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2.6.2
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Materlal Requirements -

I'opsorl

Topsoil shall be clean lnable soil free of stones larger than 20 mm and free of
weed or other deleterrous matter

2.6.2.2 Grass Sod

The sod shall consist of a healthy, dense and weII rooted growth of llvmg grass
with roots surrounded by topsoit and shall not contain weeds or other undesrrable

~ plants.

The grass sod shall be cutinto unllorm squares approximately 300 mm and shall

have a minimum thickness of 50 mm (excluding grass blades). The type of grass

e to be used shall be subject to the approval of the Engrneer

2834

i; Method of Constructron

Soddlng

' The surface of the area to be sodded shall be trlmmed to the protlle as shown on

s the drawrngs to the approval of the Englneer C

“** Units of grass sod shall be placed in umtorm rows wnh the srdes of ad;acent sods

m close contact to each other

" Unless otherwrse requ:red the sod on s!opes shall be lald honzontally. begmntng
R the bottom ‘of the slopes and worklng upwards P : ,

" The areas lo be sodded shall be &s shown on the Drawmgs or as specrlled by the

" ... ..Engineer. The suiface of the areas to be sodded shall be loosened and brought

toa reasonab]y fine texture to a depth of approximately 20 mm. The bed upon

* whichthe sod is to be placed shall be moistened to the loosened depth, if not

naturally sufficiently moist, and the sod shall be placed thereon wrthrn 24 hours
_:atterhavrng been cut. CLU e - e :

: On all slopes steeper than one vertrcal to three horrzontal the sod shall be -

pegged with stakes, 200 - 300 mm in length, spaced as required by the nature of

-~ the soil and steepness of slope. Stakes shall be driven into the sod at nght angels
1. tothe slope until flushed with the bottom of the grass blades. .." .

After the placement has been completed the surface shall be cleared of loose
sod, excess soil, or other foreign material, whereupon a thin layer of topsoil shall

.. be ‘'scattered over the sod as. a top dressing and the areas shall then be -
S thoroughly m0|stened by sprrnklinq wrth water. -

T The Contractor shall regularly water and mamtarn sodded areas in sattstactory
~_ condition for the duratlon of the Contract and unttl tmal acceptance of the work by

274

the Engmeer Gl

_MEASUREMENT AND PAYMENT

-_Strr ppmg of Tops01l

R Measurement shall be made of the volume of t0psorl strrpped in accordance wrth

U he requirement of clause 2.3 of the Technical Specification. -

e 'ZIPayment wrll bo made ‘at the rates entered in the Bill of Quantlttes and shall
 include the entire cost of completing the - work. rncludrn_g matenals Iabour, :

SR equrpment transportatron and any other associated costs.

: TS 2 11



2.7.2

27.24

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

Pay Item : : _ Unit of
. No. _ peseriptton Measurement
B4.1 | Stripping of Topsoil, 250 mm thick oom
B.6.1 Stripping of Topsoil, 250 mim thick m®
c.2.2 Stripping of Topsoil, 250 mm thick o mE
: 'Ekeavation

Exeavatton betow Water Level

: Measurement of the volume of Exoavatlon below Water Level wr[l be made using

'. the average end area method of calcutation for that portion of the volume of

- - channel excavation below the nominal water level as defined in clause 2.4.1.
Measurement for payment shall not be made of over excavation beyond the lmes, :

" levels and profiles shown on the drawings.

. Payment shall be made at the rate entered in the Brtl of Quantttres and shall '

" include the entire cost of completing the excavation from the approved original

- surface levels down 1o the lings, levels and’profilés shown on the drawings

. including matertals {abour, equrpment transportatton and any other associated
- costs. G . - .
. No payment shalt be made for over—excavatlon

: 'Payment shalt be deemed to |nc[ude allowance for the cost of
1) excavatlon through any matenal and to any depth B co
e 2 thmmlng to the correct proftles, lines and tevels as shown in the DraWrngs
SR 3) separating and setttng aside those excavated matenals surtable for re-use for

D other purposes and transportrng to sporl those matenals unsurtable forre use -
4) transporting, for a distance of up to six (6) kilomelres one-way, excavated' :

- . materials to spoil dumps, spoil disposal areas, stockptles or to areas. to be
- filled with approved matenal Ce -

:' "5)' preparatton cleanng and operatron of sporl dlsposal areas as descrrbed in

this Specrttcatlon

. "‘_'The fo!lowmg pay ttema sha!i be measured and pald under thIS ctause

2.7.2.2

Payltem B Umtof
CNo. SRR Descrtptton _;; Measurement
B.2.1. ¢ Excavatron betowWater Level (Low water :.m?_tj

level shown on the cross sections)

B.3.1 .| Excavation below Water Level (Low water | .. m
1 . | level shown on the cross sectrons) o

Exoavatton above Water Level o

v Measurement of the vo!ume of ExcaVatton above Water Level wﬂi be made usrng -

e the average end area method of ‘calculation for that pomon of the ‘volume of .

- Measurement for payment shall not be made of over—excavatlon beyond the Ires, _'

channe! exoavatron ‘below the nominal water levels as deéfined in clause 2.4.1.

L jovels and protttes shown on the drawrngs o

| '."Ts 2 12 o
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Payment shall be made at the rates entered in the Bill of Quantities and shall
include the entire cost of completing the excavation above water level including
matenals. labour equrpment transportatlon and any other assocrated cosls. -

| _Payment shall be deemed to include allowance for the, cost of:

+ 1) excavation through any material and to any depth _ :

- 2) trimming to the correct prohles, lines and levels as shown in the Drawmgs |
'3) separatlng and setllng asrde those excavated materials surtable for re-use for

other purposes and transporting to spoil those materials unsuitable for re use

" 4) transporting, for a dlstance of up to six (6) kilomelres one- way, excavated

" materials to spoil dumps, sporl drsposal areas, stockprles or to areas to be
filled with approved malenal

5) preparatlon cleanng and operatron ot sporl dlsposal areas as descnbed in
o+ this Specrllcatlon . o

. No payment shall be made lor over-excavauon

The followmg pay rtems shaIl be measured and pa:d under thzs clause

Pay item ' Yoo Unitof -
CNe. [ Descrlptron | Measurement
B.22 Excavatron above Water Level (Low am®
-~ | water level shown on the cross :

, sechons) - : s
B.3.2 | | Excavation above Water Level (Low S m_“_ '
L . | water level shownonthecross ~ . | =~ .

seclions) . : ' '

2 7. 2 3 Soft Rock Excavatron o

Measurement of the volume of Solt Rock Excavatton based on survey data

' drawrngs and computatlons approved by the Englneer . ,
' Payment shall be made at the rate entered in the Blll of Quanllt[es and shall _

include the ent:re cost of completing the work including matenals labour,

eqmpment transportatlon and any other assocrated costs.
) The tollowmg pay |tems shall be measured and pard under thls clause

Pa{lgem o : Descnptron 1. . | Meal.::llrte?rftent
E 8-2‘_3 Solt Rock Excavataon IR I .",’_3 ;

' B.33 | Soft Rock Excavation - T T

- E3.2 Soft Rock Excavation ... - . R

2 7 2 4 Structural Excavatlon

S Measurement shall be made ol the volume ol materrals acceptably removed o
measured in the cubic meters in its ‘original position ‘and computed by the

- avérage end area method. Measurement shall include- authorised excavatron of

- . unsuitable material below grade. An allowance, not eXCeedrng 600 mm, unless

. otherwise shown in the Drawings, may be provided oulside the neat lines shown

: on the Drawmgs where lormwork tor struclures is necessary ' : '

* T8213 .'



Payment shall be made for the quantity of work, accepted and measured as
provided above, at the rate entered in the Bill of Quantities, and shall include the -
- entire cost for furnishing all, shoring, and other related temporary work except
work items measured separately in the Bill of Quantity and for all materials,
labour, plant, tools and incidentals necessary to complete the work in accordance
with the Drawings and these Specifications and as directed by the Engineer.

" For structural excavation in waterway channel, separate payment will be made

for coffering and dewatering which is paid elsewhere and the ra{e for structural

_ excavatlon will not mclude for such

: For struciural excavation out31de of the river channel where coﬁenng and
dewatering is nof provided as a separate pay item, the price shall include the cost
of the necossary coffering and dewatering fo complete the slructural excavatlon

5 rhe followmg pay ltems shall be measured and pald under this clause:

Pagllotem Descraptlon Mealg:li:e?:lent
- B5.1 Slructural Excavatlon R T
C.2.1. | Stuctural Excavation -~~~ - o oom?

D.2.1 | Struclural Exeavati_pn - e
D31 Sl_n.a_dﬁfal Eé(cavatiOn o et m® ]
- D.41 | Structural E_xéaVati_on- Cemt o
D51 Si_ructural_Excavat_Ion T T AR B m’

D.6.1 - | Structural Excavation- - ooomt o

D.7.1 | Structural Excavation - .- S I L | L 3
BEA Structural Excaizalion_ e : AT '._rn3_w
091 .. | Structural Excavation . . | e rn3
- E21 - Structural Eicavatioh S 7: e m
B34 Struclural' Excavation -~ = - B o ::_:  m

F.2.1 Structural Excavation - o m .

F31 |StuoralExcavalon . | ‘&

- F.4.1 " | Structural Excavation ~ o m
“F54 | Structural Excavalion i LTI et

- G214 | Struclural Excavation -7 0 o om®

H2.t Struclural Excavation - Sl e md

H.3.1 | Stuctural Excavation + 7 1T m T

- H.4.1 Struclural Excavation =~ = mt

H5.1 | Structural Excavation . - 0 =0 oot omton

HEA T |Siucual BXeavaton | m

H?i © | Structural Excavation .. " - SRRy ;- m3 -

. _H81 [ Stuctural Excavation 7 T T me

121 | Structural Excavation 1o w0 b L b m

TS2-14
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o 2.'7.'3:.2 ST TS
SRS Measuremenl of the vo!ume of solt tilhng p!aced in accordance wnth clause 25.10

2,73

2734

FlII

Embankment and Earth F|II - : o
Measurement of the volumes of the various items of earlh ml and embankment

~shall be made of the actual volume in cubic meters as determined by the
.. measurement taken before and after filling operation. No measurement and
payment shall be made for unaulhonsed fl[lmg outs:de the lines shown on the

Drawmgs

Payment. shall mclude the cost of quarrylng (sn case of borrow) sortlng, grading,
handling, hauling, placing, watering, levelling, compactmg and tesling of the
materials ‘of in-place fil. Payment shall also include cost of preparation for

7 surface and trimming of slopes and all !abour matena!s and equipment

necessary to complele the work.

_ The foliowing pay items shall be measured and paid for under thls clause

Pay ltem o A - - Unit of
¥Jo : R Descriptlon ~ | Measurement

- B.4.2 ¢ Embankment I md

. B.6.2 © | EarthFill - T SRS o md

. C.2.3 . | Embankment at the Hwer Snde Front of 3

¢ Floodwall - - ‘ m ]

T F23 Embankment forDike = ..~ .7 . ] . md
F.3.3 - | Filling Existing Open Channel - om

“F.5.2 - | EmbankmentforDike - - | - om®

. H.7.2 | Embankment S R R

5 H82 : Embankment S m

SOll Fllllng

shall be made by computing the volume contained between the planes of the
upper and lower surfaces of the cylindrical gabions and then deductlng the

- volume occupled by the volume of the cyhndncal gablons

Payment shall be made at the rate entered in the pnced Blll oi Quanulles and

: shall include the cost of all material, labour and equment to complete the work
o in accordance with the specification. - LT .

