9.13 PROTECTION AND CURING

9.13.1 General

"~ The Contractor shall protect all concrete agalnst m]ury of harmful effect due
“to sudden drying, loading, shock or vibration uitil it has hardened sufficiently
- to prevent damage. Exposed surfaces of all concrete shall be protected from
- the direct rays of the sun for the first 3 days after placmg, if not cured by
membrane curing. All such protection shall be made effective as soon as
practicable after placing of unformed concrete or after removat of forms from
" formed concrete. Concrete shatl be cured etther by water cunng or by

membrane cunng

o 9..‘1'3.2 Water Curmg : $ Gt i : .
“ - Concrete cured wath water shall be kept wet for at Ieast 14 days lmmedlately
N followmg placement of the concrete or until covered with fresh concrete. The
" concrete shall be kept wet by covering with water-salurated material or by .
. any other method which will keep all surfaces to be cured continuously, not
- periodically, wet. Water used for curing shall meet the requirements of this
. Specification for water used in concrete, but with the additional requwement
. . lhat the water shall not contain any chemlcal or other substances that wnl -
N cause stalnlng of concrete surfaces , Sk

9, 13 3 Membrane Cunng

' a Membrane curing shall be apphcatlon of a plgmented cunng compound SR
-+ of the surface membrane type. The plgmented cunng compound shall be o
_subject to the approval ofthe Engtneer L o S %

RSUR X The cunng compound shall be apphed to formed surfaces immedlately o
- after the forms are removed and to unformed surfaces immediately after - -
- finishing work is completed and prior to any patching or other surface
- treatment except the cleaning of loose sand, mortar, and debris from the ©
surfaces. The surfaces shall be thoroughly moistened with water and the .
.~ curing compound applied as soon as free water disappears. Special care .
"+ shall be taken to eénsure ample coverage with the compound at edges,
" corners and rough spots of formed surfaces. Equipment applying curing o
- compound and the method of apptlcatten shall be subject to the approval I
- ofthe Englneer ' S L

L c.';"'Cunng compound shatl not be permltted to be used on constructton' o
.+ joints unless these surfaces are to be wet sand blasted pnor to placmg SR
. concrete on or against it, T L I : S

" d.” Traffic and other operatlons by the Contractor shall be such as to avoid
" damage to coatings of curing compound fora penod ofnotlessthan28 . . . _
days after application of the curing compound Where it is impossible .- - €
- .. because of construction gperations to avoid traffic over surfaces coated - 0 !
- - with curing compound the membrane shall be protected by a covering of
.- .. sand not less than 25'mm in thickness or by other effective means. The . -
- protective covering shall not be placed until the: sealing’ membrane is s
- - completely dry.:The Contractor, shall remove -all sand ‘covering after R
- * completion of the curing period, Any sealing membrane that is damage
< or-that peels from concrete surfaces w:thln 28 days aﬂer apphcat[on R
S shatl be repalred wnthout delay C i Dl i




e. At least 30 days before using compounds the Contractor shall submit for

- approval details of the proposed compounds. Such details shall be -

accompanied by test certificates to show that the compound will grve a

19.14 CONCRETE'TESTS_ |

9.14.1 General f S :
Lo The tests of concrete materrals shall be carried out by the Contractor in the
- Contractor's laboratory using equipment provided by the Contractor as
: Specrtred in Clause 1.6.3. The tests of concrete placed during the Works
- shall be made by the Contractor in his laboratory. The cost of all such tests

- and all chargee incidental thereto shall be borne by the Contractor.

9.=14.2 Scope ofTests | . o |
. Sampling and testing concrete matenals plastrc concrete and hardened

- concrete shall mclude but not necessanly restncted to, those listed in Table B
_ 914a . ,

TABLE 9, 14 a- TESTING PLASTIC AND HARDENED CONCRETE

' satlsfactory result for the proposed appl:catron

- Test

Samplingﬂestrng Frequency

- Sampling

‘See note a below

See note a below -

Compressive strength .

" Slump See note b below
"Air content S sger note ¢ below
Unit werght .""'-:.éeeno‘te a below

| a Sampllng. compressron testlng and unrt werght determlnatlon

'Dunng manufactunng and placing of concrete not Iess than four (4)

- samples in each. day ‘of placing, and not less than one (1) random
__sample for each one hundred (100) cubic meters or fraction thereof of
' continuously placed concrete shall be taken. Compression test cylinders
~.. of 15 cm in diameter and 30 c¢m in length shall be moulded from each

E sample cured and tested in accordance with ASTM C 172, C 192 and C

39, and JIS A 1108 at 7 days and at 28 days. The test results shall be
progresswely analysed and statistically evaluated. Evaluation shall be

- _made in accordance with ACI 214 for more than 10 successive test
L result on the fo]lowmg basrs ' ' : L g

| ‘--('i) 1 The average strength of test cylmders shall ndt below the strength

specrfred |n Clause 9.

2

. (i't) " The strength of any test cylrnder shall not be below the strength
RECERE specrfed in Clause 9.2 by more than 35 kgflcm? Gl

:'.:._The coefficient of variation for the test on each mix- shall not be greater
oo than s percent Incasé a greater variation is noted, the Contractor shall -
:: ‘review: the concrete  batching: and -mixing - procedures and the

SO 'transportalron and delivery of plastlc concrete to reduce the coefficient.

ST Unite welght ‘determinations shall - be’’ _ made at the frequency
".’_"',."recommended by JIS orACI standards S S




b. Slump tests shall be made on every batch of concrete, at all times when
test samples are taken and whenever directed by the anlneer to check
- - the consistency of a partrcular batch of concrete :

. Air content tests shall be performed on every alternate batch of concrele
- in association with the slump testin subparagraph || above

. More frequent testing of plastic concrete will be directed under certarn

circumstances, such as but not limited to, times when the sand moisture
content is flucluating, and the Contractor shall not be entitled to any

' compensation because of any additional sampling or testlng of plastic
concrete at any locatlon dlrecled by the Englneer . -

TABLE 9 14 b- CONCRETE AGGREGATE TESTlNG

| s
Sampllng EES R N
Partlcle shape T2,500 S
Clayandfinesitt -~ .. = 7 500

_ 'Materral t”nerthan 751 mlcron TTTTEOD o
|Ughtpartices .~~~ [~ s00 . -
Friable pedicles B N TR PRI SRR o114 ) B
Organicimpurites -~ [ -~~~ 500
Soundness - . . . - .. . 2500
SyGrading © o T Lt TR00
Los Angeles Abrasion | . 2,500
Unitmass .~ .7 2,500
Specify gravity and absorptron ~ . T2500
Alkalr Reactrvrty TR Whe.n g'ﬁgﬁtggrby e

T As reqwred to surt the speclf ic test in the Table

rhe Contractor shall forward one copy of all cemf cates to the Engmeer as -

R soon as they are avallable

E 9;'?4‘-3

‘Testrng Cement at Source ' R S

i Cément shatl he sampled at the source and tested by the manufacturer and
" ceitifiéd as conforming to the reqmrements of this Specification before being
- dispatched from the factory of ‘the “‘cément ‘manufactirer.” All - costs R
. .associated with the sampling and testing shall. be included in the vanous -

= rates in the pnced Brll of Quantrtres for concrete construct[on

o 9 14 4 Samplmg and Testrng Plastlc Concrete

- a " The Contractor shall sample concrete for testrng in accordance wrth Sub- e
' Sub-Clause 9.14.2 from the batchmg and mrxrng plant, delivery trucks, at
‘ ..the forms- or .elsewhere where concrete is being handled or placed. Co
.. Samples shall be. obtained at uniform intervals, as:directed, throughout =~ -~ -
- the production or. .delivery of . concrete .for -a given. placement. A - .
- placement shali be consrdered as an operatlon involving the continuous .
: placmg of concrete between adjacent construchon Jornts Unless o

B 928 L
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A
- concrete liable to rejection may be tested for compressive strength by
., obtaining core specrmens 100 mm in diameter from the in-situ concrete -

~ otherwise specified, the frequency of sampling of a type of concrete in
. any one placement shall be in accordance with Table 9.14.c.

" TABLE 9.14.c - FREQUENCY OF SAMPLING CONCRETE

Up to 10m*>.. - .. - 1sample .
10 tod0m* | 2samples
. 40to 80m* .. | .. 3samples -

For each additional 50 m® or part thereof, 1 additional sample shall be

taken. The sample shall be sufficient to prepare the cylinder specimens

. specified in sub-paragraph d. of this Sub-Clause and unit weight test,
' sl_ump test and air content test specified in Sub-Clause 2. of this Clause.

Where the rate of concrete placement for any single stiucture exceeds

- 100 m*day the number of samples may be reduced to 1 sample per 40

m?* at the sole dlscretlon of the Englneer _

Where the concrete is. deposrted into the forms dlrectly for. the agrtator _
- truck .chute, sampling shall be from the discharge and the sampling =
g procedure wrll be in accordance W|th the approprrate standard specrtred

at 7 days and 3 speclmen cylrnders for testing 28 days plus as many
: specrmens as requrred for other testlng he made from any one sampte B

. The Contractor shall prowde the requrred quantrty of concrete for
-sampllng and testing and shall include the cost of this concrete in the
© various rates and prices tendered in the B|II of Quantltres for the various -
- |tems of concrete constructron S : '

The Engtneer has the rlght to be present at any samptlng or testlng
‘conducted by the Contractor LT R _

9145 Testmg Hardened Concrete in Structures f' :

If appmVed by the Englneer on each specmc occasron hardened

with a helght to diameter - ratro in accordance wrth the appropriate

-zstandard specifi ied in Clause 1.6, At least 3 ‘specimens shall be tested -
~and the points from which the specimens are obtained shall be as
- directed. Testing of cored samples shall be in accordance wrth the -
_ 'appropnate standard specrf ied in Clause 1 6 '

If the aVerage compresswe strength of the core specrmens S0 obtalned '

= s equal to or greater than the spec:f éd charactenstrcs strength for that

- 'section " of the’ Works, “then " the concrete represented by the core
_ ,sp‘emmens shall be considered to be structurally satlsfactory

_‘If the concrete is consrdered to be structuraliy satrsfactory then the ho!es E
* left by the removal of the test cores sha!l be reparred to the approvat of L
;_j':the Englneer R : _ Lo

R T

':'Untess othenmse d:rected concrete which falls to meet the requuements e

- S of thls Clause shall be removed and rep!aced in an approved manner.

