of AASHTO M 111 (ASTM A 123) no turlher remedral actron -

shal! be reqmred to the stamed areas,

OTHER PROTECTIVE COATING SYSTEMS

= Engineer 3
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