: The fol!owmg pay items shall be measured and pald for under thls olause

Mo | Deserption oo et
D242 | Soil Filing T e
E2i8 |SolFling . | m
TEa16 | SollFiing . i
F3i2  [Solfiing “m
G220 |Soifming ™
“WaAi o |Solfling e
“H.49 | |SoilFiling - m
THES | Soil Filing e

- T3.72 -15 ST



2.7.3.3 Backfill with Selected Soil

Measurement shall be made of the volume of the backfill for backtlll with the
various materials as described in clause 2.5.9. Measurement will not be made of
- the volume of backfilling of structural excavation beyond the Ilmlte descnbed in

clause 2.4.2.4 of the Technical Specmcatlon

' Payment will be made at the rate entered in the Bill ot Quantttles and shall
_include the entire cost of complsting the work including matenal labour,
equipment, transportation and any other associated costs.

- _Tho foltowmg pay |tems shall be measured and pald for under thls clause

Pa:lgem Descnp tlon R Meat_f,sl:ti:e?tftent
 Bb2 Backflll wnh Selected Soil - m?
"C25 | Backiill with Selected Soil e
- D22 " | Backfill with Selected Soil - - m®
D42 | Backiil with Selected Sol T
D52 | Backlilvwih Selected Sol S
‘D53 Backlfllwﬂh Gravel = o . m?
D62 | Backill wilh Sefecled Son‘ T T
D63 | Backiitwith Gravel e
D72 Backtlllwnh Selected Sou md
ﬁ‘ D.9.2 - | Backfill with Selected Soil . -~ :m"ri
' _E..2.2 | Backfil with Selected Soil _ m3 :
E23 3 Replacement of Base Soil underthe m3
7| Ground Sill with Selected Soit - ot
£33 Backllll wnh Selected Soil - - - m? '.
“F22 | Backill with Seleciad Soi i o
“F32 | Backiilwih Selected Soli -~ . | ¢
T F.A42 | Backlilwith Selected Soil - | m®
TFs7 | Backiiiwith Selecied Soll e
" G:22 | Backiil wilh Selected Soil - e
H:3.2 - | Backfill with Selected Soil sm?
“Hd.2 | Backfil Wlth Selected Soil T -m?
“H22 [ Backill with Selected Soil | . . m
- H5.2 Backfill with Selected Soil - L T ;
TH6.2 | | Backii with Selected Soll . e
T2z Becklill with Selected Soll T

27, 3 4 Gravel and Rubble Stone Beddmg and Fllllng S ol R
* Measurement shall be made of the volume of grave_l or rubble stone beddlng or

: l:lllng as descnbed in clauses 2 5.12 and 2 5. 13
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Payment will be made at the rate entered in the priced Bill of Quantitios and shall
include the enlire cost of completing the work including material, tabour,
equipment, transportation and any other assoclated costs, = *

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

F:’a:hl;enj_ e Descnptton Mealiw:e?:xent
[ B53 - |GravelBedding - - | om*.
~ C.2.6 | Gravel Bedding Lo S m?
. D23 | Gravel Bedding 5- m®

"DA43 | Gravel Bedding - T w

‘VD.77_.3 .| Gravel Beddiﬁg | e L

~ D.9.9 - |Gravel Bedding SRRTHRETE IR T ';

TE249  |Gravel Bedding . | om0

F.3.4 | | Gravel Bedding - e m®
::;:E.-S-._" ( %r;\l/el BeddlngforMam Bodyand S’lde. m3
- E36 | Gravel Bedding for Revetment o

F.4.3 . | Gravel Bedding m?
~F5.4 | Gravel Bedding - m?

G24 | Gravel Bedding - o

H.2.4 Gravel Bedding - m®
“H34 [ Gravel Bedding e

H.4.3 | Gravel Bedding B oom

H.4.11 - | Gravel Filling m®
H54 Gravel.Bledding m’

- H6.4 | Gravel Bedding md
123 - | Gravel Bedding - - m*
H65 | Rubble Stone Beddlng - m*
"H36 | Rubble Stone Filing m
D.9.4 - | Rubble Stone Filling . - -’
TF.3.14 | Rubble Stone Filing e
G.2.18 | Rubble Stone Filing T
‘H._5.71‘2 ',; Rubble StOne_ FiIIi.n_g L .m?
~ H.6.12 | Rubble Stone Filling - - me

m?

i.1.2.11 | Rubble Stone Filling -

2 7 4 Soddmg

Measurement shall be made of the area of sohd soddmg completed |n

, accordance walh clause 2.6 of the Techmcal Specmcation '



Payment will be made at the rate entered in the priced Bill of Quantitles and shall
include the entire cost of completing the work including materials, labour,
equipment, transportation, maintenance and any other assoclated costs:

Payment will be made as follows: - Ll
- Payment will be made at 60% of the rate in the Bl" of Quantmes

- -The remaining 40% shall be patd on satisfactory eslabllshment of the soddlng

~ The following pay items shall be measured and pald for under this clause:

Ts2-18

Pay Item o . Unit of

- No. L Descrip:tio_l_mh Measurement
 B.4.3 | Solid Sodding m?

- C.24 Solid Sodding m?

~ D.10.1 | Solid Sodding mt
“F24 | Solid Sodding T

- F.b.3 Solid Sodding m?

" H7.5 | Solid Sodding « e

- H.s.4 Solid Sodding m®
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. 3.1-2-1 IS R G S D T DL EE
.+ " Concrete shall be composed of water, cement, fine aggregate and coarse

3422

0 Gréut for sealing prestressing tendon ducts of other purposes shall be composed

3'1 Co

3.4.1

" -This section of the Technical Specification covers the general and specific

SECTION TS 3. CONCRETEWORK -~
GENERAL .

- requirements of concrete. It relates to the concrete in channsl and dike works, the

raising of the existing floodwall, protection works for the river bank and river bed,

" river amenity facilities, drainage outlet works and all other parts of the Works

- which contain concrete.

" Tnis section particularly covers the supply and mixing of materials, the forming,
- placing, curing and finishing of the concrete, the quality of concrete required, and

the supply, handling and placing of stee reinforcement for concrote.

Special requirements for concrete with respect to prestressed, precast or other
types of concrete are specified in the relevant seclions of the Technical

_ specification. " .
~ 3.4.2Déscription of Condrete, Mortar and Grout

Concrete .~ -

- aggregate and of any admixture that may be specified or consented to by the

- Engineer. - .. ..

 The consistency Is to be in accordance with Q,Ié'tl‘sle‘3.2'.5.-'2'._'

Testing is to be witnessed by the Ehgiinee’t unless otherwise directed by the

. Engineer,”

Cement M_c')'ﬂars' e

“Cement mortar shall be composed of one part of cement 1o one part of fine

. aggregate by volume, or such other proportions as shall be directed by the

Engineer, or as shown on the Drawings but not exceeding three parts by volume

e of fine. aggregate to one part of cement mixed with water so that the water-
- cement ratio does not exceed 0.45 by weight. o S
~sliff cement mortar shall be as above, but with a water-cement ratio not
-exceeding 0.35, or to a consistency consented to by the Engineer.

 Dry pack cement mortar shall be as above, bul with water just sufficient to ensure -

= full hydration of cement,
" Mix proportions for mortar
- spegcification for wet stone masonry in this specification. -

for wet stone i‘ﬁééonry are‘s.peciﬁec'l' -i‘h'the technical

. of cement, fine aggregate, water and admixtures as consented to or directed by
~ - the.Engineer. The proportion of fine aggregate in the mix shall be as determined
" by the Engineer, who may direct that it be omilted altogether. The admixtures -
- may be expanding and/or flow promoting agents. If aluminium powder is used as
" an expanding agent, the proportion shall be fifty parts per million of the cement by
* weight and the powder shall be mixed with ground pumice stone andfor dry
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cement prior to adding to the cement dry. The proportion and colour of the
pumice used shall be as consented to by the Engineer's Representative and shall
ensure that accurate and uniform mixing with the cement is obtained.

The water-cement ratio shall be between 0.40 and 0.50 by weight. When used for
sealing ducls in prestressed concrete, the grout shall be mixed to the stiffest
consistency that can be forced through the ducts at as pressure consénted to by
the Engineer's Representative, generally not more than 700 kPa (7 kg/cm?).

~ Grout for sealing ducts shall not be fed to the grout pump until the whole batch is
~* thoroughly mixed. The grout shalt be free of lumps and shall be stralned using a
" suitable fliter ol R

- Where non-shrink grout is specmed for use, the Contraclor shall submlt technlcal
© data of the pamcular product proposed to be used for the Engmeer s revrew and

approval

: \Classes of Concrete e - e
" The class or strength grade of concrete used in each part of the Works shall be

that calted for on the Drawrnge or ordered by the Engmeer

" Where not shown on the Drawmge or ordered by the Englneer the use of each ,
class of concrete shall be as shown in Table 3.1, Attention is drawn to the
-~ alternative notation for concrete class. The upper designation C1, D efc. refers to

the notation shown on the drawing and in the Bill of Quantities whilst the lower

designation (K 250 elc.) refers to the notatlon used throughoul this specrtrcatron E
- and the Indonesian Concrete Code. IR T U P

. Table 3.1: Classes of Concrete

o 28day 1 anoe imn g o o
- g . { Max. Size of S D

Class of | = Compressive RTINS

Concrete | . - Strength - Aggrengra:e_ B ‘_”‘PP‘.i_'?a",‘?'? '

S | MPa . kgffem® | .. T b B
CAT 50 . - 500 SRR Prestressed concréte piles
- K500 [ oo o] - f from commercial suppliers

A2 | 40 - 400 * | -~ 25 - I Prestressed concrele for
K400 s i e | bridge béams and _
SR ISR prestressed concrete plles
A3 [ 3 30 |- .25 Presiressed concrete slabs
K350 | ool ey ‘precast concrete plles .
B 25 250 | 25 Relnforced concrete bndge
K250 | T T T bams T
Gt o p 225 25650} 25 ‘General use tor remforced
Keas oot leonerete T
G2 - | 225 225 0. A5 . Secondaryconcrete for o
K22 e oo P I blockouts, L AT

D175 - 176 o040 Plaln concretetorstructures

~E | 128 125 a0 25 Plain’conCrete'for Ietrelling

K125 L S T P R A T T
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" The class of concrete is defined as the Characteristic Strength at 28 days as

defined in the Indonesian Concrete Code, (PBI 71), for samples tested in

- accordance with the requrrements of AASHTO T 22 (ASTM C 39) usrng standard

cubes of 150 mm.
Arr - entramed is not required unless called for in the Drawings.

Strength Requrrements

" The mean compresswe strength of the concrete shall be determined on the

specimens obtained in prepared in accordance with AASHTO T 141 (ASTM C
172) and AASHTO T 23 (ASTM C 31). Test specimens made and cured in the
faboratory shall conform to AASHTO T 126 (ASTM C 192). The compression test

- shall be performed on specrmens accordrng to specrtrcatlon AASHTO T22.

The Characteristic Strength of the various classes of concrete, an accordance
with the Indonesian Concrete Code (PBI 71), is obtained as defined as being the
strength below which only 5 percent of specrmens fall for a minimum of 20

o specimens tested.