AN



3.14.6 Payment
a. The entire cost of performrng the work requrred by this CIause 9.14 will

9.15

9.15.1

A,
- lines.

be deerned to be included in the various rates and Iump sums tendered _

in the Bill of Quantrtles for concrete constructron

The entrre cost of secunng and testing core specrmens of hardened
concrete and of removing and replacing rejected concrete or repairing
cored holes shall be borne by the Contractor. The cost of all equipment
for testing and the testing shall be included in the rates tendered in the
BrII of Quantrttes for the various |tems of concrete constructron -

FORMWORK B

General

Forms shall be used to conf ine concrete and shape rt to the requrred

- The forms untess otherwrse specrfrcally provrded ‘shall be of timber -

plywood, steel or other suitable and approved materials, and shall have

L sufficient strength and rigidly to withstand the pressure resuiting from

placement and vibration of the concrete without deflection from the

| - prescribed lines. The surfacés of all forms to be in contact with the
concrete shall be clean rrgrd and suﬂ" mently tlght to prevent toss of ..
- montar. S . , ] t

*Edges at lntersecttons of concrete surfaces that wrll be exposed' |
- permanently {0 view, and other edges of concrete surfaces as shownon
" the Drawings or directed, shall be. bevel!ed or rounded not less than 20

mm by the use of mouldmg stnps

tmmedrately before concrete is ptaced precautron shall be taken tosee .
- that all forms are in proper alignment, non-defective, sound cleanand = . .
~ free from pro;eclrng nails and that all from supports are thoroughly‘ o

~ . secure and tight. : :

: The Contractor shalt submit the desrgn drawrngs of- the forms from
* supports and scaffotdmg for the approval of the Engineer before

manufacturing the forms ‘but such submission to the' Engineer and

* - approval by him shall ‘not ‘relieve ‘the Contractor fromi“any of his
" tesponsibilities under the Contract for the’ suocessful completron of the T
' structureand the safetyofthe Works e S o

9 15 2 Naterral

a. All materials, except steel forms used in formwork shatl be fhewi and B
) subject to the approval of the Engmeer Lumber and timber shall be -
sound’ and straight, and free from. wrap, decay and loose knots. They Do

" shall be dressed smooth and be umform in wrdth and thrckness pnor to_ T
g fabncatron of formwork e it ; R

Ptywood shall be of & Water resrstant type and shatl have suffrcrent SR
_ thickness to support the pressure of concrete as p!anned for the -
padrcutarplacement Ot SR RIRE :




- 9.15.3 lnstallatlon and Preparatron

a.

The formwork shall be installed to the establrshed alrgnment grade and

. dimension shown on the Drawings and deviations from the established

o alignment, grade and dimensions or damages during installation shall be
- remedied or removed and replaced by the Contractor prior to concrete

placement

Forms shall be installed such that joint marks on concrete surfaces are
in alignment both horizontally and vertically and the joints between

~ surfaces shall be smooth, All vertical joints in form lining shall be equally

- spaced along the length of the form lining shall be equally spaced along

- the length of the form for exposed concrete surfaces The spacmg will be
'+ identical in succeedmg ptacements o

'Before placung concrete all forms shatl be ngtd and trght and shall be

-thoroughly cleaned, and all wooden chips, saw dust, dry mortar lumps,

i foreign malter and éxcess water shall be removed from belween the

. forms. The forms shall be surface-treated with a commercial mineral oil

...o- of a type approved by the Engineer. The form oil shall be apphed before
- ; .the reinforcement is placed. Forms, which have been left in place for an

- extended period of time such that the oil has dried out, shatt receive

_further surface treatment as dlrected by the Engmeer

Where forms for contmuous surfaces are p!aced in successive Irfts care
_shall be taken to fit the forms tightly over the previous lift so as to
: prevent leakage of mortar from the concrete at the construction jomts

Forms o be used more than once shal! be marntamed rn a servrceab!e

. condition and shall be thoroughly cleaned before being reused. Forms
. on exlerior faces of walls shall be kept clean by means of sptash boards
; whenever practrcab]e P : I

:Internal tles conststrng of botts and rods shall be so arranged that
- embedded metal shall terminate not less than 30 mm from the formed -
“surface of the concrete after forms are'removed where the maximum
- size of aggregate is 40 mm, and not less than 50 mm where the

maximum size of aggregate is 80 mm or larger. Wire ties through forms'

' ~ shall not be used untess authorrsed by the Englneer

= M The tles shall be constructed 50 that the ends or end fastener can '

- be removed wrthout causrng spalhng at the faces of the concrete.

(ii) - ? Recesses resultrng from remOVat of form—tres shall be repalred as

specrfred in Ctause 9. 1?

iy Where form tres are used in external walls or |n watls of water _

9 15 4 Removal

,_.a

‘_retarnmg structures they shall be fitted with an approved water
stop to prevent Water seeplng along the tles . e .

\

Forms shall not be removed untll the concrete has hardened and has

- sufficient :strength:to - carry. its own weight safety together wrth any |
;;_constructron load llkelj to be |mposed upon it.: ST

. “Forms shall be remoVed only’ wilh the approval of the Engrneer and |n" -
© general, shall be:left-for: periods not less than the followmg number of e

e AR days or hours after the concrete is p!aced



Centring under beams, girders and arches days * : - 14days <

= Slabs hawng clear span more than 3m g : 14 days

- :Slabs havrng clearspanSmor Iess AR T i Tdays

o Co!umns piers, walls and srdes of beams up to © o 24 days

- 4.8m high o Lo

- - Columns, piers, walls and srdes of beams more -1 48 days
- than48mh[gh Vs el _ SRR

: Beams glrders and stabs shalt be sohdly propped at appropriate centres |

immediately after and progresswety with removal of forms and such
props shatl remaln in place for a mmlmum of 28 days after concrete |s :

o placed

) ‘_(‘are shall be taken rn removmg forms to prevent damage to the"
_{concrete : : NP : Sl

. Concrete shall be cured tmmedrately the forms have been removed and
< euring only temporarrly stopped in the actuat Iocatrons where reparrs are

. being carned out.

9155 Payment | T
: Separate payment wull be not made for furnlshlng, mstaltrng and remowng

. In order to avo:d excessrve stresses in the concrete that _might result

from ‘swelling of the forms, timbeér forms for wall openings- shall be

" looseneéd as soon as this can be accomplished without damage to the
- concrete. The form for the opemng shatl be constmcted S0 as to facrlltate =
. : such toosemng L :

‘ - formwork, supports and scaffolding.and for all works performed by the

. Contractor in complylng with the requrrements of this Clause 9.15 and all -
.. ..costs shall be deemed to be tncIuded in the appIrcabIe rates in the BrII of Lo

Qe _ Quantrtres for concrete constructron

918 '_

'-.FINISHED AND FINISHING

9 16 1 General

Ca: The ctasses of ntSh and the reqmrements for f mshlng concrete )

- surfaces shall be as specified .in this Clause -or-as shown on the
o Draw;ngs Surface irregularities in finish, as described herein, shall be
. _'V'fdrstrngurshed from ‘tolerances for - estabhshed lrnes grades and_ L
. dimensions i in accordance with Clause924 B PR

Sun‘ace megulantres are desrgnated as abrupt or gradual" for the -
- purpose of classifying finish. Offsets resuttrng from displaced, misplaced -
- or mismatched forms, or loose knots in forms or other similar for defects,
-+ shall-be considered abrupt-irregularities and will be checked by direct
- measurement. All other suiface irregularities ‘shall be considered gradual R
lrregutantres and will'be tested by use of a 1.5 meter straight edge for'_ C
.. formed surfaces and a3 meter stratght edge for unformed surfaces

'V-Flmshmg of concrete sun‘aces shatl be performed onty by skllled_ L

workmen



. J'...,.s_wr’\

9 16. 2 Formed Surfaces

The classes of finish for formed surfaces are des:gnated by symbols 1, F2,
~F3 and F4 as follows

Loa

F1 Flnlsh F1is a frmsh appl:ed to formed sun‘aces wh:ch will be
covered by fill material or by concrete. Correction of surface 1rregulant|es -

- - shall be required only for depressmns which exceed 25 mm.

F2: lesh F2 is a finish applxed to formed surfaces whrch will be

' permanently exposed and where a reasonably altractive appearance is

" required, including tunne! plugs, and other surfaces for which the

" finishes are not specified. Surface irregularities shall not exceed 6 mm

for abrupt lrregulantles and 15 mm for gradual |rregufanhes '
£3:  Finish F3 is a fi nrsh applied to formed surfaces whlch will be

- permanently exposed to public view and where an attractive appearance

' is paramount and include the bridge supersliuctures and all concrete -~

work in the spillway structurés, intake structure and outlet structures

- - except where F4 finish is specified in the following paragraph. Surface ..
irregularities shall not exceed 3 mm for abrupt :rregulantles and 6 mm for C

graduat |rregu|ant|es

F4: Finish F4is afi nrsh apphed to formed surfaces for Whlch allgnment |

~and evenness of surfacé are of paramount importance  from: the’
. standpoint of ehmlnatlng destructive éffects of water action. Included in -

" this class are the water surfaces of the spillway walls, piers and the walls

. of oullet structures. Surface iregularities shall not exceed 3 mm for. =~

L abrupt irregularities not parallel to the direction of flow, 6 mm for abrupt

" iregularities parallel to the direction of flow, and 40 mm for all gradual .

irregularities. Gradual irregularities that have a slope steeper than 1 in

- 20 paralle! to the flow direction and all abrupl irregularities in excess of "

- the allowed limits shall be ground to a slope of the allowed limits shall be - o

- ground to a slope of the abovesaid limit except that abrupt irregularities

017

such as pmmg or alr holes shall be remedled in accordance with Clause

9 16 3 Unformed Surfaces -

a..

5

The classes of fi msh for unformed surfaces are desrgnafed by lhe :
symbols U1 U2 U3 as follows e . :

U1 FInISh U1 is a screeded fnlsh applled to unformed surfaces Wthh

- will. be covered by fill material or by concrete. Finish U1 is also the first -
stage of finish U2 and fi nish- U3. . Finishing shall consist. of sufficient
- levelling : and . screeding to . produce untform surfaces Surfac_e

o _megu!anues shaII not exceed 25 mim.

Cy2; ‘Finish U2 is a* floatéd fnlsh appiled to unformed surfaces of '
o waterways or surfacés which will be ‘generally exposed to view such as
- spillway. struclures, .intake structures, . outlet’ structures, slabs, decks, .

: .-___f"-_rlandmgs, tops of. wa!ls and piers. Flmsh uz2is also the second stage of -

s ‘-::,';_';V;Fmrsh U3. Floating may be. performed by.-use of hand power-driven . - -
i ;'—;.eqmpmenf Floatlng shall be slarted as soon as ‘the screeded surface -

- has stiffened sufficiently and shall be the minimum necessary to prodtice

a surface that is free.of screed marks and uniform in texture, Surface . - 7
a_lrregularmes shall be.in accordance with the requirements of Finish F4 2 o

| “except that. no ,abrupt iregularities, shall be acceptable, The surface
"lrregulantles of spillway cres_t bfocks shall be accordance wrfh the o

- reqmrements of FinlSh F4.

9-33



“d.” U3: Finish U3 is a trowelled finish applied to the unformed surfaces of
- building floors, When the floated finish has hardened sufficiently to
- prevent an excess of fine material from being drawn to the surface, steel

trowelling shall be started. Steel trowelling shall be performe_d with firm
pressure such as will flatten the sandy texture of the floated surface and

.. produce a dense uniform surface, free from blemishes and trowel marks.