- The mean compressrve strength of concrete atter 28 days shaII be equat to or
- greater than the sum of the relevant Characteristic Strengihs, as shown in Table

3.2, plus the strength margin as defined in Clause 3.2.1.2 below, while the mean

~ compressive strength at 7 (seven) days shall, unless otherwise shown on the
Drawings or directed by the Engineer, be 75 % (seventy ttve percent) of the
o prescnbed values al 28 (twenty etght} days. _ y

U 3.251._1

SRR Tab!e32- Strength Requirements o

. Characteristic Strength at 28 days (kglcm )

" Classes of .-
Concrete S . Cube(" -Cyltnder_m |
: K500 : “nobaf .psoo:‘“ T T
Ko a0
TRese | . 8so ... | 290
“Keos .| . . .2, | 185
Kizs | A, [ 45
TKi2s s | 100

(t) Cube ot 15 cm srze (é) Cylinder‘ot 15);_3Q cmsize Lo
- St_JPPLY AND D_ELIVERY OF CONCRETE | .

g Mix Des-ign_” -

General

: The concrete shall consrst ot a mrxture of cement ttne aggregate. coarse )

aggregate and water

: The concrete may atso contarn admrxtures where these have been consented lo
- by the Englneer : L : S :

8202

Target Strength , L . . __
The concrete mix shall be desrgned for a target strength in’ excess ot the'

o specrfred Characterrstrc Strength The target strength shall be selected havrng 3

S Tss-3



 regard 1o the degree of qualrty control which the Contraetor can expect over the
- materials and handtmg of concrete in the field. : _

" For water cured concrete the target strength shall not be Iess than T where

- Fe= T-—164s

and F is the spec:tred Charactensttc Strenglh al 28 days. and is the standard
dewatton as defined below. :

. For other methods if eunng the Contractor shatl submlt the method of catculatlon

321 .3

Standard Dewatton

For classes of concréte with the Characteristic Strengtns tess than or equat to 35

- .. MPa (350 kg/cm?) the estimated standard deviation of the compressive strengths
. of the concrete produced shalt not be Iess than 4, 5 MPa (45 kglcm"’) nor greater
- '_than 8.5 MPa (85 kg/em?). . L _

For classes of concrete w:th the Characteristic Strengths above 35 MPa (350
kg/cm?®) the estimated standard deviation of the compressive strengths of the

- concrete produced shall not be Iess than 25 MPa (250 kglcmz) nor greater than
- 5,0 MPa (50 kglcmE) oo

,‘.,The Contractor shall nomlnate the target strength fer the Engtneers consent, The

"+ standard deviation shall be determined for the cencrete batch plant used and

shali allow for variability of matérials, batching, mixing, sampling and delivery
operations. The target strength nominated shall take into account that the

- characteristic minimum compressive strength of concrete is based on the testtng
~ of samples taken at the point of use. Table 3.3 may be used as an initial gurde in

) Table 3.3~ Imtral Estrmate of Standard Devratron L

the determlnatton of the estrmated standard deviation.

Margin by which target -

. Estimated Standards
_ 1 should exceed specified
- | Deviation (MPa) - (kg/em’) | Gy gih (MPa) - (kg/em?)
" Job Standardof | - : ~ R : = '3
Control | Fe<as | Fo>3s ~ | Fee3s | osi®
(MPa) - (350 | (MPa) - (350 | (MPa)- . @50
. 2y - 2 e 2 <
kglcm?) o kg{cmt (350kg!cm) kg/em?)
Weigh batching of all
materials, aggregate
moisture and stump checks, v AU L o ST .
uniforrn materials, very good { Excellent ~ | .. 4 © Tas 076 A0
methods of transport and (automated ?32454)5 (22233)5 - ?6&757)5 ?4351;5)0
placement and complete control) | VT U - )
freedom from contamination | .7 . .| 0 ! o Lo : :
of the concrete, constant .
supervision,
Weigh balching o! atl
material, stump checked, o . C o S
occaslonal changeés in RS ; .- Can- : :
. |45-55 . |35-50 75590 .:]60~80"
Frethods ot ransport | SY 900 Jusss) @ss0) | sy | (sos0)
placing and regular N ' ' o T S
supervision )
-Weigh balching of all
materials or voluma T R REFIR T T o
batching of aggregates plus ' ' ~
A : " . 85-75 = | Not 9.0-12.0 . | Not
ﬁﬂ?,:’ff,i;ﬂ’,;‘:ﬁ'ﬁ;‘;ﬁwm- Fait - |(s575) | Applicable | (30-120) . | Appicabe
otmixmgandptactngot ' SRR I e EEEN IR
- - concrete T

| “TS:3". 4 R '




- In the design of a mix the Contractor shall take into account the slump - -
requirements and the grading and maximum size of aggregates specified.

3 2 1 4 Proportrons of er .
L Destgn submitted by the Contractor

The Contractor shalt submit to the &ngrneer for his consent detalls of the
" concrete mix design, including the water-cement ratio proposed to be used for
-+ each class of concrete. These details shall be supplied six (6} weeks in advance
" of placing that particular class of concrete in the work so as to permlt strength
@9 _ " test to be made from trial mixes. The trial mixes will be carried oul using samples
' of the materials submitled, and in the proportions proposed, by the Contractor.
. Alternatively the Engineer may requost the Contractor to prepare, at the
: ~ Contractor's expense, a trial mix of each class of concrete proposed to be used
* ' incorporating only such materials as have been tested and their use consented to
" by the Engineer. Thé trial mixes shall be made in the presence of the Engineer or
his representatNe using the plant and the degree of quality control proposed for
- the work. Each mix shall be tested for sIUmp, wgrkabrtrty and strength. -

Sk the coarse aggregate of fine aggregate is composed of more than one materlal
" of size of material the mix proportions of each shall be specified separately.
 Samples of each type of material and/or each size of material shall also be
- supplied by the Contractor as specrfred in Clauses 3.222and 3 223

CThe Proportrons of ‘the concrete mixes shall be desrgned by the Ccntractor to
_satrsty the specrtred reqwrements of strength gradrng and consrstency

77 Unless olherwise specmed or consented to the Englneer slump, water cement
o ratro and cement content shall conform to the values in Table 3.3.

_' Table 3.4- Properties of Concrete Mix

.Characteristic. _Mtnr_mum . Maximum Maximum

e Mlnrmum Strength “Cement | Water/Cement | Slump* (mm)
Class (MPa) - Content 3) | Ratio by mass

- ._ Cube" Cylmder"” (kglma) i REITEE

Ki2s . | - 125 10.0 ‘; 200-‘ .o 060 | 100
Ri75 SR 45 I - 240 o 060 | - 100
TRezs | 225 e | #8600 | 100
“Kaso. 350 | mo | 360 T Teso [ 1%
R 80 L o

R T

Note : SRR
i : 1 CompreSSNe strength based on 150 mm cube , T
s 2, Compressrve strength based on 150 mm drameter x 300 mm hrgh cyhnder

g f::: 3 Concrete to be paced under water shatl haVe a mrnlmum cement content of
_ 400 kg/m®. L N o ,

" 4 Slump wnll be determrned in accordance wrth Clause 3 2 5 2
T The maximum cement content ln any cOncrete mlxture shall not exceed 450
_kg/m_" ST . _ . : _

N Tnal Mlx Results : " . _ e
S Prior to consent bemg gwen to a mrx by the Contractor 1ts compressrve strength
, and shnnkage at 28 days wult be checked from trial mixes. . -

TSS 5



- A minimum of 20 Spectmens shall be cast tor the purpose of ascertainmg the
compressive strength of the trial mrx S . _

In the case of urgency of for mixes which contain special admtxtures, or are
stream cured the Engineer may give a provisional consent based on test at an

earlier age than ?8 days but tests at age 28 days shall be the basrs of final

& .consent _ -
. Alter the anlneer has consented to the use ot a certarn mrx desrgn of a

- particular class of concrete this mix shall be used for the work. In the event of

- changes in either propertres or sources of materials or in their relative proportions
- the Englneer may reqmre changes in the proportron of the materrals and further

. testrng

~iii. " Control ot er Durrng Contract

I order to determine any need for mix adJustment the progress ot the work a

- statistical check may be made of the compressive sirength of concrete, using

- consecutive 28 days test result representrng concrete placed in the work, and

making separate checks of each mix.

For each separate class of concrete, the concrete mix and lts method of
: productlons erI be considered sattsfactory should the foltowrng requrrements be
met : s R - > L L

0 the Characteristic Strength for that class of concrete

i, The average of compressive strength at. 28 day of any four (4) =

"+ consecutive specimen shall. not be Iess than the Characteristic
- Strength for thal class of concrete plus 082 tlmes the standard
_ devratton as defined betow s . :

iit. Thé difference In the values of compresswe strength at 28 days:

‘between the highest and lowest value of any four (4) consecutive

* specimen shalf be tess than 4 3 trmes the standard devratron defrned _-

_ below. ST . Lo
: The standard doviation shatl be taken as the mrtral esttmate (CIaUSe 32 1.3

" reters) unlil 20 specimens frofm concrete in the structure have been tested. At this -
stage the value of standard deviation shall be calculated from the result of the 20 - .

~strength tests this review process shall be repeated after every successive 20 .~ -

 test result and the requrrement i, 1, and iii above apptred succeedrng batches ot_- L

concrete

~n any case the standard devratron shall not exceed 8 MPa (85 kglcm"’) for"{ o
classes of concrete with Characteristic Strengths less than or equalto 35 MPa - .
(350 kg/cm?) or 5.0 MPa (50 kg/cm?) for c!asses ot concrete w:th Charactenstlc

~ Strength above 35 MPa (350 kglcma)

"' Notwithstanding consent by the Engrneer toa proposed i, 16 Gontractor shall -
" be solely responsrbte for productng concrete with satrsfres the requrrements of

- this Specmcatron

" Should the Contractor propose to place concrete by pumplng and the desrgn of a

- mix suitable for pumping requires cements additional to that specrtred above the
- cost of the addrtronat cement shall be borne by the Contractor : :

i NOt more than one sp'eclm'en from a group’ot twenty (20) consecutive L
- specimens shall have a compressive strength at 28 days tess than .




3.2.2

3.2.2.1

Materials ‘

Supply of Cement

<Cement shall be supplred by the Contractor and shall conform to the

¢ requirements of AASHTO M 85 (ASTM C 150). The Contractor shall not use low

* heat cement (Type IV) unless ordered or consented to by the Engineer. Cement

- shall be from one manufacturér and of one brand, type and grind and shall not be

- changed during the duration of the Contract without the consent of the Engineer.
-+ Sulphate resistant cement shall comply with the requirements of AASHTO M 85

. for Type 1l cement. High sulphate resistant cement (AASHTO M 85 Type V) shall

‘notbe used unless otherwise ordered or consented to by the Englneer

| :Hrgh alumina cement (Clment Fondu) shall not be used without the wrilten
' consent of the Engmeer

: Alr Entratnlng cement shall only be used with the pnor consent ot the Engincer
“and shall comply with the requrrements of AASHTO M85 (ASTM 0150) and thrs

Specrflcatlon ST

Blast Furnace cements shalt onIy be used wrth the piior consent of the Engmeer

-~ and shall comply wrth the reqmrements of AASHTO M 240 (ASTM C 595) and
- this Specrflcatron : '

: Fly Ash shall only be used wrth the pnor consent of the Englneer and shall

comply with the requirements of ASTM G 618 “Specification for Fly Ash and Raw

* or Calcined Natural Pozzolans for use in Portland Cement Concrete and this
'Specatrcatron : S T A

e When not other\mse specmed the Contractor may use any type of Portland
‘ _,cement contormlng o AASHTO M 85 except type iV or type V. When an air-
 retraining type is used, the Contractor shall maintain a supply of non-air-retraining

--cement As well as air retraining admrxtures for use where adjustment of air
- content may be reqwred - e S

'Cement shall be used in the order in whlch itis recerved by the Contractor.

Cement shall not be used in this Contract more than ten (10) weeks after the dale
of dispatch from the cement works The quallty of the cement may be tested at

- any time by the Engmeer

The Englneer will select the samp!e which shall be supplied by the Contractor

___free of charge in accordance wrth AASHTO T 121 f (ASTM C 183).

az22

Frne Aggregate

. Fine aggregate for concrete shall consrst ot natural sand or, sub;ect to the

* consent of the Engineer, other inert materials with similar characteristics, having

durable particles. Fine aggregate from different sources of supply shall not be -

' mixed or stored in the same pile nor used alternatively in the same class of
- constructron without the consent of the Englneer o

- The fine aggregate shall not contam deleterrous substances rn eXcess of the

L fo]towmg percentages

B e R '.Testmethod _bywelght
. .-| Clay Iumps.i..'...';-..'.";..‘.'.".‘:'.;.,. T2
Coalandirgnrte Ceddaaaieaaniees s RIS R

. Matenal passlng No 200 (75 mrcron) sreve T711 e 3

AASHTO : | Percentage




Materials which contain other deleterious substances (such as shale, alkali, mica,
coated grains, soft and flaky particles) shall be subject to the anmeers review
and approval, : L

_When the fine aggregate is subjected to fwe altematrons ot the sodlum sulphate

- soundness test, using AASHTO T 04 (ASTM C 88), the weighted percentage of -

loss shall be not more than 10 percent. Fine aggregale failing to meet the
requirements for soundness may be accepted provided it can be shown by

_ gvidence satisfactory to the Engineer that concrete of comparabte proportions
- made from similar aggregate from the same source has been exposed to similar

- conditions of weathering for a period of at least 5 years without appreciable
disintegration. The requrrements for soundness may be waived in the case of
aggregate for use ln structures o portrons of structures nol exposed of
: weathenng -

_- ,:'AII fine aggregate shall be free from injurrous amounts of organrc |mpurmes
7 Aggregates subjected to the colorimstric test for « organic impurities, AASHTO T
"t 21 (ASTM C 40); and producing a colour darker than the standard shall be

- rejected unless they pass the mortar-strength test. Should the aggregate in tesls

< - conducted during progress of the work show a colour darker than that of samples -

. .:. originally - approved for ihe work, its use shall be discontinued until tests
o satrslactory to the Engmeer have been made to determine whether the rncreased

-, - colour |s rndrcalrve of an rnjurrous amounl of deteterrous substances : '

A ,-rMortar specrmens contamlng the flne aggregate when tested accordlng to o
~ AASHTO T 71 (ASTM C 87), shall develop a cornpressrve strength at the age of

-3 days, when using type lll cement, or al 7 days when using type | or Il cement of

" not less than 90 percent of the strength developed by a mortar prepared in the
~* same manner with the same cement and graded Ottawa sand having a fineness
o _modutes of 2.40 4 0.10. Type L and 1} cements shall conform lo AASHTO M 85.

The fine aggregate shall be unrformly graded and shall meet the tollowrng gradrng
requrrements A :

Sieve designation |- Percentage by
o weéight passing

square mesh sieves

| aaswtoT2) |
Slﬁlnch..'._....'..'.;'.._- N - 100 '_ :
No.4owivene [ 85100
RO A8 e | e 4580 - -
‘| No. 50 ......... cent e 1030
No.'jo{).,...'..-'._.;.."..l N I

.. Fine aggregate farlrng to pass the minimum requrrement tor matenat passrng the L :
- No. 50 and No. 100 sieves may be used provided an approved rnorganrc fine -

inert matenal is added to correct the defrcrenoy in gradlng

"'-,'_The gradation requrrements grven above are the exireme limits to be used m'

* determining the suitability of material from all possible sources of supply. The

~ gradation of malerials from any one source shall not vary in composition beyond X
the range values that govern the selection of a source of supply. For the purpose

o determining thé degree of umformlty, a fineness modulus detérmination shall
" be made upon representatrve samptes submrtted by the Contractor from suoh

e

’ ‘inﬂ‘m!
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sources as he proposss to use. Fine aggregate from any one source having a

-~ variation in fineness modulus greater than 0.20, plus or minus, from the average

fineness modulus of the representative sample submitted by the Contractor shall
be rejected or may be accepted subject to such changes in the proportion of the
concrete or such changes in stonng or loading ot sands as the Engrneer may
direct. .

- _.The fineness modulus of fine aggregate shall be determmed by addrng the

cumulative percentages, by weight, of material retained on each of U, S Standard
Sreves No 4, 8 16 30 50 and 100 and drwdrng by 100.

3 2. 2 3 Coarse Aggregate o

" * The coarse aggregate for concrete shall consrst of crushed stone, gravel, blast-
- furnace slag. or other approved inert material of similar characterrstrcs havmg
R durab!e p:eces, free from undesirable adherent coatrngs :

S Crushed stone or crushed gravel shall be used for class K250 and ctass K350 or
- stronger concretes. - : _

: '_ Unless othenmse consented te by the Engmeer concrete in various parts of the
“ struclures shall contarn coarse aggregate wrth the ettectrve maximum sizes as -

shown i in table 3 1

_jThe effective minimum size shall be ten (10) mm for crushed materrat and trve (5) :
mm tor roundecl materrals unless otherWrse drrected by the Englneer

N The coarse aggregate shatt not contam deletenous substances in excess of the
- following percentages: - : : . : : ;

AASHTO o Eercentage

: : ST Lo Test method by Lweight
Claylumps..'.._.._..I....r.'.'.'.........' ST ,..T112 o 025 ”
Material passing No, 200 (76 m) sleve - T4 o 1
Thin or elongated preces (Iength greater R =
than 6 limes maximum thickness)... =~ . - o 10 '

' Materrals WhICh contarn other deleterlous substances shaII be sub;ect to lhe |
5 Engrneers revnew and approval ' : S _ .

© . The coarse aggregate shall not have a percentage of wear more than 50 at 500
S revo!utrons as determrned by AASHTO T.96 (ASTM G 131). - :

_—-‘__When the coarse aggregate is subjected to five of the sodrum sulphate
' “soundnéss test, using the samples described as alternate B of AASHTO T 104,
4+ the weighted percentage of loss shall ‘be not more -than 12 percent. Coarse
.~ @ aggregate failing to meet the requirement for soundness may be accepted
. provided it can bée shown by evidence sattstaotory to the Engineer that concrete
- of comparable proporttons made from similar aggregates from the same source
" has been exposed to ‘weathering Under conditions similar to those occurring at
. the site of the ‘stiucture for a: périod of at least 5 years without appréciable -
dlsmtegratron The requrrements for soundness may be waived by the Engineer
" when the aggregate is to be used m structures or portrons of structures not
N exposed to weatherrng : o o S

Coarse ; aggregate shalt contorm to the reqwrements ot Tabte 35 for srzes' '
Y deslgn:ated and shall bé unlformly gra_ded_ betwe_en the fimits specified. .



) nghtwelgbt aggregate, if required or permitted by the Special Specifications, shall
conform to the reqtnroments of AASHTO M 190 (ASTM Cc 330) for gradlng

~specified. _
Tabre 3.5 Requirement for Grading of Coarse Aggregate o
Pereentages Nomlnal Size Range _
by welght . -
(pAsHToT | 12 195 | 25mm | 375 [ 50mm | 626mm | 19mm- | 25mm~ | 37.5 mm -
-~ 27) nm mm . mm : o 37.5 mm 50 mm 625 mm

75 mm ‘ ' R T i 100
62.5mm _ 100 | 95-100 _ 100 §0-100
50 mm 100 [ 95100 - |. 100 95100 |- 35-70
375mm 100 [ 95100 | - [ 3570 | §6-i00 | 8570 ] 015
25mm 100 | 85100 | B RECTRT - 5085 | 015 |

19mm 100 | 90-100 &0 | TwE e | T 05
t2mm 90-100 T 25’-.50 10-30 - | 050 0

10 mm 4070 | 2055 | 1030 | - 05 =

4.75m_m TPes | 010 | o-io 05 05 [ 65

236 mm 05 | 05 05 ' '

3 2. 2. 4 Adm!xtures -

_ Admixtures may only be used if consented to by the Eng:neer and then only in
such quantities and manner as he may consent toin wrltlng il

' Such admlxtures shall conform with the requnements of: e : , _
. AASHTO M 194 (ASTM c 404) "Specmcatlon for Chemlcal Admlxtures for T

Concrete: R

;
[ ]
.
e
»

Type A- Water reducmg
TYPGB Retarding

Type C- Acceteratlng

Type D - Water reducrng and retardlng

Type E - Water-reducmg and acceleratmg

Type F Water—reducmg (hlgh range) and

‘ Type G- Water reduclng(hrgh range) and retardlng

o AASHTO M 154 (ASTM C 260) “Specrflcatlon for Arr entrarnrng Admrxtures for -
Concrete”, ' '

Admixtures shall not reduce the strength of concrete below that specmed'
: Shnnkage and dosage sensm\nty charactensttcs wrll be taken |nto account it

© - relevant, -

A_ ‘_"Admlxtures shall not contam chlondes. Chlonne, sulphldes or sulphites or any_ L
- olher substance whlch may be detrimental to concrete or steel L

Use caIctum chlonde or admrxtures contarmng calcrum chtorrde wrl! not be e
permltted T R : : BRI

32 2. 5 Water

" Concrete: shall not be mn(ed untess the water to be used is approVed by the -

Engineer, Water shall meet the suggested,requuements_ of AASHTO T.26. Water "; Sl

Tss0
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known to be of potable quality may be used without test. The water shall be clear,
neither salty nor brackish and free of all substances harmful to concrete and
reinforcement. Harmful substances include oils, organic substances, vegetab!e
malter, acids, alkalis and dissolved salts. The amounts of chlortde and chlorine in
the water shatt be not greater than 0.1 percent

3 2. 2 6 Rubbte Stone

_Stone for cyctopean concrete, mortar rubble, dry rubble masonry or wet stone
~ masonry shall be of suitable quality, sound and durable, and free from

 segregation, seams, cracks and other structural defects, or Imperfections tending
" to destroy its resistance to the weather. It shall be free from rounded, worn, or
- weathered surfaces. All weathered stone shall be rejected. The stone shall be

" kept free from dirt, oil or any other m;unous matenat whtch may prevent the
- properadhesron of mortar : o

3 2 2 7 Samples and Tests

- At least six- (6) weoks prior to commencement of concretrng and on: request at
. any other time during the Contract, the Contractor shall prépare and make
* available to the Englneer any or all of the following matenats proposed to be used
*on the Contract: : _ o

t) A 50 kltogram sampte of source rock from each source. The sampte
. shall be in the form of spalls of 100 to 800 mm size. .. - _

C2)A 30 kltogram sample of each component aggregate together wrth a -
statement of the proportrons in whlch itis proposed to use them in
_concrete, : o o _

l3) A 10 krtogram bulk samp!e of cement sampted in accordance wzth ASTM .
C 183, Methods of Samptmg Hydrautrc Cement

'4) A 5 Irtre sampte of water

‘ "_Samptes shall be supphed by the Contractor tree of charge to the desrgnated
- office or Iaboratory Sampling procedure supplied for the above series of tesls on -
' aggregates shall be as set out in AASHTO T 2 (ASTM D 75). If so directed by the
~  Engineer, additional quantrtres of aggregates shatl be submttted for the
o preparatron of trial mrxes :

~lt the Conlractor proposes to ptace concrete by pumptng he shaII adwse the
-.Englneer atthe tlme he submrts samptes tor testing. )

: _,;Dunng the progress of the work further ‘deliveries of a prewousty accepted
~ . matertal will be accepted subjeot to their sattsfactonty passing the requirements
. .. of Clause 3.2.2.2 and 3.2.2.3, and/or compresswe tests ot the desrgned concrete :
L mrxas specmed in Ctause337 T T ‘

_ 3228 Handtmg and Storage e L
IR -;i. : Aggregates i .