Surface irregutarities shall be in accordance with the requirements of

- Finish_ F4 except that no abrupt arregutantres shall be acceptable and
' surface irregularities shall not exceed 5 mm. Immediately following steel
_ trowelling, the surface of floor slabs shall be floated with foam-rubber

face float to achieve a umformly textured slr Jhtly roughened non-skid

- sudace as dlrected

9. 16 4 Spnnklmg wrth Cement

" Sprinkling of the surfaces wnth dry cement or other materral durlng fi mshlng

- operations for drying of the concrete to facrlrtate trowelhng or any other

947

9.47.1

purpose wull not be permltted

_DAMAGED OR DEFECTIVE CONCRETE SURFACES |

General S _ \ . _
o _Defectrve concrete and concrete damaged from any cause shall be removed

and replaced by the Contractor with acceptable concrete at his expense. -
= Irregularities of alignment due to inaccurate finishing for surfaces, bulging of

forms, or other defects specrt’ ed in Ctause 9 16 sha![ be repalred by and at

e 'Z_ ‘the expense of the Contractor

'. 9 17 2 Repalr of Concrete ;: ',,

a Repalr of concrete shall be pertormed by skrlted workmen and shall be
. subject to rigid inspection by the Engineer. Before final acceptance of
the work, the Contractor shall clean all exposed concrete surfaces of all -
. encrustation of cement, mortar, or grout and shall remove all unsughtly E

" stains to the satlsfactlon of the Englneer N A

. All porous and fractured concrete and surface concrete to whlch,"

"- "addilions are requrred to bring it to prescnbed lines, shall be removed by e
chipping openings into the concrete to expose the relnforcement The . .- '
- - extent and dimensions of the’ chlpped openings shall be as directed by

_the Engineer. The chipped openlngs shall be sharp-edged by sawing -

£ culting to a minimum depth of 20 mm and keyed and shall be filled to the

- required lines wilh fresh concrete, dry-pack or mortar, as directed by the =
. Engineer. Where concrele i$ used for filling, the chipped openings shall -~ : .-

- not less than 80 mm in depth, and the frésh concrete shall be reinforced

L and. doweled to the surface of the openings as dlrected by the Engineer.

" ¢.-Mortar for’ patchlng shal! consists of one part of cement and two parts of © .
sand by volumeé and just enotigh water $0 that after thorough mixing of

- the |ngred|ents the mortar Will just stick togéther when mouldéd into a . .

“ ball by squéézing with the hand and will not exude water but leave the ~ *.~

" hands'damp. The mortar shall be frésh when’ placed and any mortar that - Lo
~ < is not used within 1 hour after préparation shall bé wasted. tmmedrate[y R
© prior to mortar applrcatmn the surfacé to wh:ch the mortar is to be -
~bonded shall be dampened then brushed wrth a smatl quantnty of mortar e

‘usmgaWrre brush ' . AR S

eas



~ Where repairs are more than 30 mm deep, the mortar shall be applied in
. layers not more than 20 mm thick to avoid sagging. After each layer is
- placed, it shall be’ thoroughly roughened by scratching with a trowel to
provide an éffective bond with the succeeding layers. The last finishing
layer shall be smoothed with a trowel to form a continuous surface with
- the surrounding concrete. The addition of a small quantity of water to the
finished surface of the repair to aid in securing a smooth finish will be
permitted but other than this no additional water shall be used. All
_ patches on exposed surfaces shall be neat and smooth and as near as
‘- possible to the same colour as the adjoining concrete. All patches shall
" be thoroughly bonded to the surfaces of the chipped opening and shall
~ be sound free from shrrnkage ¢racks and drummy areas. -

" Dry- pack mortar shall be used for fi illing holes having a depth greater

than the Jeast surface dimension, for narrow slots cut for repair of cracks

- and for tie-rod fastener recesses. Mortar shall be ptaced and packed into
_runder-cut holes in layers each having a thickness of approximately 10
- mm. Packing shall be carried out with an approved electrical or

, mechamcal rammer, unless otherwise approved to compress the dry-

o pack thoroughly :nto contact wrth the surfaces of the hole.

d In repamng damaged or defectrve concrete at |mportant locatrons or for

B - shallow repairs not deeper than the near face reinforcement, the

o - Contractor shall usé an approved epoxy resin bondrng agent and mortar -
*“or an approved époxy mortar as directed by the Engineer. Such repairs

S . shall not be made untll 28 days after the concrete has been placed

R :'-_e;-‘i All patches and repalrs except epoxy - mortar repairs, shall be kept o

contmuously damp for a period.of not less than 7 days and kept out of

S _the direct rays of the sun’for at least 7 days |mmedlately followmg )

Vi 'f'completron of the patch ar reparr o

oear3

Stamrng of Concrete _i T

- For concrete surfaces for whrch Class F2 Class F3 and Class F4 formwork :

- or U2 and U3 finish is specified, care shall be taken that accumulation of

- foreign materials or staining due to any cause does not occur on the finished
- surface. Any accumutation or staining shall be cleaned off by the Contractor

_ . using an approved method, The Conlractor shall not be entitled to any extra
_payment above the rates bld in the Brll of Quantrtles on account of thxs work

oedra

Plugglng Form~f|e holes

o+ In foimed concrete ‘surface holes remalmng after drsmantlrng form- ties shall
. be cleaned out and neatly plugged with dry-pack and cured all as previously
specified. The dry pack shall be colour matched wuth the surroundrng SR

;.-J.concrete Lyl il n A e

975

Matenals used m Repalrs

Lo Al matenals used in the reparr of concrete shall conform to the requrrements _

2 of this Speclfcalron and the repaus shall be made in accordance with the
... .., progedures of Chapter Vi of he Eighth Edition of the United States Bureau
s of Reclamahon Concrete Manual, All. filings shall be bonded:tightly to the
e A"surface of the holes and shall be sound and free from shnnkage cracks and

i 5_._,drurnmy areas after the ﬁllmgs ha\re been cured and have clned




9.17.6 Payment - |

~ All materials, labour and eﬁﬁibfhént"réqui(ed for the repair of concrete or

- removal of stains shall be provided at the expense of the Contractor.

9.18

. 9.48.1

- BLOCKOUTS IN CONCRETE .. .

General - N o
. Blockouls in concrete shall be constructed by the Contractor, as shown
on the Drawings or as directed by the Engineer, to permit the installation

- and adjustment of metalwork for Water Control Plant or steel structures

to be embedded in concrete and shall be filled with mortar or concrete
_ after the instalfation is completed. -+~ T |

o, b The concrete éurrf'ace{s:df‘ the blbc'k.dﬁ.ts“ ‘s'hallt bé kc.'hip'bed and 'roug'hened .

- by suitable means before mortar or concrete is placed in the blockouts.

"¢ After cleaning the‘rdﬁghéheﬁd_éuﬁag‘eﬁénﬁ keeping it molst for at least 24

" hours, and after approval by the Engineer, the blockout shall be filed
- with mortar of the mix designated by the Engineer or concrete of the
- same mix as designated for the surrounding concréte. . - s

" d. Exceptional care shall be taken in_placing mortar of concrete in

- blockouts to ensure satisfactory bond with the concrete placed and to
. secure compléte contact with all metalwork in the blockouts. Any voids

7 bétween the concrete in the blockouts and the metalwork will be filled by
NI means approved by the Engineer at the expense of the Coniractor.

e, The Engineet may approve the use of a suitable expanding agent in the

" mix désign for blockout concrete to facilitate bonding to the existing
concrete surface. T L T e TR T

- f. Mortar or concrete placed in 'bl'_blcrkourté shall i:_)"e_cq-rec_i_in' accordance with |

. Clause 9.13.

9182Payment i L e e T
R - Paymént for concrete in'blockouts shall be'made at the rate tendered in

) :.' ©of plant, equipr_nént or metalwork.: ' : Gl b
949
© 9.19.1

" . Concfete surfaces, pon or against which Gonrete s fo belplaced and <+
.+ to which new concréte is to adhere, thal have becorie so rigid that the -

. the Bill of Quantities for concrete Type G, (ftem 1-11). = -

b, Separate payment wil not bo made for cry-pack grout or mertar under
- baseplates of plant or equipment or other metalwork in accordance with

~ Sub-Clause, and such costs shall be deemed to be included in the rate
- or lump sum pricés tendered therefor in the Bill of Quantities for the item

CONSTRUCTION, CONTRAGTION AND EXPANSION JOIRTS

General *

o new concrete ‘cannot bé incorporated integrally with that” previoustly

" placed are defined as construction joints. This défifiition shall also apply -
 to any surface resulting from a sufficiently prolongéd interrdption in-the - .
concrete placing such that the hardening of the concrete’ does not allow -~ @ - °

. penétration of a vibrator. Further, whenever work is suspended on any =~
- section for more than one hour, the concrele surface shall be"c'onsideredr S

- as an additional construction joint. - -



. The location of construction joints and sequence of concrete pIacemenls '
shall be nominated by the Contractor. At least 90 days before
- commencing construction of a separate fealure the Contractor shall

. submit for approvali, drawings showing the location of all his proposed

~ construclion joints and sequence of concrete placements for that feature.
Construction joints proposed by the Conlractor may require the inclusion
' waterstops if directed by the Engineer, and these waterstops will be

o placed atthe expense of the Contractor.

. Certain ;ornts will be shown on the Drawrngs as compulsory constructron
- joints. These joints shall not be altered and no concrete shall be placed
- adjacent to the joint for at least 7 days for features up to 1 m in thickness
: and for 10 days where the thrckness exceeds 1 m. g

d. Conslructlon jomts shall be approxrmately honzontal or vedrcai unless

Eat _ otherwise shown on the Drawings of dirécted and shall be given the

' prescribed shape by the use of forms, where required, or by other - |

o approved means that will énsure suitable jorntrng with subsequent work.

. Unless otherwrse shown on the Drawings, keyways will not be required
_ at construction joints. All intersections of construction joints with concrete -
" surfaces which will be éxposed to view shall be made straight and level -

A o plumb and shal be protected from damage caused by carryrng out the

g procedures detalled in paragraphs e. of this Sub Clause. -

_Horrzontal constructaon jomts and unformed |nclrned constructron ]ornts' '
“shall be immediately and caréfully protected from any condition that will

adversely affect the hardenlng of the concrete after the lift has been

~ compléted. The shape and position of all construction joints shall be as |

" Tshown on the Drawings or as approved by the Engineer. During the
7 "initial stage of $etling, but before final setting of the concrete, the surface
~ " of the joint shall be washed with water and compressed air jets (green-"

" cutling), with the intention of eliminating the mortar from the surface,

removing semi-detached pads and uniformly laying bare the large
- aggregates wrthout however removrng or Ioosenlng or undercuttrng

. them.
o If the -surface of a ilft is congested wrlh relnforcement steel and is = -
" relatively inaccessible, or, if for any other reason green cuttlng is not

.'completed adequately ‘or - not- completed at all the use of wet

'-"'sandblastmg shall be required. When employed in- the preparation of

- construction joints, wet sandblasting shall be performed immediately

" before placing the following lift. The operation shall be continued until all

"":_;unsahsfactory concrete’ and all laitance, coalrng, stains, debris, and

othér foreign malter afe removed and large aggregates are uniformly
" " “laid " bare without  removing _or looséning or - undercutiing them.-

t "'Immediately before’ pouring is resumed, air and water jet cléaning shall

_i " be repeated until the washing water rémains clear. The Confractor shall_'
o+ discharge the water employed in washing away from the pounng zone

:‘;._ieavmg the surface wet but without water puddles gy e

R %The aif pressure used in airwater jets shall not be less than 7 kgflcm2 o
v -and the water pressure shall be’ just suff C|ent to brrng the water lnto lhe 5

o effecWe inﬂuence of the air pressure

Vertrcal or lnclrned constructlon jomls shall be provrded at the Iocatrons ‘

1 by the Engineer or.as otherwise ditected by the Engineer..The surfaces

- of vertical or inclined construction joints shall be sound and free from =

~.shown on the Drawings or as nominated by the Contractor and approved

honeycomblng and areas of unconsolidated concrete. Vertical or inclined - .
e constructron 1omts mcludmg b]ockouts and recesses whrch w;!l be ﬁlledr

e 37



- with grout mortar, or by other approved means {o expose the surface of
.. coarse aggregate unless otherwrse dlrected

.. Vertical conslruction jolnts for stabs beams or glrders when -
e unavoidable, shall be located near mid- -span. In the case of a girder

being intersected by a beam at mid-span, the construction joint of the

. girder shall be moved away from mid-span by a distance equal to twice
 the width of the beam. The joint may be stepped, or provided with shear

bars, or given both applications, as directed by the Engineer. Joints in
~ footing and base slabs shall not be permitted except by written
authorisation of the Engineer. Concrete for girder spans may be placed

©in2 operations, the first operation consisting of placing the girder stems

; ~ followed by green cutting, and the second operation consisting of placing
“the top deck slab. At least 5 days shall elapse between the first and

o second placing operatrons unless otherwise permitted by the Engineer.