. Concrete aggregates shall be stored on tlrm retatrvely tevel wett dralned ground

.. - s0 as to prevent mixing of foreign materials with the aggregates Aggregates shall

... be delivered to the plant in one or moré separate size ranges corresponding to -

the constituents of the Submitted Samples and shall be stored in separale areas

-+ to avoid intermixing. Each aggregate shall be the product of a stngle screen and
~ shall not be obtained by mixing two or more sizes. : :

G Cement
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- Bulk cement shall be stored in bins and srtos whlch ere Weather and desrgned lo
o allow complete discharge. L

| Bagged cement shall be stored clear ot the ground in a waterproot buitding.
" Different types, brands and deliveries of a cement shall be stored and handled to

avold intermingling and contamination and so that the cement in used in the

: sequence received. Cement from bags which have split will be condemned

Any cement that becomes contamrnated wet or otherw:se detecttve wnl be

‘ condemned

: Cement condemned tor any reason shatl not be used in the work of th:s Contract
- and, if at the site of the works, shall be removed immediately from the works by

the Contractor who shall bear all costs of its removat and rep!acement with fresh

~. cement.

iii, Admrxtures o

' Where the use of admrxtures has been consented to buy the Engrneer they shall

be stored in such a manner as to prevent contamination of freezing. Liquid

| - admixtures shall be stored in containers Wthh prowde for adequate stirring prior
B (¢) drscharge into the concrete mlxer s R
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. Batching

'Batchlng -
© . Unless otherWIse consented to by the Englneer the measurement and batch:ng ot

o matenals shall be done ata batchrng plant.

) 'Atl materials shall be measured by weighlng except when votume batchlng is

. authorised in wiiting by the Engineer and liquid admixtures may be measured in

| - adjustable liquid measuring device, and cement may be’ measured by bags as

packed by the manufacturer, in which case batches shall be proportloned on the -

- basis of one or more unbroken bags of cement.

'_-' Batch hoppers 'scales, water meters and admrxtures drspensers shalt be capable
" individual materials to within one (1) percent "Certified tests of the accuracy of

3032

weighing and measuring equipment shall be carried out annually or as directed

by the Englneer and the resulls made avarlable for mspectron by the Engrneer

Ctassrfrcatton of Plants

The Contractor shall nomtnate at the same tlme as the samp!es of matenal _
" teferred to in Clause 3.2.2.1 are furnished, the ‘manufacturer and rmodel number
of the batch plant(s) prOposed {6 bé used for the production of concrete under

“ this Contract. In addition the methods of batching and the quahty control to be -

exercised shall also be supplied. If the Contractor prcposes to’ use portab!e'

' mixers he shall provrde full detalls ot the mrxlng plant.

- standard dewatron of the compressrve strength test resuits requrred under Ctause :

Table 3.3 lists the ctassutlcatlon of concrete mlxmg plants and the’ expected

337,

. The Contractor shalt satrsfy the Englneer that the plant(s) proposed tor use is
.= compatible with the pour sizes shown on the. Drawrngs and that suﬂrcrent stand-
: by capacrty. |t reqmred by the Engrneer rs aVartabte TR i :

3 2.3.3 Handllng of Matenats -

e Cement

S oTsa-i2
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Either bagged or butk cement may be used No fraction of a bag of cement shall

_ be used in a batch of concrete unless the cement is werghed

All the bulk cement shall be weighed on a suitable werghmg device. The bulk

' cement welghing hopper shall be properly sealed and vented to prevent the
" escape of cement dust during the operation. The discharge chute shall not be

suspended from the weighing hopper and shall he so arranged that cement wrll
not lodge in it nor leak from it. .

i, Water

Unless the water is fo be weighed the water measuring equipment shall include

*an auxiliary tank from which the measuring tank shall be filled. The measuring
© tank shall be equipped with a tap and valve o provide for checking then setting,

unless other means are provided for readily and accurately determining the

S ;' amount of water in the tank, The volume of the auxrllary tank shall be at least that
.. ofthe measurrng tank. . U

o Any admixlures ‘whose ‘use has been consented to by the Englneer shall be_
’ added to the water pnor to the addrtron of Water to the dryr batched matenats

Aggregatee . f' -

Stockprlrng of aggregates shall be in' accordance wrth Clause 3228 All
" aggregates produced or handléd by hydraulic methods, and washed aggregates,
- shall be stockprled or binned for- at least 12 hours before being batched. Rail

shipment requiring more than 12 hours will be accepted as adequate binning only

.7 if the car bodies permit frée drainage. Should the aggregates contain a high or
- non-uniform moisture content, a storage or stockprle perrod in exoess of 12 hours
- may be requrred by the Englneer P _ :

iv. Brns and Scales o A

: Where central batchmg plants are employed the plant shatl mclude bms, werghlng
' hoppers, and scales for the fine aggregate and for each size of coarse aggregate.
‘The shape of the bins shall be such as to ensure that all materials are able to the
outlet of the bin and no shovelling is required. If cement is used in bulk, a bin,

hopper and, unless otherwise indicated, a scale’ shall be included. Bins with -

C ‘adequate separate compartments for fine aggregate and for each size of coarse
7 aggregate shall be provided in the batching plant Where dlrected by the
' Engmeer swtable screens shall be fitted to the bins. - ;5 _

'-'ﬁarThe Contractor shaII turnrsh acceptable scales or other welghmg devices.
S Weighing hoppers and’ scales shall be capable of determlnrng the _mass of
e mdrvrdual materrals to wrthm one (1)percent accuracy e

3 2 3. 4 Batchmg of Concrete Remote from the Mlxer -

Where batches need to be hauled to the mixer, bulk‘cement shall be transported_ .

" either in waterproof compartments or betweén the fine and coarse aggregates.

. When cement is placed in contact with the moist aggregales, balches will be -

i .'rejected unléss mixed within one and ‘one half (11/2) hours of such contact '
Bagged cement may be transported on top ot the aggregates '

- Batches shall be detrvered to the mixer separate and intact. Each batch shall be

_ '_dumped cleanly into the mixer without loss, and when more than one balch is

- carried on the truck, shall be dumped wrthout spllhng of materral trom one batch
compartmenl into another R : . .



3.2.3.5

Mix Adjustment for Aggregate Moisture Content '
The moisture content of the fine and coarse aggregates shalt be determmed as

~frequently as requested by the Engineer either by a moisture meter or by

3.2.4

3.2.4.1

methods consented to by the Engineer. Comresponding corrections shall be made

to the quantltres of all aggregates as well asto the quantrty of water used.

errng and Dellvery

Generat

~_ Concrete may be m|xed at the srte of constructton at a central pornt or by a

- combination of central point and truck mixing. Truck - mrxrng shatl be in
. accordance with the approprrate requrrements of AASHTO M 157 :

~ For mrxmg at the site or at a central pomt concrete shall be mixed in a batched

mixer of an approved type. No mixer having a rated capacity of less than a one-

-+ bag batch shall be used..The volume of concrete mixed per batch shall not

- exceed the mixer's nominal capacily as shown on the manufacturers standard -
: rating plate on the mixer except that an over-load of up to 10 percent above the

. mixer's nominal capacity may be permitted, provided concrete test data for

- strength, segregation, and uniform consistency are satisfactory and provided no

R ._spillage of concrele takes place. The batch shall be so charged into the drum that

e flow of water shall be uniform and all water shall be in the drum by the end of the
- first 16 seconds of the mixing procedure. Mixing time shall be measured from the

a portion of the water shall enter In advance of the cement and aggregates. The

1 - time all materials, except water, are.in the drum. Mixing time shall be not less
- than 60 seconds for having a capacity greater than 1.50 cubic meters, the mixing
- time shall be not less than 90 seconds. If timing- starts the instant the skip

R ) mrxrng trme The mtxmg trme ends when the drscharge chute opens

f"name ptate on the mixer. Any concrete mixed less than the specmed time shall o

reaches its maximum raised position, 4 seconds shali be added to the specrfred

be dlscarded and dlsposed of by the Conlractor at hls own eXpense ;;= .

" The trmlng devrce on statronary mixers shall be eqmpped with a bell or other -

- suilable warning device adjusted to give a clearly audible signal each time the

-lock is released. In case of failure of the timing device, the Contractor will be .

. permitted to continue operations while it is being repaired, provided he furnishes =~ *
" an approved timepiece equipped with minute and second hands. If the timing = .
~device is not placed in good workrng order within 24 hours further use of the

mixer wm be prohrbrted untll reparrs are made L R o

3242

Retempenng of Concrete N

~ " Retempering concréte by adclrng Water or by other means wall not be permrtted
-~ Waler shall only be added to bring the s!ump to the Specmed value prowded that - =
water content does not cause the design Value of the water—cement ratioto be -

 exceeded. Congcrete that is not wrthtn the specmed stumps I|m|ts at the tlme of
_ placement shalt not be used - : _ _ S

3243

errng |n an Emergency

Remlxmg of concrete which has become partrally hardened wrl! not be permttted
Such shall not be used i rn the Works

' T83-14 :




Where. by reason of delay. it is desired to hold a batch in the mixer, mixing may

. be continued for a maximum of ten (10) minutes. For longer periods the batch
may be held in the mixer and turned over at intervals as directed by the Engineer.

In the case of breakdown of the mechanical mixing equipment the Engineer may

"give consent to hand mixing, in small quantities (for mass or reinforced concrete

only) so as to reach a support or a suitable location for a construction joint. Hand

. mixing may only be carried out under the supervrsron of the Engineer or his

_ representatwe

' ', ) =Hand mixing wrll not be permrtted for prestressed concrete

Where mixing by hand is permltted the foltowrng procedure sha!l be adopted

325 4
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' . Hand mrxrng shall be done on a suitable waterlrght platform of suﬂrcrent

- size to allow the maxrng of at least two batches srmultaneously

"4 The amount of cement used shall be ten (10) percent more than the

amount spectfred for machrne mixed concrete of the same class.

. The fine aggregate and cement shall first be mixed until a uniform colour is
: obtarned and then spread on the mrxmg platform in a thin layer.

. The coarse aggregate which ‘shall have been prevrously drenched wilh
.. water, shall then be spread over the fine aggregate and cement in a thin
. layer, and the whole mass tumed as further Water is added wrth a rose

’ spnnkler L T . . . o

e After the water is added the mass shall be turned at Ieast three trmes not
... including shovellrng into barrows or forms, untrl the mrxture is uniform in
- colour and even in appearance. - s o .

. Hand mrxrng of batches shall not exceed 0.2 cubrc metres per batch

e At least two test specrmens shall be moulded for 28 days acceptance  tost
- from hand mixed concrete. These tests shall be addrtronat to those requrred '
“in accordance wrth Clause 3.3.7 : :

Aclc"eptance ‘of Concrete -

Concrete Control - General

- The Contractor will be lully responsrble for the supply and delrvery ol concrete

L under this Contract.

" Concrete shall be produced trom a mrxrng plant whlch has been cbnsented to by
.-, the Engineer for the particular strength grade of required. Where concrete is to be
'+ . mixed -away from the S|te, 1t wnl be supervrsed by the Englneer or hls

. ._:;.representatnre o e T e L e o . : o

.. Theé Contiactor shall hot obtarn supplres ot concrete from a plant tor use in the
.. Works: without-giving 24 hours nolice to the Engineer on each occasion. The
=i 7. Engineer will not-accept responsibility for any {oss or delay to the Contractor by

T hIS far[ure to provrde notice to the Englneer e _ :

Concrete. shatl not be mixed untl eonsent to do so has been given by the
.- Engineer. Such consent -may be withheld or withdrawn for any reason deemed
.- sufficient by the Engineer, including unclean . excavation or formwork,
- - unsatisfactory formwork, incorrect reinforcement, madequate transporlrng or

ir'{f__',cornpactrng equipment, insufficient Contraetors labour rnelement weather or
"Ef_condrttons whrch are unsate EEE : _



3 2.5. 2 Conmstency of Concrete -

~ The concrete to be placed in the work shall be of such consmtenoy that it can be
' placed, compacted and worked readily into all comers, angles and narrow

- seclions of the forms and around reinforcement without causing segregatlon of

- the materials or excess free water to collect on the surface.