~ In all cases, no new conciete shall be placed on or against the older

L _ _concrete until the joint is thoroughty cleaned of Ialtance mortar coatings,

or loose matter, whether on the oldeér ‘concrete surface on the forms,

R around reinforcement, or over items to be embedded

L Concrete columns and pters shalt be placed in‘ocne contlnuous operatron

" & unless otherwise directed. No loadings on'the concrete shall besuper— .
- imposed until column or pier. forms have -been stripped sufficiently to - -
- determine the character of the concrete in the column or pier. The full
o super—rmposed load shall not be allowed to bear on columns or piers
© - until the concreté therein is at least 14 days old exoept as otherwise .
- . directed. Construction jornts in cotumns and piers framing into girders or .~ ©
" beams shall bé at the underside of the deepest girder or beam framing ~ .
 hereto. Placing of concrete shall mvanabty be preceded by -thorough -
cleaning of al joints tncludmg comptete removal of mortar coatings =~
. around reinforcement and loosé partlctes on the old concrete surface o
. ensure bond wrth the new concrete ' L SR

9.19.2 Expansron and Contractron Jomts S e

a. All]omts desrgned to allow possrble drsp!acement ofa concrete structure L
- with respect to an adjacent one due to expansion, shrinkage and . -
- - differential setllement of the respechve foundatlons shall be con51dered o

. as expanSIon or contractton jomls

"Jomts shatl be Iocated and constructed as shown on the Drawmgs or'

" otherwise directed or approved by the Englneer and shall be in
" accordance with details’ shown. In_no_casé shall ’ any " embedded

" metalwork be placed contrnuously through an’ expansron or . contraction -
- joint, except as otherwrse spemf ed or shown on tne Drawmgs or -
'dlrected by 1 the Englneer G T S . f

Expansron or contractlon jomts shall be e;ther plam and smooth or L
provided with a key so as to.guarantee alignment of the structures. The .~ - .
-~ opposite faces which form the joint shall be complétely separated. The L
... . Gontractor shall underake the pouring of the second- surface only after .-
" the first one has thoroughly hardened. :Joint filler complying with Clause -
© 9.21 or other approval material _may be ptaced to form the expansion
joints as 'shown on the Drawing or directed. The’ surface ‘of the concrete - .
© first placed at contraction joints’ shall be coated with cunng compound to ~

' f:'_ break the bond before concrete on the other srde of the jomt is placed

Elrsary
e ol



- 9.19.3 _ :
.. The cost of construstion, contraction and expansion joints shall be mcluded

9.20.2 it
S Theé Waterstop shall be cxtruded from an e!astomerrc plastrc compound the
~ basic resin of which shall be polyvinyl chlonde (PVC). The compound shall

.'\;’ 'J" : - - o w )

Payrnent

in the rates tendered in the Bill of Quantltles for the concrete in which the

- joints are reqwred except that payment for waterstop, joint filler and metal

9.20

| 9.'20.,1

»seals will be made in accordance with Clauses 9.20, 9.21 and 9.27.

pvC WATERSTOP 3'

General " R A
Waterstops nom!nally 30 cm wrde shall ‘be provrded where concrete

- structures require walertightness at joints as shown on the Drawings or as
- directed by the Engineer. The width of the waterslop shall be within a
_to!erance of 10 mm of the nominal width exclusive of the nailing strips.

Materral

_ ‘contain any extruded additional resins, plaellcrzers or other materials
“ needed to ensure that, when the material is compounded, rl will have the

physmal charactenstrcs specrf ed herern

Physical Charactenstlcs SN Rerq'u_i're'ment’& Method'ofr't'e_'st
'Tensne Strength man f 140 kgifem? .| ASTM D 412
- | Ultimate Elongation, min B - .300% | ASTM D 412
Hardness, Durometer (Type A} - 65t680 | "ASTM D 2240
'SpemncGravrty T 140202 .
Water Absorption, max - - - 0.45% |-
Tensile Strength after Accelerated SRR
. | Extraction Test, min. L - 110 kgffcm?
| Ultimate Elongatron after . S R
Accelerated Extraction Test min - - : 240%
Changes. anerght Effect of A A
Atkah Test sl 5% o

The manufacturers certlf catlon of conformlty to the specrf ed requrrements
" 3 shall be submltted to the Engrneer for approval S

9203

Fabrlcatlon v

L a " The shapes and dlmensrons of PVC waterstops shall be as shown on_ o

. the Drawmgs or as approved by the Englneer. SO TEPE

b : Extruded waterstop shall be dense homogeneous and free form holes, o

S -scratches and other imperfections. The cross-section of PVC waterstop L

. _shall be uniform along its length and shall be transversely symmetrical N
= 'so that the thickness at any gwen dlstance from either. edge of the -

o waterstop sheit be unrform :




9.20.4 Splrces

‘a. Splices in waterstops oF at the intersection of runs of the PVC waterstop
- shall be made with fusion-welded butt splices in accordance with the
‘manufacturer's instruction. All splices shall be neat with the ends of the

* joined surfaces in atignment and in good contract. The continuity of the

- characterislics patterns of the cross-sections of the waterstop shall be

. maintained across the splice. All mtersect:on splices shall - be
prefabncated at the manufacturer's factory. -

b. The number of splrces in the walerstop sha!l be kept to a minimum and .
all splices shall be approved by the Engineer. The equipment used for : '
-~ .- .. making splices and the splicing method shall also be as approved. The
. ... equipment used for making field joints shall be a temperature controlled
' apparatus furnished by the Contractor e

. c. The Contractor shall make the splrces in such a manner as to ensure ,
| that the splices have a tensile strength not less than 80 percent of that of
©  the unspliced material. The Contractor shall undertake testing to confirm
S the strength of fiéld splices, The Spllce shall. be watertight, fiee of air -
A ,_'_bubbles and the rib and centre bulb where applrcable shall match up
o exactly and be contlnuous ' o _

9205 Installatlon -

a. To eliminate faully mslallatron that may result in jomt leakage partrcular ,
:..."."¢are shall be taken to see that the waterstops are correctly positioned -
- - during installation. Adequate provision shall be made to support the -
. waterstops duung the progress of work“and lo ‘ensure the proper
s+ embedment in concrete. The method of securing the waterstops will be
to the approval of the Engineer.. The symmetncat haives of the -
. waterstops shall be embedded in the concrete on each side of the joints.
"~ Waterstop shall be thoroughly cleaned of foreign matenal before :
: concrete isplaced. - - . D A o

b. ,Care shall be exercrsed in placmg and \nbratmg the concrete about the Co
. waterstop t6 ensure complete filling of the concrete under and about the
~ waterstop and to obtain a continuous bond between the conérete and

- the waterstop at all pomts around the perimeter of the waterstop '

c. Surtable guards sha!l be provrded to protect exposed prOJectlng edges

" and ends of partially embedded waterstop from mechanical damage at
- alltimes. Any PVC waterstop which will remain exposed for more than ~ =
- 10 days shall be covered or shaded to protect |t from the actton of -
i temperature and ultrawotet rays AR : _ S

d, _The Contractor shall replace or reparr any punctured or damage | o
waterstop = . , AT .

9 20 6 Measurement and Payment

" a. Measurement, for payment, for furnlshmg and placmg PVC waterstop L
‘will be made of - the lengths placed as shown on the Drawrngs or
dlrected I - _

940 .



9.21

9.21.1

| 9.21;2

b

~ Payment for furmshmg and installing PVC waterstop 300 mm wide will

. be made at the rate per linear meter tendered therefor -in the Bill of

f Quantities (tem 1.1} which rate shall include the cost of all labour,
materials, equipment, tools and incidentals for testing, furnishing, cutting,

splicing and rnstallrng the waterstops and olher works connected :
therewrth _ ,

”JOINT FILLFRS AND SEALANTS _' B

General

The Contractor shall furnrsh and mstall ]omt ﬁllers and jornt sealants at

) the locatlons shown on the Drawrngs or as directed or approved.

The Contractor shall submlt a sample of all proposed fillers and sealants
and the details of the proposed, methods of apphcallon for approval at

;least 60 days before their mtended use

Elastrc Jornt Flller B

.a.

b

Elastrc ]omt filler shall be placed m the expansron and contractton jornts B
as shown on the Drawings. : :

Elastic |0|nt filler shall be pre‘formed htghly resment type Sponge of

-+, cellular rubber conforming to ASTM D 1056, of 10 mm thickness and of

: .~ density not less than 30 kg/m?. Elastic jornt filler shall be held in place - -
-+ against the completed side of an expansron jomt by a waterproof cement o

Ceas

La
- Concrete pavement of the reservoir access road.

© b,

or other approved means. .o

AII Jomt surfaces to be f Iled shall be clean dry and fully cured :

Polysulphlde Mastrc Jomt Sealant

Polysulphrde mastic ;olnt ‘sealant. shall be placed n the jornts of the

: Polysulpblde mastic jomt sealant shall be an approved two -part
! --polysulphlde liquid polymer. : Ch _

All joint surfaces to be filled shall be clean dry and fully cured pnor to

.-__'applrcatron ofthefrller 5--j

0514

Brtumen Rubber Mastrc Jolnt Flller

‘a.

Bitumen-rubber mastic jomt filler shall be placed in lhe upper surface of

- the conlractron 1omts of the gallery

.,__:Tbe brtumen rubber based mastrc shall be “lgas made by the Slka' -
;Chemlcal Company, USA or approved equrvalent T

' The mastic shall have a medrum stlff consrstency surtable for flowrng |nto

e ‘;the joints in the galtery. .

Dunng placement “of: the |mpervrous ltII care” shall be taken not to_.

- f?fdamage the mastrc by hand placrng the Inltral imperwoue matenal on the '
=:mastlc ol i : AT SR




9.21.5 Measurement and Payment

R N Measurement for payment for furnishing and placrng elastic joint filler -
- 10 mm thick will be made of the area of joint ﬁller mstalled as shown on
the Drawrngs or dtrected ' . : :

b. Measurement for payment for furnlshlng and placrng po!ysulphlde

mastic joint sealant and bitumen-rubber mastic joint filler will be made of

~ the volume of joint filled wrth maslic as shown on the Drawmgs or as
- directed. R :

c. Payment for furnrshlng and mstallrng elastic jornt ﬁller wrll be made at the
rate per square meter tendered therefor in the Bill of Quantities (Item
* 1.5.1) which rate shall include the cost of all labour, materials, equipment,
'~ tools and incidentals for testing, furnrshrng and lnstalllng the jomt ﬁller _
- and other works connected therewith. ERTE .‘ SR '

. Payment for furnrshrng ‘and placrng polysulphlde mastrc jornt sealant and
bitumen-rubber mastic joint filler will be made at the applicable rate per
htre tendered therefor in the BrII of Quantrtles (Items I 5 2 and . 5 3)

9,22 . PVC PIPE DRAINS

9 22 1 General

a The Contractor shall furmsh and rnstall PVC pipe of 50 mm drameter and

- 4.5 mm wall th|ckness conforming to ASTM D 2241 or JIS K 6742 in

retaining walls, stone bed proteclion, shotcrete, concrete walls and
elsewhere shown on the Drawings to sefve as weep- holes. Except as -

otherwise shown on the Drawings or as directed by the Engineer, such

relief holes or wall drains shall be provided for every 2 m? of wall surface.

Care shall be taken to avoid ¢logging drains during the, progress of the . ke

N work and should any drain be clogged of ‘obstructed’ from any cause
- before the final acceptance of the Work it shall be cleaned out by and at '
-ihe expense of the Contractor ; IR

b, Gravel fil complyrng ‘with Clause 3.7 shall be placed where PVC wall_
‘drain pipes (weep holes) are rnstalled as ShOWn on the Drawrngs or as
:drrected ' : :

¢. - The Contractor shall furnlsh and |nstal| PVC plpe drarns 100 mm
- diameter and 6.0 mm wall thickness conforming to ASTM D 2241 or JIS :
K 6742 as bridge deck drains |n the sprllway brrdge as shown on the -
_ Drawrngs or as dlrected ‘

9 22 2 Measurement and Payment

a. Measurement for payment for furmshmg and |nstallrng PVC relref holes K
- or pipe drains shall be' made of the length’ along the centrellne of the _
. pipes. in place as shown on the DraWIngs oras. dlrected L '

b, _' Payment for furnlshlng and placrng PVC pipe drains 50 mm’ drameter as.

. weep holes will be made at the rate per.linear meter tendered therefor in - -~
- the Bill of Quantities (item 1.2, 1) which rate shall:include; all cosls of

furnishing, installing complete with gravel fill and keepmg clear the PVC R o

_  pipe and any other works connected therewnh _ S
¢ Separate payment will not be made for PVG pipe drarns and gravel fiII for

~ shotcrete of any thickness or stone masonry and all costs thereof shall
“be deemed to be included in the rates for the applrcable |tems for ST

shotcrete and stone masonry in the B|II of Quantrtues
L 9 42

S S SY



' 9.23

| '_9;2':";.'1

d. Payment for furmshmg and placing 100 mm dia PVC brrdge deck drains
* (item 1.2.2) will made at the rate per linear metre tendered therefor in the
Bill of Quantities which rate shall include aII costs of furmshmg, mstallmg
and any other works associated therewith. : '

_ DRAINAGE

General

* The Ccntractor shall furnish and install perforated PVC pipes of 200 mm and

-7 250 mm diameter under the spillway slab and behind spillway walls and

“outlet structure walls and elsewhere as shown as the Drawings or as

o drrected by the Engrneer to serve as dralnage systems

| 9:.",23;2

9233

Materlals

‘The dram prpes shatl be PVC plpe of nomlnal drameter 200 mm with 6. 5

- mim wall thickness and nominal diameter 250 mm with 7.8 mm wall
- thickness conforming to JIS K 6741 and manufactured 1o the detarts
shown onthe Drawrngs RIS S R SECATEECORTS .

" The perfcratron holes shall be" neatly formed ina rad:al dlrectton with -
' _clean sharp edges to the detaris shown on the Drawmgs

The drain pipes shall be neatly cut or formed at rntersectrons such that

any gap between adjacent p:pes |s not greater than 5 mm.
.'-'Prpe joints shall be solvent Welded sprgot and socket type e
“’The drain pipes sha!l be surrounded with gravel f 1! as specrf ed tn Clause

i 3 ? to the detall shown on the Drawmgs

Installatlon

_a.

" The Contractor shatl furnrsh place and compact the gravel ﬁli in . the_ S
R _trench oronthe concrete footing to the undersrde of the drains.

o b.':::After drain plpes are rnstalled and rnspected by the Englneer the
- Contractor shall furnish, place and compact the gravel fill around and

- over the pipe to fill the trench or to the lines and Ievels shown on the

B _Drawrngs

o The Contractor shalt seal the top of the dralnage trenches under sprllway
. - slabs as soon as each length or section has been completed and
- accepted by the Engineer, The method of sealing will be to ensure that

.. the gravel fill does not becomé contaminated until concrete is placed No
sealrng is requrred for drarn prpes behlnd retarnlng walls.”

9234

Measurement and Payment |

a

Measurement for payment for furnrshlng and placmg draln plpes shall :
be made of the length along the centerline of the prpes in place as .

‘shown on.the Drawings or as dlrected No deduchon in Iength wrll be
- made for mtersectrons TN IS ST e T :

'Payment for furnlshlng and p!acmg dralns plpes wrll be made at the
s app]rcab!e rate per linear metre tendered therefor in the BIH of Quantities

" (Items 1.3-and '1.4) ‘which rates shall include all costs of furnishing and

" installing perforated drain pipes, and seahng, where requrred and any
_‘other works ccnnected therewnh _ ‘ , '



c. . Payment_forgre\rellshall be in accordance with Sub—Clause 3.7.2.
924 ) TOLERANCE FOR CONCRET[' CONSTRUCTION

9, 24 1 General

a. Allowable devratrons from plumb or level and from the alrgnment proﬁle
grades and dimensions shown on the Drawings are defined as
. .- tolerances’. Tolerances shall be inclusive of surface lrregulantres as
_ defined in Clause 9.16.. The intent of this Clause is to establish
tolerances that are consistent with modern constructloo practice yet
governed by the effect that permlssrble devratlons will have upon
structural aclion or operatronal function of the structure. Deviations from
- established lines, grades and dimensions will be permitted to the extent
set forth in this Clause Provided that the Engineer may réduce thesé
. tolerances set forth in this Clause if such tolerances impair the structural
. 'actton or operatlonal functron of a structure oritem, .

© b Where tolerances are not stated in the Specrf catron or shown on the
-~ Drawings for any individual structure or feature thereof,” permissible
- deviations will be interpreted in conformity with the provision of this
© Clause. Notatrons on the Drawmgs of specified tolerances in connection
- with any dimensions shall be consrdered as supplementary to the
: tolerances specrt“ edi in thrs Clause S _

¢ The Contractor shall be responsrble for setttng and matntarnlng concrete
- forms sufficiently within the tolerance limits and shall ensure that the
- work is completed within the tolerances specified jn this Clause. -
“Concrete work that exceeds the tolerance limits specrﬁed in this Clause = .
.- shall be remedred or remOVed and replaced by and at the expense of the_ >
, Contractor B . o :

9. 24 2 Concrete

Coa “Tolerances for rernforced concrete structures shall be in accordance with
@ the requirements of the appropriate JIS or ACH Standard or as specified
R below except where such tolerances are reduced by the Englneer '

| b Vanatron from the ptumb

- Side walls of screen, and bulkhead gates ““In2m 'or-'r'froire‘ 3 mm
; (frst and second stage concrete) P R ERUUEEI S
Inthe lines and surfaces of columns plers 'I_n"Srn i WM
_walls towers R . : ARG e 'Sm'm'
TR LA _ . In12mormore.......16 mm
S _Vanatrons from the level orfrom the L
T grades rndrcated on the Drawrngs o ‘ ';{ ’ }_
g S|Its of screens anct bulkhead gates (frrst In 3 m 3mm -
_ and second stage concrete) o Y I R

g 'K_In ﬂoors slab mverts cellrngs and beam ; A"In’ 3m :,‘.;...".'."E."; e Bmmo

L sofﬁts ut :ln any bay or

| 6mmsx. ..i_-.; .8 mm

o 12mor more 16 mm . i



79,2‘4.3 o
T To!erances for remforcmg steel

e

. Variations of the linear struclure lines from

established position in plan and related
posmon of waHs

" Variation in locations of sleeves and sizes

and locations of floor openmgs and wall
openlngs

Varialion in cross-sectional of columns,

; lbeams and in thrckness of s!abs and walis_ :

. Vamtron ln steps

Ina ﬂlght of stairs

e }n_consecdtivre S_teps_ Lo

Relnforcement

Ca.

b

: -"d

| 9.2_4.4

Length of sp!rce |

_Varratlon of protechve cover

- Variation in mdrcated posrtlon of
remforcement AR

Slarler bars
Slabs and walls

Beams and columns .;' -

Drmens:ons of bent bars

: : Stlrrups and tles ’

Other

Embedded Metalwork

;Tolerances for placlng embedded metalwork
3 u_r_r!ess otherwrse spe_cr_fred mthlsJSpec‘lfrpatlon R REE

-So!ep!ates _ _ 28
o ToleranCes for placrng so!ep!ates

Vanallon m Ievei

b Maxrmum tllt along admgonal

'9'_'45.' L

In e'ny'bay or

8 m max.. e 12 M
In 12 m or more 25 mm
......... . 5 mm
Minus...... ..o L5 mm
Plus........o i, 10 mm
Rrsers_ 3 mm
Tread ........................ 5 mm
RISEIS...vee e 2 mm
Tread...........o....... 3mm
o5mm

'.One bar diameter

0 25 of the 1nd|cated spacmg '

L +I—5mm R

o _Provrded lhe number of bars requlred by the specrr ed spacmg is not varied.

o
4= 10mm

3mmo



9.25

9.25.1

REINFORCEMENT

General =~

" The Contractor shall furmish and install all reinforcement !'required for

_eke_culion of the Works where shown on the Drawings or directed.

9.25.2

Mat_eria!s

a. Al reinforcement bars shall be of a deformed type U30 reinforcing steel
_locally produced in accordance with the requirements of indonesian

Code PBI-71 or SD30 conforming to JIS G 3112or approved equivalent.

b, Test cerlificates will be required for all reinforcement furnished by the

~ Contractor to be used in the Works.