' The Contractor shall state (when submlttlng details of the proposed mix desrgn)

the stump value proposed for each mix within the limits contained in Clause 3.2.1

The conslstency of the concrete shall be dotermined by a slump test in
accordance with AASHTO T 119 (ASTM C 143). The Confractor shall provide at

- his own cost all equipment and facilities for the taking of the slump tests. The

tests shall be made i in the presence of the Engmeer or his Representatlve
Unless cthenmse consented to by the Engrneer the slump of the concrete shall

" not exceed 100 mm for strength grades up to 35 MPa (350 kglcmz) and 80 mm

- _for strength grades of 35 MPa and above o
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3.3.1

‘ CONCRETE IN STRUCTUHES :

’Responsrbrltty of the Contractor S .
- The Engineer may request that the Contractor submlts, for consent drawrngs

- Specifications, calculations and other inforniation as shall be necessary to salisfy

the Engineer as to the suitability and adequacy of the falsework, ‘scaffolding and

- formwork that the Contractor intends to use on the works of the Contract. -

'Consent of the Engineer shall not relleve the Contractor ot any ot his

responsrbrhtres under the Contract
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_FormWork S

Desrgn _ S o o N T _
Formwork shall be prowded to produce hardened concrete to the Ilnes levels and

- shapes shown on the Drawings or specified elsewhere. It shall have adequate

strength to carry all applied loads, including the pressure of fresh concrete,
vibration effects, weight of workmen and equipment, without undue loss of shape.
Forms shall be mortar tight and designed to allow removal without risk of damage

= o the completed struclure. Joints in the formwork shall be perpendicular to the

main axis of the shape of the concrete, unless otherwrse dlrected or approved by

- the Engrneer

2 0f required by the Englneer detarted drawrngs deS|gn catculatrons, rncludrng
“ design- assumptlons such™ as rate - of pouring and ‘concrete temperalure,
.. description and/or samples of materials proposed for use shall be submitted for
. the Engrneers consent before manufacture of 1he formwork is commenced '

" Formwork shall bé so constructed and be sufficient to tolerate hrgh frequency :
" vibration and shall be uniform - stiffness - to -avold causing varying vrbrahon
g amphtudes over the formwork surtaces dunng compactron of the concrete

" Design of formwork shall be such that it shall riot be necessary to drop concrete :
* freely from a greater height than two (2) metres or to move concrete along the o
o lormwork after deposmon : A

~ - For beams, grrders and srmllar members the desrgn of the formwork shall allow

< removal of the side forms, without interference with other forms and/or fatsework : :
“Removal of all forms shall be possible so thal the load is transferred lrom the o

- forms and falsework to the structure smoothly and gradualty

TSB 16



- Provisions shall be made for the accurate location and firm support of fillings,
bolts, ducts, anchorages and formers and holes as shown on the Drawings.

.- Temporary fillings used for the support of the formwork shall be arranged to
permit removal without damage to the concrete. '

Forms for edges of concrete shall prowde chamters and for re- entrant angles
_illets as shown on the Drawings, or if not shown, of 25 mm on each side with
.. equal angles in all cases. Where shown on the Drawmgs corners shall he formed
. wath fillets or curves. _ :

S . Where formwork is mtended for re-use several ttmes, the desrgn shalt allow for
& S the deterioration of the materials in handling. :

The use ot non-removable formwork wrll not be permttted unless shown on the
_ _Drawmgs or ordered by the Engrneer -

3.3.2.2 Constructlon T : ,
Foims shall be of trmber steel precast concrete polystyrene or other approved
. materdal, Materials used for formwork shall be- sound, clean, free from
‘" imperfections and sufficiently uniform so that the specified surface finish can be
_attained: All timber shall be free from knotholes, loose knots, cracks, splils, warps
.~ and other defects which would affect. the strength of the formwork or the
. - appearance of the finished concrete surface . :

" Timber forms for exposed surfaces shall bo constructed from plywood or partlcle '
- board wrth hardwood or approved softwood studs and wales. Dressed timber
forms may be used onty with the consent of the Engmeer Ly Con

The type and qualtty of materral selected for formwork and workrnanshlp used in
.- conslruction shall be such that the surface spécified shall be obtained. {See
=/ Clause 3.3.8). Forms shall be constructed in such a manner that stnpptng shall
' * - notresult in damage to the concrete. . T : . -

R Formwork for all exposed surfaces shall be made from panels hawng umform
* widths of not less than one metre and uniform lengths of not less than two metres,
. except where the dimensions of the members of the member formed are less -
: ':than the specmed panel dimensions. Plywood panets shall be placed with the
. grain of the outer plies perpendicular to the studding of joists, unless otherwise
~ permitted by the Engineer. Where plywood form panels are attached directly to
... the studding or joints the panel shall be not less than 15 mm thick. Plywood from

Do panels less than 156 mm thick, otherwise conforming to these requuements may -
. be used with a continuous backing of dressed ‘material of 20 mm_minimum
" thickness. All form ‘panels shall be placed in a neat symmetncal pattem subject

. tothe consent ot the Englneer . _

Forms tor atl surtaces whlch will be comptetely or permanentty htdden below the
- ground may be constructed from dressed or undressed ttmber, steet plywood or
' .parttcleboard ' SRR o T :

R The use- of wrres or bolts extended to the surtace of the concrete W|tl not be

o permrtted except where shown on the Drawmgs, or |f consented to by the . -
'j'l-*Englneer S ;! SR : = -

e Any embedded ttes shati remaln embedded and shati termlnate not less than

. twently five (25) mm back from the formed surfaces Ties shall be constructed so

. that the ‘removatl of the end fasteners can be accompttshed without spalling the

U “concrete faces. All récesses shall be filled in accordance wrth the requ;rements of

;ClauseSGSotthts Specrttcatlon S L PR S A D




Ties embedded in parts of the structure below the water shall have stainless steel
. tips. Stainless steel sections of the tie rods shall extend not less than seventy five -
= {76) mm Into the concrete trom the face ot the tace recess formed by the mner_

spacer

3 3 2 3 Erectlon of Formwork

Dimensions and posrtron of forms, espec|aliy those aﬂectmg the constructron of

subsequent portions of the work, shall be carefully checked after the forms are -

- erected. Forms shall be aligned accurately and the location of all fitlings, hole
~formers, etc. checked prior to placing concrete. Overall accuracy of the formwork

shall be to the satisfaction of the Engrneer and shatl ensure that the requrrements

~ of Clause 3.3.9 Tolerances are met

The interior surface of the forms shall be treated wrth the I|ghtest practlcal coatlng .

of an approved non-staining release agent before the steel remforcement or other
insertions are placed to ensure non- -adhesion of the mortar.

The formwork shall be mspected by the Engrneer and the placrng of

_ reinforcement i in the spaces formed shalt not eommence untrt consent rs glven by N

S the Engineer.

~The lormworkr shall be agarn rnspected by the Englneer before placrng of

- concrete is commenced. Before consent to commence concreting is given, all dirt,
chips, hardened concrete or mortar and all torergn matter shall be removed trom o

o the forms.

_ Such consent wﬂt not relreve the Contractor ot responsﬂarlrty lor any defects in the SRR
formwork, reinforcement, embedded components or the formed concrete surlace

' - which may become apparent during or after casting the concrete

x When an |nspeet|on is requested by the Contractor a notlce ot not less than 24 _j B

, '_‘hours shall be grven to the Englneer

3.3.2..4

" the effects of low temperature or excessive evaporation. “Unless ‘otherwise . -~

~ specified or directed by the Engineer in wriling, forms shall not be removed from -
 the concrele until the times specrtted rn Tabte 3 6 have elapsed These penods

' may be extended by the Engrneer 8 : : I

. Forms for cotumns and other load beanng members shatl always be stnpped to . -~
* determine whether they are satrsfactory betore removrng falsework from any . .

Removal of Forrnwork

S Al formwork shall remain in place untrl removat is authortsed by the Engrneer S
~ The formwork shall be undisturbed untit the concrete has adequately hardened
and has alttained the nécessary strength to carry its own weight and construction -

loads. When requrred forms shall remain in place to protect the concrete against

) :structural members they support

In the case of complrcated shapes where shrlnkage stresses could cause

o crackrng, the Englneer may permtt side torms to be toosened at an eart:er stage

 Inthe case of concrete contalnlng specrai admrxtures stnppmg trmes shalt be as o
determined by the Engineer who will take into consideration the age which such 3
“concrete would have the same strength as that contammg ordlnary Portland PR

."','Cement wnhout addrtrves r

To permlt the satrsfactory trnlshrng of kerbs, crash barrlers posts etc torms tor'_,

such members shall be removed in not less than 12-hours. nor more than 48

hours after placing concrete, depending on weather conditions. The forms for ©

AT
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adjac_ent parts of the structure shall be specially designed to permit this being
done without injury to the concrete.

All recesses shall be filled i in accordance with the requrrements of Clause 3.53 of
this Specr!rcetron

. Table 3. 6 Trmes for Removal of F ormwork

For Concrete Mix deslgned on Use of :

- Positionof Form - - Ordlnary Poiiland Coment ~ High EarlySlreng!h
; o P " (molsture curing) i © Portland Cement
Sides of beams, columns, wall ete. when
the helght of each day's pouris: ' _ _ ‘
© TUnderosm |fday T |t8hous
T 0Bl3om - - . |2days - . |i5days
L 301060m R R Jdays . - 25days - -
‘. GOIOQOm Lo o Ibdays ot 4 days
SrdesotSquare Prles e 1'2'I:1_c>ur_s ... ... . p8hours ..
SrdesofOc!agonalPr!es e e | 24houwrs 18 hours |
Supporting forms and falsework: __ :
s+ Under deck stabs of girder bridges | 7days : w } 7days
« * Under simply supported slab spans | ‘10 days T 0 days
+ Underthestemsofsimply = - 2ldays T oo | 2t days
. supporled grrders and srngle span I )
. arches : :

Supporiing forms and falsework under Until 70 percent of the presiressing force is epp!red lo the

prestiessed concrele members < [ ¢ concrete untess otherwise drrecled

3 3 2 5 Precast Deck Formwork

Where shown on the Drawmgs deck formwork shall comprrse precast concrete

'slabs The slabs span between the tops of the beams, ‘are completely self-

supporting, and are not recoverable. The Conlractor shall supply and erect

< conventional formwork for the deck overhanging he outer beams and where
- - required elsewhere, such as at the end of the spans. Unless otherwise specified
- or shown on the Drawrngs the s!abs shall be manufaclured by the Contractlor.