T c. As”spéciﬁed" in Clause 1.4 the ‘Conrtractor shali prepér'e"and submit for

9253

" ¢. If the Contractor "prdpos'es- to use rhééhaﬁiba-llqouﬁlingls for reinforcing -
- bars, he shall submil samplés of the proposed coupling to the Engineer " -

“d. lfthe Contractor proposes to use welded splices in .'re'infor_ci'ng bars, the: o
- equipment, materials and all welding and testing procedures shallbeto .-

e. Before the reinforcement is placed, the surfaces of the bars and the -

* surfaces of all supports shall be cleaned of heavy flaky ‘rust;-loose mill .
scale, dirt, grease, or other foreign substances; which, in the opinion of -
the Engineer, are objectionable. If necessary previously placed bars .~ -~
shall be cleaned of rust and mortar encrustation’s or any other material - o

" Reinforcement bars shall be accurately

. approval reinforcement detail drawings for all structures including bar-
placing drawings, bar bending diagram and bar lists. The Contractor's
" reinforcement detail drawings shall be' prepared from the Drawings

~ issued by the Engineer and in accordance with the Specification. The ~
' Contractor's drawings shall include bar lists which idenlify each bar by

shape and number for checking the bars. during placement and shall

show the total weight of reinforcement bar for‘"qSe‘ in;e_slablishing _

payment quantities.

F.ébr'ic.é_tibri ahd P_I_a_ding o

a. Reinforcement bars shall be placed in concrete where shown on the

. Drawings or where directed. Clear distances between bars and concrete
- surfaces, hooks, bends, splicing, and anchorage shall all conform to the

- standard details shown on the Drawings, or in case of lack of such - |

drawing, shall conform to the requirement of JCEA or ACL.

b. When it is necessary to splice reinforcement bars at points other than
- shown on the Drawings, the position and methods of splicing shall be as

" approved by the Engineer. Care shall be exercised to avoid localions of .
" high stress concentrations and to prevent concentration of splices atthe .
 same positions. Splicing shall be kept to ‘a minimum and alternate -

splices shall be staggered. - -

- {or approval not less than 60 days prior to their prop.ose_dr_us.e. L

the approval of the Engineer. The Contractor shall carry out test welds
. and tests el R e

' as required by the Engineer. ' 0

- which may prevent bond before being covered by concrete. .

that they will not be displaced during the placing of concrete.

placed and fixed in position so



9.25.4
I a.

Bars shall be tied at all intersect'iona and splices ties at several points

- using annealed iron wire more than 0 9 mm in drameter or with suitable
- clips. : :

Distances from the surfaces of forms of foundation shall be maintained
correctly by means of metal hangers, mortar blocks, metal supports, or
other supports approved by the Englneer ' S

Reinforcement bars will be mspected by the Engmeer after fi ixing and
before concrete placing. When a long period of time has elapsed after

placlng reinforcement bars, they shall be cleaned and will be lnspected _

‘again by the Engineer before ptacrng concrete

Measurement

Measuremenl for payment of furnlshrng and ptacmg of deformed

- reinforcernent bars will be made only for the weight of bars embedded in

concrete or shotcrete in accordance with the Contractor's working
drawrngs and reinforcement schedules approved by the Engineer. Clips,
ties, chairs, spacers, binding wire or other materials used for positioning
and fastening the reinforcement bars in place will not be measured for

“payment. The reinforcement bars in place will not be measured for

payment. The reinforcement bars in laps indicated on the Drawings or

..required . by the Engineer will be included in the measurement for
: payment. Addlttonal ;ornts or splices will not be measured for payment

" Measurement for payment of splrces formed by wetdmg or mechanical
““splices will be made for the equ:vatent Iap length at the Iocatron of the

e sphce

o '9._2‘5'.5

Sl

0261

9262

Payment

_'Payment for furmshlng and ptacrng deformed relnforcement bars in
" Diversion Tunnel, in Spillway, in Galtery. in Hydropower Station and in .
_ other Structure will be made at the respective rates per tonne tendered
- therefor in the Bill of Quantities (item 1.6.1, 1.6.2, 1.6.3, 1.6.4, and 1.6.5)

which rates shall include the cost of all labour, equipment and materials

:requlred for furnishing, transportation, cutting, bending, supporting, fixing

and ptacrng relnforcement bars and all other works connected therewrth _

:Payment will not be made for jornts and sptrces eXCept as provrded in
. E ’_'Sub Ctause 9. 25 4 b : Do

;_Dowr—:Ls

GENERAL AR _ SR

_ ~ The Contractor shalt furmsh and lnstall aII dowel bars and accessones _
required for executton of the Works where shown or. on the Drawmgs or
o dlrected ' P : . _ _ o

Materlals

a AII dowel bars shalt be of ptam round steel bar SR 30 25 mm IB.

 diameter;.produced in accordance wrth the requrrements of JIS G 3112

'_,- : or approved equrvatent



9.26.3

b As specrf ed in Clause 1.4 the Contractor shall include the detail of the
- location of the dowel bars on the reinforcement drawings, prepare bar
lists for checklng the bars during placing and shall show total weight of

; bar for use in establrshmg payment quantrtres o -

6. Al sleeves for dowel bars shall be PVC prpe 30 mm in dtameter

- conforming to ASTM D 2241 or JIS K 6742 and shall have an inside
_dtameter to ﬁt the dowel bar as snugly as practlcable '

Fabrrcatron and Placmg

a. The dowel bars shall be fabrrcated to the detall shoWn on the Drawrngs
 ordirected. The dowel bars shall be placed in the locatrons shown on the
Drawmgs or drrected s RN e

e b.” The hooked end of the dowel bar shall be always placed in the first

concrete placement and the bars shall be accurately ptacéd and fi xed in
posrtron so that they will not be dtsplaced durlng the placrng of concrete '

K The dowel bar shall be placed so that the’ stra:ght end of the bar is

- " perpendicular to the plane of the joint. Any bar ‘which is not :

o - perpendicular to the plane of the jomt shall be replaced or recttlted by the -

- . Contractor at his expense S

ER d Priot to pounng the second concrete placement the 30 mm dlameter

9726.4

PVC pipe sleevés shall be placed over the straight length of the dowel -

" bar. The PVC pipe will be 20 mm longer than the straight length of the - - |
~ dowel bar and both ends of the PVC will be seated by approved means

to prevent the i tngress of concrete e

Measurement , - : B
Measurement for payment of furmshmg and ptacmg of dowel bars shall be '

“made for the weight of bars embeddéd in concrete in accordance with the _'.

' Contractor's worklng drawrngs and bar schedule appro\red by the Engineer.

L Clrps ties, chairs, spacers, b:ndmg W|re or other matenals used for -
~ 7~ positioning and securrng the dowel bars in place will not bé measured for
o payment PVC ptpe and sealant WIH not be measured for payment

9.26.5

Payment

Payment forfurntshlng and placrng dowel bars erI be made at the rate per

- tonne tendered therefor in the Bill of Quantities, {ltem 1.7) which rate shall .- - |

include the cost of all labour, equipment and materials, required. for

" furnishing, transportatron cutting, bending, supporting, fixing “and placing

: . dowel bars, PVC pipe sleeves and sealant and alt other works connected S

©9.27.1

therewrth

.tMETALSEALS

Requtrement

g a. The Contractor shall furnrsh and |nsta|l metal seats llnrng in the locatlons- :

of the diversion tunniel plugs as shown on the Drawings. The Contractor.'

- shall prepare these métal seals in’ accordance W|th the requrrements of LR

thrs Clause and as shown on the Drawrngs

'b. The metal seals shall be made from corrosron resrstant copper' "

conforrnlng to ASTM 836 and shall be 1 6 mm thrck




9.27.2

”azzs

B _a.

928

9284

A

E 9282

lnstallatlon of Metal Seals .

- a.

The melal seals shall be installed at the upstream end of the tunnel plug
concrele as shown on the Drawmgs

The metat seals shall be continuous and water tlght for their entire
Clength. _

Al jomts and splices for metal seals shall be compteted using brass
~ solder or other approved methods capable of devetoptng the full strength

- of the copper seal.

The metal seals shall be supptled pre bent prror to dellvery to the Site to

suit the curvature of the diversion tunnel.

The melal seals shall be protected by a steel plate 1mmedratety aﬂer the
removal of the tunnet Irnrng formwork f

Measurement and Payment

Measurement for payment of furnrshmg and placrng metal seals shall

" be made of the length of metal seal installed as measured on the centre

line of the seal as shown on the Drawrngs or drrected

" Payment for furnrshrng and rnstalhng ‘métal seals will fnade at the rate
: per tmear meter tendered therefor the pnced Br!l of Quantrtles (Item 1.8)

u_PRECASTCONCRETE.

General

The Contractor shall furnrsh and rnstali precast relnforced concrete units

~ as shown on the Drawmgs or as dlrected

'Precast units whlch are requrred to be prestressed shall compty with the
_ addltronal requ:rements specrf ed in Clause 9 29

Matenals and Manufacture

a
constructed and erected in accordance wrth the apptlcabte requrrements '
~of Section 9 of the Specrf catlon Lo e S : ‘

E)tcept as otherwise provrded in these Ctauses “all units shalt be

;'.The reinforcement for the precast concrete umts shall comply wrth the .

requirements of Section 9 hereof and the length and shape shall be to

. the details shown on the Drawings. The Contractor shall submit the
s workrng drawmgs and bar trsts in accordance with C!ause L4. '

. _"Concrete for precast concrete units shall be of concrete of the follow”rg
. classes of concrete |n accordance W|th the Indonesran Concrete Code
"(PBI T1) : . - Lo :




| Characteristic strength at

Class of o . |
... 28 days (kg/em?) . - Applrcatron

Conerete | - 1 ced on 160 mm cubes o

K400 . N 400 Precast Prestressed Sprltway
A S " | Bridge Beams

K400 } - 400 . {PrecastPrestressed Spillway
S .. ... ... |Bridge Diapraghms -

K350 350 - | Precast Deck form Slabs k_
K225 | oo 226 ca Pr_ecast drain covers ¢

"-"--The ma)nmum aggregate srze shalt be 25 mm and the slump shall not
‘ exceed 100 mm. S : S '
; The forms for precast units shall comply viith Sectron QhereOf and shall k

. be supported on an unyreldmg foundation and sagging of bottom forms

" shall be prevented. The formwork and foundation shall be to the

: :_approval of the Engmeer Alt unats shatl be cast |n mdrvrdual forms
. When removed from the form the precast unlt shall present true smooth

" and even surfaces free from honeycombs and voids and, shall be so

' slraight as to be within the constructron to'erance as specrf ed in Section .'
9 hereof and the foltowmg ' . L

() Overall dimensions of units ~© H-5mm -

‘-"(ii) ' Cross sectrona! drmensrons : i S -7 o | %
- Sections lessthan 75 rnm :i +I 1 5mm B o
"~ Sections over 75 mm and Iess 7___,";_'_+l—3mm
_ than300mm R L R
- Sectron over 300 mm . ‘+i-5mm
- iy Dewatron from stra!ght I|ne in Iong Not more than IR
o =sectlons e 5mmper6rn
() . Devratlon from specn" ed camber '~_*‘+I-1 5mm o

E ' '-‘jper3mofspan 8
) -f_'Maxumum dlfferentlal between o :"___'10 min .
' ad;acent unrts m erected posrtron - ‘

; Precast concrete umts that do hot compty wuth thrs paragraphe Shall be - Rt
- subject to re;ectlon and shall be reptaced by the Contractor at his 7 o
. expense. R ‘ Lo e e T o @
. Where the use of immersion type vrbrators is not practlcable the PR
~ Contractor shall consolidate thin precast concrete _slabs and umts on a - o

e 'VIbratmg table or by another approved method.

. The date of productron of each precast unit shaII be permanently marked =
- inan approved manner on a surface of the concrete that erl not be_
 visible in the t"nlshed work. S o .



‘ h

The construction jomt on the top suiface of the precast concrete beams

- ghall be prepared in accordance with Clause TS8.19.1.ii. ensuring that

the edges of these surfaces are protected from damage from the wet

- sand blasting. The precast concrete units shall be protected from heavy

" rains for 12 hours, direct rays from the sun for 3 days and shall be cured

in accordance with Section 8 hereof unless steam curing is approved.

~ Staining of the concrete surfaces caused by curing or other reasons

shall not be acceptable. No fire or excessive heat, including the heat
~ . resulting from welding of reinforcing steels, shall be permitted near or in
- direct contact wrth precast concrete units at any time.

9 28 3 Approvai of Methods -

- At least 30 days before commenclng manufacture of all precast relnforced
~ . concrete units, the Contractor shall submit for approval all details of the

methods to be used in manufacture handlrng, transport storage and

S erectlon of the unrts e

Coa.
" platform and be allowed to cure for at least 28 days before being moved,

: 9284 Hand!mg and lnstallatlon o

Precast concrete units shalt remain in the onglnal portlon on the castlng

' except that this 28 days. requwement may be decreased with the

~approval of the Engineer if tést specimens made from the concrete used
- in the precast concrete units and cured under the same conditions and
-at the same location develop the reqmred strength prror to the explratron

- of the 28 days period. - S :

The method of handllng, transpomng and 1nstatllng precast concrete .

- units shall be to the approval of the Engineer and shall be such as to

~ minimise the risk of fracture of the unit by |mpact or due to bendmg

stress while being handted and transported

"‘Untess otherwise dlrected or approved the precast concrete unlts shall |

- be handled by means of suitable slings or other approved lifting system
~with spreader. beam, .if necessary, altached to the units at locations

indicated on the Drawings or approved. The handling of precast units

. shall be performed usrng acrane wrth enough capaclty to hoist.

;Precast concrete units loaded on a trailer . or equivalent transport ,
- equipment shall be secured to prevent movement and by means that do
. not damage the concrete surface R s .

" The precast concrete unlts shall be checked for cracks pnor to bemg
“installed. The crack onany precast unit shall be less than 0.2 mm when

_the member is supported at its designed support locations without any
- additional load. The test of crack width shall be performed by using a

- microscope or other instrumént so that the crack can be accurately

s measured in the presence ofthe Englneer S

9 QB 5 Measurement and Payment Tl

a

Payment for furnlshrng and mstallang precast concrete panets for the '
- spillway bridge will be made in accordance with the lump sum pnce
tendered therefor in the Blll onuanttttes (Item L ‘16) ' S

st



b. Payment for furnishing and installing precast c:oncrete diaphragms for

-~ spillway bridge will be made in accordance with the lump sum tendered

~ therefor in the Bill of Quantities (item 1.15) which shall include the cost of

- furnishing 6 diaphragms, handling, erection, tensioning and all
associatedcosts. ~ . . Lo o

¢ Payment for furnishing and fnstéllihg precast bfe_stréséed concrete

9.29

9.20.1

* such products.

9.29.2

: Preét}eséihg tendons shall be as shown on the 'Dra\}vihgs and sha_ll be 7-wire
- slress-relieved strand complying wit_h AASHTO *M203 or equivalent -

- beams for spillway bridge will be made in accordance with the lump sum
 tendered therefor in the Bill of Quantities (Item 1.14) which shall include
the cost of furnishing 3 beams, handling, erection, tensioning and all

associated costs. [ :
PRESTRESSED CONCRETE

General

* The Contractor shall furnish and install precast, 'b're's'_:t'f‘éééed,' @béi&ténéibned
~ spillway bridge beams and diaphragms which shall be procured from a

specialist manufacturer with at least S-years experience in the making of

Métériéls

Concrete and reinforcement shall comply with the réquirements of Clause

- slendard. -

9.29.3

Submlttals

~The Conlractor shall ‘submit a dbmbleté set’ of “working "drawings,

~ specifications and method statements in accordance with the requirements

 ofClauses L4 and 5.

 The submittals shall include, but not be limited to the following o

- — Material specification -+ .

" = Concrete manufacturing procedures = . o

- Stressing bi’ééedhrés - o
- Transportation to the Site =~
= .H_andling_'and erection T

9.20.4

- Safety Precautlons SRS

Payment

* Payment for complying with the réddiféhiéﬁtsbf this Clause will not be hﬁadé
- exclusively and all costs incurred shall be deemed to be included in the -

prices in the Bill of Quantities for the ‘items to 'Whiéh"{hesé'r’éci'l.ﬁremea_\_‘its_ BRI
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9.30

9.30.1

MEASUREMENT AND PAYMENT OF CONCRETE -

General

- This Clause refers to the measurement for payment of concrete types A, B,

. C, D, and € used in the various parts of the works and shown in the Bill of
.. Quantities as payment item numbers 1.9, 1.10.1, I 10.2, 1. 103 1.110.4, L.11,
._|121 I122 5123 1.12.4,1.12.5, 1.13.1, 1.13.2.

- Measurement and payment for other related concrete rtems is specified
_ elsewhere : :

9.30.2

Measurement

‘a. _ S : o
: Measurement for payment of concrete shall be made of the volume '

General

concrete in cubic' metres measured to the neat lines of the structure in
which the concrete is placed and subject to the quahttcatrons of

' paragraphsb tog as follows . _
':_Payment Lines for Surface Excavatlon P L _
- Unless otherwrse specified, measurement for payment “of .concrete

required to be placed against surface excavations shall be made to the

lines of the excavation for which excavatlon payment is made in
: accordance W|th Clause34 : ; o

Payment Lines for Dwerston Tunnet meg

Measurement, for payment shall be made to the neat lmes of the inner
surface and end faces and to the apprOVed rnner surface payment line =

~ for shotcrete. (Ref Itemtg)

. Payment Lmes for Outlet Tunnel _'3 : .
: Measurement for payment, shall be made to the outer surtace of the

- steel oullet pipe and the approved inner sun‘ace payment Itne for

~ shotcrete. (Ref. item 1.12. 2)

Payment Lines for Backfill Concrete

Measurement for payment for concrete requrred for backtrll of seams e

- cavilies elc. excavated in accordance with Sub-Clause 3.4.1.3 (ltem

" 1.13.2) and abandoned exploration adits {ltem 1.12.4) shall be made of

the actual volume of concrete placed in these locations as directed.

" Measurement of concrete placed in over-excavated areas as spemf ed in .
_Sub Clause 3.4, 1 1 para (|) sha!l not be measured for payment

Concrete for Instrumentatlon

" No measurement shall be made of concrete for mstrumentatton ltems :

spemf ied in Section 13 of the Spemf ication. -
Payment Lmes for Btockout Concrete or under Base Plates o

Measurement, for payment of concrete in blockouts shall be made of. S

- the actual volume of such concrete placed. (Ref. Item L11).
o No measurement shall be made of the volume of concrete, dry pack or

non-shrink mortar . under plant base plates or under metalwork
components specified in Section 11 and the cost of such work shall be :

o deemed to the tncluded in the ltems for Wthh the concrete is apphed

AP



9.30.3 Payment
a. General

Payment for concrete in the various parts of the Works ‘will be made for

- the respective volumes of concrete measured in accordance with Sub-

- Clause 9.30.2 at the rates per cubic metres tendered in the Bill of

" Quantities for the payment items for each type of concrete. The rates

shall include the cost of all labour, equipment and materials required for

~.. . the planning and testing, furnishing, mixing, transporting, placing and

~ curing of concrete, furnishing and placing forms, supports, scaffolding
~and of the finishes applied to each item of concrete work.

Payment items to be paid under this Sub-Clause 9.30.3, para a are 1. 9,
1101, 1102, 1103, 1.10.4, !11 1121, I122 I123 I124 I125
1.13.1, L13.2. )

S Payment prowsuons addmonal to those specnr ed in this paragraph a,
o _specuf ¢ to particular payment tlems are spemﬁed hereunder -

b Concrete Type D in Concrete Plug m Dlverszon Tunnel

. Payment for Concrete Type D in lhe concrete plug in the dlversmn
- tunnel (ltem 1.12.3) shall include’ the cost of cooling the ‘concrete as
.o specified in Clause: 911 11 “and the cost of lnjecuon groutlng as
-_a_spemfied |nClause510 R T : :
" c. Concrete TypeDmAdnts oo

. Payment for Concrete Type Din adlts sha!! mclude the cost of m;echon SR
R grouhng as specn"ed in Clause 5 11 SRR o



- CONSTRUCTION OF THE JATIBARANG MULTIPURPOSE DAM
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10.1

. SECTION 10. ROAD CONSTRUCTION

GENERAL

10 1 'I Permanent Access Roads

a

The Conlractor shall construct the followrng permanent access road
construction works as shown on the drawings. Lo

(i) Left bank access road from the exrslrng publrc Semarang—
o Jatrbarangroad to the dam crest R ‘

(il) ‘Rrghl bank access road from the exrstlng publrc Semarang-—
o Jatrbarang road to lhe dam crest.

o (i) Access road from dam crest fo the hydropower statlon

S (i) Access’ road to lhe mclrned mtake structure

' (y) ;"Access road to the reservorr

-+ {vi) 'Access road on the dam crest

b

- (vu)' ‘;"‘Paved parkrng and lraff ic manoeuvrlng areas
T (vm) Pavrng on the spr!lway bndge

The Ieft bank z access road from the exrstrng Semarang Jalrbarang road |
to the Dam Management Complex shall be completed within the time of -

completion of 384 days in accordance wrth Sub Clauses 43.1 and
. 48.2(a) of the Conditions of Contract ' L

Not less than 30 days before commencmg constructron of any sectron of

.. the required road system, the Contractor shall submit plans._for the -
" ¢construétion of the section of road. The plans shall be based on the .

" “proposals submitted by the Conlraclor in his Tender and approved in the

- a.

1044

' Lelter of Acceptance '

2 Temporary Access and Haul Roads o

" The Contractor shall desrgn construct and mamtarn temporary access and .
haul roads in accordance w:th Clause 1 95 S S

1.3 ‘;Use ofAccess Roads [T
Until sea!ed use of the permanent roads as haul roads by the Conlractor -
BT .shall be as approved by the Engrneer RS SO _ P
b
R heavy conslruchon equrpment unless otherwrse approved, -

,Sealed roads once sealed shall not be used as haul roads or used by

-'Durmg the penod of the' Conlract the contractor for Package 2 wril be - _
... ..engaged on other work in the vrcmlty of the Works and the Contractor =~
" shall allow the’ Employer and. the - Package 2. contractor fuII and N

f"unrestncted use of all roads descnbed in thls Clause

Sorl Conservatron n S o o
" The Contractor shall carry out sorl conservatron measures on all works for =

SR permanent access roads where and when dlrected |n accordance wnh -
”,Clause?10 _ : RS R



10.1.5

10.2

Payment

Payment for the various items of road construction will be made at the
applicable rates tendered therefor in the Brll of Quantilies as provrded for in
the Specmcatton .

CLEARING AND GRUBBING _ . ;
The area to be occupied by the road constructron works shall be cleared and

- grubbed within the nght-of—way shown on the Drawrngs |n accordance with

10.3

10.3.1

Clause 3.1.