. Before placrng slabs the seatlng along the top ﬂanges of the beams shall be

brushed clean, then cement morlar placed in a lhin layer along each seating to

- .-improve the bearing of the slabs, The slabs shall be faid before the mortar
~..commenges to set, and shall be butted tightly togelher After placing slabs and

.-, before placing reinforcement, all joints between slabs, and between beams and
R slabs, shall be filled with mortar. Immediately before concrete in placed in the
_“deck, the whole of the formwork slabs and tops of beams shall be thoroughly

.~ wetted and kept wet until covered with concrete. All costs of handiing, setting,

" "and stopping for formwork slabs shall be deemed to the rncluded in lhe schedule

|tem for deck concrete

: 'Note The use of precast deck formworlf is not applrcabie r‘o lhrs contract

18319



3.3.3

3.3.3.1

‘Joints

Construction Joints

Construction joints shall be located where shown on the Drawrngs or permrtted by

the Engrneer Construction joints shall be perpendicular to the principal lines of

'stress and in general shall be located at pomts of mrnlmum shear

At horizontal constructron jomts, gauge stnps 40 mm thick shall be placed inside

. the forms along all exposed faces to give the joints straight lines. Before placing

fresh concrete, the surfaces of consiruction joints shall be sandblasted or washed
and scrubbed with a wire broom, drenched with water until saturated, and kept

. saturated until the new concrete is placed. Immediately prior to placing new

concrete the forms shall be drawn tight against the concrete already in place and
the old surface shall be coated thoroughly with a very thin coating of neat cement
mortar. Concrete in subsiructures shall be placed in such a manner that all

~ horizontal construction joints will be truty horizontal and, if possible, in locations

such that they will not be ‘exposed to view in the finished structure. Where vertical

- conslruction joints are necessary, reinforcing bars shall extend across the joint in

such a manneér as to make the structure monolithic, Special care shall be taken to

- avoid construction jornts thorough large suntaces whrch are to be treated
_architeclurally. ' T : Co

B 'Necessary dowels, load- transfer devrces and bondrng devrces shatl be placed as |

_shown on the Drawrngs or drrected by the Engrneer e

3332

Expansron Jornts -

.. Provision for expansron and contractrcn in concrete structures shall be as shown N
- on the Drawings. Expansion deétails are designed and dimensioned for installation
al amean temperature of twenty-seven {27) degrees Celsius. Where the ambient
- temperature is likely to vary by more than five (5) degrees from twenty-seven
- degrees Celsius the Conlractor shall request the Engineer to give a direction = -

regardrng any at[owance whrch shall be made in settlng the expansion jomt

B _'Jornt gaps shali be constructed as shown on the Drawrngs

© The supply and installation of deck expansron joints in bndge decks shall be in

. to the Engtneer tor h!S revrew and approvat prror to therr procurement and_

accordance with the technical proposal which shall be provided by the Conlractor

: mstaliatron

3 3 3 3 Open Jomts

' Open jornts shall bo constructed where shown on the Drawmgs by lnsertron and o

= ': subsequent removal of a wooden strip, metal plate or other’ approved material. -

- The'insertion and removal of the template shall be carried out without causing -
- damage o the concrete, Rerntorcement shall not extend across an open joint

- unless so shOWn on the DraWIngs

3334 Frlled Jo:nts : o

_ .Where shown on the Drawmgs, jornts shall be filled wnh purpose made elastrc |
joint filler. The Contractor shall submit samples and technical data of his proposat

The openings for pre- tormed poured or cther expansron jornts shalt be_'_

constructed i ina S|m|!ar manner to open joints.

e for joint trtler not less than 3 months before its mtended use.

TS3-20
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3.3.5

Joint filler shall be pre-formed, highly resilient-type sponge or cellular rubber
conforming to ASTM D 1056, of 10 mm thickness and of density not less than 30
kg/m3. Joint filler shall be held in place against the completed side of an
expansron jornt by a waterproof cement or other approved means.

- Joint filler shall have but not be Ilmrted to the tollowrng mlnlmum propertres

Sie It ‘shall exhibit sustarned adhesion to concrete under wet condrtrons and not

become brittle after prolonged hot dry condltrons
s ltshall not rupture as a result ofa shear movement of .30 mm

7' '. It shall be non- toxrc and non |njunous to concrete ‘, '
Al jornt surfaces to be filled shall he clean, dry and fully cured

3.34 N BT
' 7 = The design, erection ‘and rerfioval of falsework and scaﬁoldmg and shaIl comply
- _.wrth the requwements of Sectron TS 9 ot thts Specrtrcatron

_' ‘3.3.5.1

Falsework and Scaﬂotdmg

Placrng of Concrete

Breakmg Back Concrete and Bondrng of New Concrete :
Where apphcable, concrete in the exrstrng structure shall be broken back as

" shown on the Drawings. 'Any cracked or damaged concrete remaining after
* breaking back shall bé removed and replaced ‘with new concrete to the

_satrstactlon of the Engineer.

Al faces of concrete against whlch new concrete is to be placed shall be
~ scabbled, brushed clean, and then coated with an approved epoxy resin or other
..~ approved bonding agent immediately ahead of the placing of the new concrete.

.. Concreteé or bonding agent shall not be placed until the surface against which the

g 3.3.'5.2

concrete is to be placed has been rnspected and approved by the Engrneer

Chlpptng Back Surfaces of Exrstlng Masonry Structures and Bondrng of
“New Concrete -

. Where applrcable the plastered surtaces of exrstmg masonry structures shall be

" chipped back as shown on the Drawings for a minimum depth of 20 mm in order

_to expose a sound masonry or mortar surface. Any cracked or damaged masonry
- remaining after chipping shall be removed and replaced with new concrete or
- masonry to the satrstacllon of the Engmeer ' L

'The chlpped surfaces of exrstlng masonry agarnst whrch new concrete is to be
' placed shall be brushed clean, and wetted with water then coated thoroughly with
-+ a very thin coaling of neat cement mortar immediately ahead of the placing of the

L new conerete. Gonerete shall not be placed until the surface against which the

- concrete is to be placed has been rnspected and approved by the Engmeer

3353 Placrng of Concrete J |
R General ;' '

o Concrete shall not be placed untrl the torms and any other embedded |tems have
- been rnspected by the Englneer and he has been grven his consent. :

The Contractor shall submit a scheme for the order of concretlng the cast rn snu
sectlons of the works six (6) weeks prior to placrng P RO



 * Placing of concrete shall conform te the assumptrons made in the desrgn of the
formwork ' L R

if consent is grven by the Engmeer to pour concrete in olher than daylrght hours,
lighting over the area of the pour, mixing plant, conveying equrpment etc shall be
© as specified in clause 1.6 of the General Spegcification, -~ =

- The working surfaces of platforms and conveying equrpment shall be cleaned of
all foreign material and sel concrete |mmedrately prror {o commencement ol each
conttnuous placrng run. : ‘ -

Prior te and dunng the placmg ot concrete lhe formwork and the space to be

occupied by the fresh concrete, and all embedded items including reinforcement
shall be maintained in a clean condltron, free ot water, mud, oil and other
deleterious materials. : : :

© Adter mlxmg, concrete shall be placed wrthOut delay The methods of transport

. handling and placing shall be such to prevent the segregation or loss of the
ingredients. Dropping the concrete a height more than 2 metres will not be

permrtted unless thorough approved pipes or chutes. As far as practicable these

pipes shall be kept full of concrete during placing, and their, lower ends shall be

- ~kept close to the surface of the newly placed concrete. _ :
When wheeled vehicles are used for- transporlatron of concrete, a substanttal

. gangway shall be erected above the reinforcement on supports resting on the
" formwork, The location and type of suppoits shall be to the consent of the
Engineer. Gangways shall be kept back from the worklng face a drstance of2or -

- 3 metres.

. Excessive quantrtres ol concrete shall not be deposrled al any one pornt and . -
o moved or worked along the forms. ; Sy

o Concrete ‘which has developed |ts rnrtral set or whlch is not placed “and
-+ compacted within 20 minutes after discharge from the mixer shal! not be placed
- in posrtron and shall be remOVed from the site rmmedrately T

' Between the ends of members or between specrlred constructton jornls, concrete
- shall be placed in one continuous operation such'that the face of the fresh
concrele is in a plasttc state when succeedlng concrete tS placed agalnst rl

* Where requrred by the Engrneer, concrete shall be placed on a spreadrng
- plaiform transport from the mixer. it shall be turned over to ensure a uniform o
- consistency belo_re itis placed Under no crrcumstances shall concrete be thrown -

from shovels.

Concrele shall not be placed at a rale ot less than 2 melres per hour Verlrcally R

wrthout the consent of the Englneer R

i PumpmgofConcrete IEDT TR S,
' The Contractor shall assume all responsrbtlrty and nsks mvolved in lhe pumplng o

© of -concrete, and the Employer will not consider any’ claims for exira costs

involved, Should the destgn of a mix suitable for pumping réquire cement
additional to that specified in Clause 3.2.1 the cost of the additional cements shall ..

be borne by the Gontractor. Prior to commencement of placrng concrete in the

- forms, the initial dlscharge of concrete shall be pumped to waste until a

consistent workable mix is discharged, to the satrsfactron ol the Engrneer
Alumlnlum p|pes shali not be used for the deltvery of concrete - :

3 3 5 4 Placrng Under Water | ‘

i Generat
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- Concrete, other than sealing concrete, shall be placed under water only with the
permission of the Engineer. Concrete shall not be placed in water flowing faster
than one metre per second. _ ‘

- When the Conlractor proposes o place concrete under water detalls of the
. method, equipment and materials proposed to be used shall be submilted to the
- . Engineer for his consent at least six (6) weeks prior to work berng commenced.

“ Unless otherwisé consented to by the Englneer concrete shall enly be placed by
K tremie pape or bottom dump bucket

| e Tremtep:pe e

~ Concrete shall be placed through a smooth bore steel tremie tube sufficiently
large to permit the free flow of concrete. Joints between sections of the tube shall
be threaded, greases and wrapped with an approved tape to provrde waterprool
,_,connectlons Alumtnrum tubes shall not be used. :

" The methods, plant an equipment used for concreto placing sl bo sch e

. ~ continuous supply of concrete is available at the top ol the tremre tube durmg the
" entire process of placmg concrete R

' “The tremie shall be fltted with a valve or other devrce $0 that at no tlme shall

" - - concrete in the tube come in contact with water when it is being filled. The means

of supportmg the tremie shall be such as to permit its being lowered rapidly when
necessary to prevent or retard the flow of concrete. The discharge end shall be

. completely submerged in concrete at all times and the tremie tube shall always
... be filled to a height to overcome the head of water. The rate of fiow in the tremie
- . shall be controlled by raising and lowering the tube and thus varyrng lhe exlernal

. head of concrete at the lower and of the tube. _
 LALTo. stage during the concretlng operatron shall the tremie be hlted to permrt

.. continuation of discharge unless sufficient concrete is available at the concreting

point to enable the tube to be recharged immediately. Concrete shall be supplied -
. to the tremie at a uniform rate to provide a continuous llow with the tremie tube
as full concrete as reasonably practrcable = : e

" In the eVent that waler enters the tremie tube or the tremie actton is lost durmg

o ":_’"castlng and if the Engineer considers that as a résult thereof a reasonable risk

- exist that the quality of the concrete will be impaired, the Contractor may be
+. directed o mmedrately remove all the concrete placed in the current pounng _

. operatron

" The cost of removal ol lhe concrete and all assocrated cosls arising lrom failure
.. of the tremie shall be borne by the Contractor and no extensrons of time will be
i granted ' - _ o o

| A:J--ll most of the concrete has been placed prror to parlral or full breakdown ol the

' ff.;-tremre action the Engineer may permil the previousiy placed concrete to remain

~ but direct that no further concreling take place In this case, the Contractor shall
* carry oul any additional sealing which i in the opinion of the Engineer is necessary,

7 and dewater and prepare the surlace of 1he prevrously placed concrete for re-

B concretlng e
_ Bottom Dump Bucket o B RS ,
IRt Bottom dump buckets shall be of a type that cannot be drscharged unlrl it rests on

| the suiface upon which the concrete is to be placed. The bottom doors when
.~ tipped open shall open freely downwards and outwards.’ The bucket shall be

open at the top but the top surface of the concrete shall be protected from the

- ." wash of the water and the bucket shall be lowered and withdrawn slowly to avoid

" backwash The bucket shall not be rarsed to such a helght that concrete will fall -



B through water and no agitation, tampmg or vrbratlon of the concrete will be
- permilted during the placing. . . . _

iv. . Pouring Operation

o When concrete Is placed by trerme dump bucket it shall be placed in one
~ " continuous operation keeping the top surfaces as nearly level as possible until it

is brought above the water, or to the required height. The work shall be carred
- out with sufficlent speed to prevent any one layer of concrete taking its initial set
before the next layer is placed. No tamping or vibration will be allowed. After
dewatering the top of the concrete, all laitance and weak concrete shall be

-removed and the surface shatl be scabbled before subsequent placmg of
concrete : : . :

| 3355 Compactlng | . - - | 7
~ During and |mmed|atety after placung, the concrete shall be thoroughly
compacted by means of vibralion as specrfred hereunder R

s ‘Gare shall be taken to fill every part of the works, to force the concrete under and
around the reinforcement without displacing it, to work coarse aggregate back -

" from the face, and to remove air bubbles and voids. -
. ,Vabratron shall not be applred drreotty, or through the rerntorcement to sect[ons or

o layers of concrete which have hardened to the degree that the concrete ceases -
.. tobe plast[c under vibration. - . . o N _ :

~ It shall not be used to make concrete tlow in the torms over drstances $0 great as
w0 cause segregatron and vrbrators shaII not be used to transport concrete in the :
o forms : D : N N ;

S thratron shall be applred at the pomt ot deposn and in the area of treshty
' deposited concrete. The vibrators shall be inserted and-withdrawn from the
- concrete slowly. The vibration shall be of sufficient duration and intensily to

“ thoroughly compact the concrete, but shall not be continued so as to cause -
~ . segregalion. Vibration shall not at any one point be to the extent that localised
 areas of grout are formed. Application of vibrators shall be at points uniformly .
- spaced and not further apart than twrce the radrus over whrch the vrbratton is -

o visibly effeclive.