-'DRAINAGE FOR ROADWORKS

Scope of Work

a. The Contractor shall construct sun‘ace drains lncludlng lined surface -
- drains, covered drains and catch basins to the lines, grades and
' dlmensmns ‘shown on the Drawmgs in accordance W|th Sectlon 8oras
dlrected by the Englneer R VI IR SU - VL P

- b At least 28 days prlor to the. commencement of construct:on of each

grated road crossing drain, the Contractor shall submit his working

drawings to the Engineer for approval as specrf ed in Clausé 1.4.4. The | A
_ Contractor shall also provide at the site, when directed by the Engineer,
- selting-out markers for the culvert showrng the exact position, levels,

-+ dimensions and alignment of the structuré for the Engrneer to examine -
= whether the proposed arrangement fi ts the actual t0pographlca| or other S

| '16')_.3.'2

- condltlons of the srle '

Payment

" Payment for the constructlon of surface drams of varlous type and catch

- drains will bé made in accordance with the relevant payment clauses for the
‘. various types of surface drains i in Sectron 8. o

104
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' EARTHWORKS FOR ROADWORKS

Stnppmg e

- Stripping of .the natural surfaces on whrch embankments are to be
- constructed and of the surfaces of reqwred excavatton shall be carned out i LU IR

- accordance wrth Clause 3 3

1042

EXCavatmn L

' a. Al excavatron shall be carned out’ to the Imes grades and dmensrons S
shown on' the -Drawings or directed in’ accordance Wlth the relevant o

provisions of Section 3 of the Specrﬁcatron s D d

SN b, “As far as is practlcabte approVed excavated matenal shall be used in

c. _Surplus matenal not requrred for the Works shall be dlsposed of m;;;”: L
: accordance wrth Sub Clause 3 4 2 RS o

the cdnstructron of road embankments or for backﬁll of excavatron betow LS

. formation.

10_2..‘; SR
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’_10.4.3 Payment . . : |
' Yoa. Payment for stnpplng will be made in accordance Clause 3. 3 4,

'b Payment for excavatlon tor roadworks wrlt he made in accordance with
C!ause 3.4. 11 or 3.4.12 as apphcable = -

105 'common EMBANKMENT

_ '1=0.'5.1 Scope of Work

a. _The common embankments for roadways and other works shall be

. _constructed to the lines and grades shown on the Drawings or

" established by the Enginesr. The excavation, placing, moistening, drying

~and compactrng operations shall be such that the materials are uniformly

.-+ compacted throughout the eémbankment, ‘homogeneous, free from

. lenses, ' pockets, - streaks lamlnatrons drscontmumes or other
Jmperfectrons P -

i b.‘_‘r_The matenal requrred for common embankment shall be obtamed from
- the requlred excavation to be performed under the Contract and shall -
- . consist of comnion so:l rock and gravel surtab e for t_he respectlve klnds B
L 'ofembankment AR N ; ‘ E

N When the Contractor requures matenal from borrow areas other than
L Uthose prowded by the Employer or froi required excavations, he may do -
it at his own cost and responsubrlrty after obtaining approval from the
S Englneer The matenal proposed for use in road subgrade shall be CBR :
‘tested - N N T R S e

| 't:j(:)_:.S:.";Z Approval of Embankment Materrals T

.. Prior to the ‘commencement of embankment, the Contractor shall carry out
under the direct superwsron and to the satisfaction of the Engineer a series
" of field and laboratory tests to investigate the physical quality, conditions

i ,':and soil mechanlcal properties of materials to be used in embankment
_‘constructlon to determine the optimum conditions for compaction. The field
.. 'and laboratory tests shall include, but not be limited to, in-silu moisture
L _content and. densnty tests compactlon tests, gradmg, trial embankments and

) rolllng tnals "The cost of carrying out such tests shall be included in the rate

o _for common embankment in the B:Il of Quantltles (Item J 2) o

10 5 3 Ptacmg and Compactron

‘_f' a. Before rnatenal for the f rst tayer of the embankment |s placed the o
'_,‘-Qfoundatron for the embankment shall_be cleared. and .grubbed or
- excavated to the depth shown on the Drawings, Where the slope is
steeper than 4 horizontal to 1 vertical, benches of not less than 0.5

f: foundataon to obtain a suitable bond with the embankment and shall be

< for the embankment to'be placed theréon, Al embankment foundations _
v 7 grubbed ify: accordance With' SutyCIause 32" shall be compacted to the
o ;_-;’.‘specrf ied densrty pnor to the ptacement of the fi rst tayer of fill.

s shall-be’ removed - from- any aféa and to the depth directed by the
. Engineer and replaced w:th approved matenat compacted as specrf ed
“,'»-_'j:hereunder . S S

- meter in height and not less than 1.0 meter in width shall be cut into the - . -

-~ .moistened ‘or dried’ and compacted in the ‘manner specrﬁed hereinafter -

| . ‘Areas of soft and’ y[eldmg matenal in the foundallons of embankments



. Approved material shall be placed in embankment in approxrmately
. horizontal layers for the full width of the embankment to a thickness of
~ not more than 300 mm after compaction. The trave! of equipment over

- the road embankment during construction shall be routed so as to obtain

- maximum consolidation of the embankment. Special care shall be taken
to control the passage of hauling equrpment on the embankment to
‘compact it uniformly whenever it is possible. - !

Compaction shall be performed by rollers trave!lrng parallel to the road

‘centre line and rolling shall begin from the sides in such a manner that

every roller track will overlap with the immediately preceding and
" adjacent track by half of the roller width. The roller pass shall be

" preceded by spnnklmg of water |f reqmred as determlned by the
v Englneer : :

Approved matenals for embankment constructron acqurred from requrred

excavatron or borrow areas shall be handled during the excavation and
~placing’ operations to achleVe sufficient blending ‘'such that when
compacted the materials secure the highest practicable dry density and
ensure suﬁ' crent rmpermeablllty and stabxlrly of the embankment '

e, Insofar as practlcable as determined by the Engrneer condltlonlng of the )

. material to bring it to within the required range of moisture content shall
be performed at the site of stockpiles but: such moistening shall be -
" supplemented by spnnklmg at the time of compactton if necessary. [f the *

" moisture content is beyond the' requlred fange, placrng of material shall o

* not proceed, except wilh the' $pécific approval of the Engmeer until the

" conditioned material “comes within the required range of moisture .
content. No adjustment in the unit rate shall be made on acéount of any .-

delay occasioned thereby nor for condrtlonlng of the matertal at

'j-:_ stockpiles. - -

. If the surface of the prepared foundatron of the surface of the Surface of S

: - any compacted layer of embankment i$.too dry of smooth to bond
.- properly with the layer of materials to"be placed thereon it shall be
=" moistened andfor scarified in an approved manner to a ‘suffi cfent depth

to provide a satisfactory bonding surface before: the next succeedrng '

- “layer is placed. If the surface of any compacted fayer of embankmentin - . -
-+ place is too wet for proper ¢ompaction of the layer of embankment tobe -

~ placed thereon, it shall bé removed, allowed to dry, or scarifi éd to reduce R
the water content to the "required’ moisture - conterit, and then

* recompacted before the next succeeding layer is placed. The moisture

content of the soil shall be carefully ¢optrolled either by natural dryirg’ or:
wetting wilh a fine spray. Prior to and dunng compactron operations. the

-+ material shall-have a moisture content of not moré than 2 percent and
i not less than 2 percent of optimum ‘moisture cont

' content shall be’ umform throughout each layer

' 'When the matenal has been conditioned as- speclf ed heremabove the N o
U new layer shall be compacted by compactor or.by .mechanical tamper

o and such other compactlng gquipment. as approved - by.the' Engineer

.. following the results of tests carried out in accordance. w:th Sub-Clause
R 10.5. 2 of thls Clause Hand tamplng wrll not be permrtted

' . The dry densrty of compacted soil in each layer shall fiot be less than 90 -
- percent of the maximum dry. density as determined. by the Standard - -

- Proctor Compaction Test (Moisture- -Density. Relatron) in accordance wrth e

. AASHTO T 99, JIS A 1210, or ASTM 698,

" The material in the top 600 mm of embankment wh|ch forms the' R RS
: foundatlon of a structure shall be compacted to not Iess than 95 percent R

10—4
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SRy R O
"~ ° " The Contractor shall carry out field density testing of the compacted

. " The Contractor shall cary out strip or full face sodding on the slope of

of its maximum dry density. =~ - - .0 -
_ The subgrade of roads constructed in embankment condition shall be

' . compacted to not less than 95 percent of its maximum dry density. The
_ thickness of the subgrade shall be as shown on the Drawings. '

i, Clayey and highly moistened materials for which the application of

quality control by the Proctor test method is fmpracticable shall not be

approved for use in embankment construction. -

. During the course of embankment construction, the Contractor shall at

- all times provide positive adequate drainage so that surface water is not

- at any time impounded on any portion of the embankment surface.
.~ During embankment construction, a minimum transverse slope of 4

- percent shall be provided, and the ‘embankment surface shall be

B - maintained in a smooth, compact, drainable condition, particularly when

work is to be suspended at the end of the day or for other reasons.

ERE Thié; embénkméht ei‘rid‘s'ide_s::fo:p;ésl__sh;all be carefully bu.i[_l_'u;; true to line N |
"~ accordance with the Drawings and overfilling or bulging of the side slope

 surfaces from the required lines shall be avoided and shall be reclified to
~ the specified slope. Embankment slopes after trimming shall be

' . . compacted by mechanical tampers or approved means. - . ..

Testing

.- embankment at a rate of 1 test per 500 m? of material placed at locations as

: c‘lirec_ted."r

Sod Fét:inzgj'_'-r'_t D

.. embankment and excavation as shown on the Drawings or as directed in -

. accordancewith Clase 7.10. -

Mosswrement o
- Measurement, for payment, of common émbankment shall be made of the

- volume .of materials placed to the lines, grades and dimensions above the

- bythe Engineer.

stripped or excavated line and levels shown on the Drawings or as directed

Payment 5_‘-.'.;:". g DU T e e
aPaymentforcommonembankmentmcludlng embankment materials
" placed and compacted in areas from which soft and yielding materiat is -

| removed at the direction of the Engineer, will be made at the rate per
~7 . cubic meter tendered therefor in‘the Bili of Quantities (item’ J.2) which
= rate shall include all'¢osts of excavation and transportation of materials

> ;-,i._-'-fro'm “the temporary 'stockpile 'to - the place’ of final use, placing,
-+ moistening - or. drying, - compaction, ‘all” materials tests rfequired in

f.','-r_,r'__a'r:cordance';j- with this Clause and all fiecessary works “connected -
.. rtherewith, and all costs of _!a_bd(;f,__-'mat’@ria!'s’,‘ e;duipm_{ant and incidentals. - -

b, Payment for ‘excavating soft and yielding material ‘from embankment -

as épplri'c:_able.

. foundation will be made in accordance with Sub-Clauses 3:4.3 or 3411

S s



	DIVISION B : TECHNICAL SPECIFICATIONS, CIVIL AND MECHANICAL WORKS 
	SECTION 9 : CONCRETE PRODUCTION AND CONCRETE CONSTRUCTION 
	SECTION 10 : ROAD CONSTRUCTION 