L Workmen emp!oyed in compactmg concrete shall be competent and expenenced
“in this work. Any workman who is deemed by the Engineer to be unsatisfactory
: shalibe replaced |mmedtately at the request of the Engmeer e

i " Internal Vrbrators G

: tntemal vrbrators shall be of a type and desrgn approved by the Engrneer and -

:* shall have a minimum frequency of vibration of 7000 revolutions per minute. The

L intensity of vibration shall be such as to vrsrbly atfect a mass of concrete ot 25
Comm slump overaradrus of atleast 500 mm. - - : I I .

"-:"‘__'Tabte 3.7. grves the basrs for the number ot rntemal vrbrators requlred tor -

satrstactory oompactlon SR
Table 3.7 — Number of Internal Vrbrat‘ors Requrred

3 cubic metres perhour -~ o o

Rate of Placing Concrete - - R Number of tntemal Vrbrators("

‘1 6 cubié metres perhour ¢

9 cubic metres perhour = <" D
12 cubic metres per hour:

15 ¢ubic métres per hour

o lenfaeo r\:

Note M Excludlng standby capacrty

E T<‘3 24 :f



)

sl v External vibrators . S .
" internal vibration shall be supplemented by such external vibration as is

necessary to ensure smooth surfaces and dense concrete adjacent to forms. The

- number and type of external vibrators and their method of use shall be as

required by the Engineer. External vibrators shall have a minimum frequency of

- vibration of 7000 revolution per minute. One additional vibrator for every four
- working units or part thereof shall be provided, and kept in readiness for

immediate use should a breakdown occur,

3.35.6 Deck or Stab Concrete : : .
-The upper surfaces of the concrete deck stabs shal| be carefutly screeded to the

shape and levels shown on the Drawings.

Vrbratrng screeds may be used and shall consist of a screed board wrth one or

.- more vibrating units fixed to it. Fixed screed support for screed boards shall be
- arranged parallel to the major axis of the deck or stab Such screed supports

. shall be at centres not greater than 3m. S :

Screed supports shall be set with suftrcrent camber to ensure that the trnrshed
slab levels are as shown on the Drawings or as directed by the Engineer. Screed
supports shall be set to provide the specrtred deck thickness over the tops of the _

. beams where relevant N L : . _
e Screed supports shall be tabrrcated trom materrals and ot sizes approved by the

Engineer, and shall be rigidly held in position at a spacing such that there will be
negligible deflection during screeding and so that the screed supporls can be

removed from the concrete at the completion of the screeding. Allernative
* ' screeding arrangements to those specrtred may be used subrect to the consent of

the Englneer

‘ ."_‘Concrete shall be placed evenly and spread to a tevet slrghtty above the finished

deck or slabs levels, compacted by vibrators, and then scréedéd by méans of a

- vibrating screed board placed on the screed supports and at right angles to the

direction of the screed supports. Immediately screeding has been completed the

* screed supports shall be removed and the surface made good wnh addtttonat

concrete, and trowelled to shape

* Final trnrshrng operatrons oa concrete slab shalt consist of ﬂoatrng, trowellrng,

o and brooming. ‘Any free surface water shall be removed prior to finishing.”

. Additional materials such as. cement stone dust or sand shatt not be used to dry
o7 up: surface motsture s ‘ ' : ,

As $06n as the concrete stab surface assimes a surtable condrtlon, the surface : B
~: ghall ‘bé v.rood ﬂoated |n order to trtl in hotes remove tumps and smooth off
: ndges : , s ) : _ '

- ','After comptetron of wood floatrng, the surface shalt be steel trowelled by hand or
“.: with & power trowel fitted with rotating steel floals. Power trowelling shall be_ :
7 followed by hand troweltrng to remove small Irregularities and touch up areas in
o corners, around openlngs or holes, and close to obstructrons ' weto

f_The whote surface shall then be roughened ‘with a tiff broom to provrde bond for -
- the wearrng surface, or lo provrde skrd resrstance where an asphaltrc wearrng
S surface is not to be apptred L S _

' Barrows or other conveyances shati not be wheeled drrectly on the concrete

within a period of seven days of casling. If wheeling planks are placed with care

-on the slab surface, barrows may be permitted on the wheetrng ptanks not less -
than 12 hours frorn the castmg of the stab ' R }

=



The finished slab surface shall comply with the requirements of Clause 3.3, 9,

... Tolerances. Deviations from the slab sutface greater than those specified above
~ shall be rectified to lhe satisfaction of the Engineer. L _

* Prices bid for slab concrete shall be based on the thrckness and beam hogs as

shown on the Drawings. Payment for the actual amount of additional concrete

‘Incorporated in slab thickening to offset variations in beam camber from that

- shown on the Drawings, will be made in accordance wrth the provrsrons of the

3.3.5.7

General Conditions of Contract.

Concrete Above Deck

- In the case of bndges concrete above deck shall not be placed untll the deck

formwork or the falsework for the span has been removed, :
Concrete above deck for cast-in-place post tensloned struclures shall not be

% placed until completion of the post- tensromng operatron unless specrtred or
~ consented to by the Engineer. ' : P . '

Forms shall be accuratety built to the drmensrons shown on the Drawrngs Atl '

* mouldings, panel work and bevel sliips shall be straight and true with neally

mitred joints, and atl corners in the fmrshed work shall be true sharp and clean

The forms for cast -in- place members shall be erected to the specmed ltne and

" grade, and shall be braced to remarn in correct posrtron dunng the placmg of the o

concrete.

o :The t0ps of all posts Perbs and parapets shall be forrned by placrng an exoess of o

. concrete in the forms and removing or stiiking off such excess with a wooden | _
- template moved on guides altached to the forms, forcmg the coarse aggregate . . -
“below the mortar surface The use of mortar topplng wrft not be permltted '

o _, ._The flnrsh shall be as specrhed m Clause 3 3 8

3358

Rubble or Cycfopean Concrete G : . RN RE
Rubble or cyclopean concréte ‘shall conS|st of concrete contarnrng large
embedded stones. It shall be used only with the consent of the Engineer in -

.- massive piers, gravily abutments, heavy footings and gravity walls. The class of

- concrete shall be as shown on the Drawings or as directed by the Engineer. The - |

- stone for this class of the work shatl conform to the requrrements of Clause

. The stone shall be carefully placed -not dropped or cast-so as {0 aV0|d m;ury to S

the form or to the paitially set adjacent concrete. Siratified stone shall be placed

e upon its nalural bed All slone shall be washed and saturated wrth water before -
- placing. L o ;

" The total volume of the stone shall not be greater than one thlrd of the total .

volume of the portion of the work in which it is. placed For wall or piers greater

“ than 600 fnm thickness, stone having a maximum size of 250 mm may be used.

Each stone shall be surrounded by at least 150 mm of concrete and no stone

- shall be closer than 300 mm to any top surface hor any closer than 150 mm to '

| anycoprng _ _ T _ L
- Note: Rubbfe or cyc!opean concrete is not appfrcable to thrs confracf L

3.3.6

{Cunng S el LT T e o
- Subject to the consent of the Engmeer currng shall be carned out uerng one or - -

both of the fotlowmg methods. -

. Tsaggeg




3 3.6.1 Normal Currng
i General

Exposed concrete surfaces shall be cured by covering with an approved material

. immediately after finishing and the surface small be kept moist. Alternatively,

-~ "exposed surfaces may be cured by ﬂoodlng or contlnuous spnnklrng subjects to
- the consent of the Englneer

Cunng shall continue for a penod of not iess than seven days after placmg the
concrete

Within 15 minutes if the completron of the finishing of any section of deck or slab,
- the concrete surface shall be protected by surtable means from the etfects of sun
" and wind. ‘ _

S Freshly trmshed concrete surfaces shall be etfectrvely protected from rain or
Lo damage from other sources until hard set has occurred :

i Use of Curing Compounds

| Molst curing as specified above shall generally be used. The use of cunng
- compounds will not be permltted on exposed surfaces Wthh requrre class 2 or
" class 3 surfaoe finishes.

e Cunng compounds shall be in accordance w:th AASHTO M 148 (ASTM C 309)
" “Standard Spegifications for Liquid Membrane Forming Compounds for Curing
" "“Concrete™ and shall only be used with the consent of the Engineer. Full details of |
" “curing compounds shall be submitted to the Engineer prior 16 their use, including '
* the time and rate of app!rcatron and documented evidence of the effectiveness of
the compound as a curing agent. Such compounds shall be pigmented
., sufficiently to allow visual inspection to ensure full application on the surface to
" be coated and the pigment shall not be visible after a period of 14 days after
application. Curing compounds shall not have a deleterious effect on the concrete.
- Compounds shall not darken or yellow apprec:ably, and no compound shail be

. used wh[ch will stain the surtace of the concrete

fCunng compounds “shall be applied in accordance wrth the manutacturers
instructions. Application of curing compound shall commence after the final set

" has taken place and just as the surface film of water disappears. if the concrete
 surface is dry, it shall be thoroughly wetted with water and the surface film
“allowed to just disappear prior to application of the curing compound. Any
damage caused to lhe applied coatmg shall be immediately repaired by the
“ Contractor. If coatings are being repeatedly damaged the Engrneer may drrect
- that m01st cunng be resumed : ‘

Cunng compounds shall not be applled to construction jornts unless the jomt idto
o :be scabbled or sandblasted at a later date. '

: Curmg compounds shall not be apphed to surlaces whlch are to be subsequently
~ coated_unless provision is made for removal of the compound from these
~ 2 surfaces prior to the application of the coating. Curing compounds to be used on
« " bridge decks which are lo be covered by a bilumen seal or asphalt shall be of a
type WhICh wrtl not srgmtrcantly reduce the adhesron ot the seat or asphalt

3 3 6 2 Steam Curmg

S The plant and equrpment method of control and the proposed cunng cycte for
. any’sleam curing proposed by the Contractor shall be subject to the consent of
“the! Engineer. After-the initial maturity perrod the concrete shall be cured in an

et atmosphenc pressure

TSS 27 -

atmosphers- saturated with water vapour at a- preSsure not exceedrng S
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