TECHNICAL SPECIF!CATION
CIVIL AND MECHAN!CAL WORKS







' CONSTRUGTION OF THE JATIBARANG MULTIPURPOSE DAM
. PACKAGE 1: JATIBARANG MULTIPURPOSE DAM INCLUDING

APPURTENANT STRUCTURES

SPECIFICATION

: SECTION. 2. WATER CONTROL

TABLE OF CONTENTS

24 _ DIVERS[ON AND CONTROL OF WATER DURING CONSTRUCTION ..... 2-1
T 21 General.iies et ceererein 271
212 Dewatering............. e e s v ————— 2-1
~ 243 Pollution .. PR RSP 2-1

- 2.1.4 - Interference with Rivers and Streams......... [OOSR SR— L
. 2.1.5 - Responsibility for Works................. e reenrerreeeann s TSR 2-2
v 208 Payment. crenensnanans 272
?_2.2 : DIVERSION AND CONTROL OF RIVERS AND STREAMS...'......; ...... creees 222
2241 Water COMIO) PIAN ..o . 2-2
' 222 Data Supplied to Contractor ........ e ET NPT AR O 2-3
23 : DIVERSION AND PROTECTiVE WORKS........,..‘ ..... veevevenrnes R
24 PAYMENT.,..;....,.j........ﬁ;,.'.Q.'.'..'...'.........._..‘....,;..; ........ ettt 23

S PKASR2Watert . oo o iU ogoy00



L .



j 21.3
. a

24

241"

242
oA

' SECTION2. WATER CONTROL

DIVERSION AND CONTROL OF WATER DURING CONSTRUGTION

General

a.

The Contractor shall desrgn construct and malntaln aII temporary drversaon
and all protective works which are necessary for the prevention of surface

: drarnage and groundwater enterrng the varrous parts of the Works

Dlversron and protecttve works shall compnse, but are not necessanly :

- . limited to cofferdams, levee banks, channels, flumes, conduits, drains,
o pumps and, when required, settling ponds. The location of these works shall
~ be such that there is no encroachment on to any area requrred for

constructron of the Permanent Works

7- On comptetron of the Works all temporary drversron and protectrve works

shaII be removed and dlsposed of or shall be levelled in an approved

- :_manner to give a slightly appearance and so as not to interfere i in any way B
. with the operation or usefulness of the Permanent Works. . = _

Notwrthstandlng the Contractor's obtrgatrons for desrgn stated in ctause .

- 2.1.1.a the upstream cofferdam shall be constructed in accordance with the
L Drawmgs ' S N . :

Dewatermg

The Contractor shatl desrgn dewatenng system and shall furnrsh mstatt
maintain and operate all necessary pumping, piping and other equipment

' :and temporary structures for dewatering and maintaining the various paits

Ponunon

- of the Works free from the water durlng constructron and as requsred for
_ Inspectron and safety : . AR e P

. The Contractor's method of remOVaI of water from the excavatron work shall
- be subject to the approvat of the Engineer. The dewatering shall be
- "accomplished in a manner that will prévent loss of fines from the foundation,
- _.’_‘_marntarn stabifity of the'excavated slopes and bottom of the excavation and
resu[ts in alt constructron operatron belng performed rn dry condrtrons

The Contractor shatl construct marntaln and Operate in accordance wrth his -

prOposats as approved in the Letter of Acceptance suitable settling ponds, -
S ,,;separating plants. or. 'other works necessary to prevent any. drscharge of -
., .~ waler containing polluting matter or visible suspended matenats into rivers,

R _'streams or exlstlng drarnage systems TR SR PR UL Y P ‘

b Al diverted - and pumped ‘water shall be dtscharge at Iocatlons on the =~
surface from whlch it cannot re: enter the Works and in' a manner which does

o7 not'cause erosion, - pollution or nuisance to tandholders ‘other contractors -

Eap emptoyed by the Emptoyer or other persons \mthm or adjacent to the Stle o
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© o Separate payment will not be made for comp!ylng wnh the requurements of this _
Clause 2.1 and all costs shall be deemed to be included in the various rates and -
lump sums in the Bill of Quantities for the |tems for whrch the drversron and

c. Disposal of waste oil from workshops and other areas shall not cause -

pollution of rivers and streams and shall be in accordance with methods
approved by the Engineer.

: Interference W|th Rlvers and Streams

The Contractor shall not interfere with the natural flow of rwers or streams on
the Site for any purpose without prlor approval

Responsrblllty for Works

a. The Contractor shali be fully responsﬂale for any damage or delay to the
 Works caused by failure of the diversion and protective works and/for

- dewatering installations constructed by him in accordance with this Clause
= - and shall indemnify- the Employer against claims by other contractors
. employed by the Employer working on the Slte or by Iandholders or other
PR persons, ansmg out of any such failure. -+ -

_'b. The Gontractor shall be responsrble for, and shail reparr or relnstate at hlsl :

- expense, any damage to foundations, excavated s!opes of any other parts

- of the Works caused by the failure of the diversion and protective works g

) andior dewatermg mstaliatrons conslructed in accordance wrth thrs Clause

Payment

' _controi of water is requrred

224

7 and drawings, the source of materials, the scheduté of constructions, and other
. “information- directed by the Engineer. The plan-shall be’ placed in operation .
- upon ‘approval, but nothing in this Clause shall relieve thé Contractor from full
- ‘responsibifity for the adequacy of the diversion méasures, rémoval of water and
- protective works. Should the Contfactor considér special ciréunistances have
~ arisen after commencement of the Works which warrant a. deviation from the
. Tender: proposals he shall _submit, for “approval, full details of these o
) crrcumstances together with the detailed Water Control Plan at least 30 days o

o __DIVERSION AND CONTROL OF RIVERS AND STREAMS _ﬁ |

. -‘Water Control Plan o

. The Contractor's method of dwersron and controi of rivers and slreams dunng' '
‘construction shall be in accordance wrth the proposals, which shall include the
_upstream temporary main cofferdam and the diversion tunne! as shown in the :

- Drawings, approved by the Employer in the Letter of Acceptance

‘At least 30 days before commencing any work ‘on the dlver3|on a.n.d control L

works the Contractor shall submit, for approval, a detailed Water Control Plan

descrlbing the proposed sequence of work. The plan shall include the'location,

type, size quanlity and capacity of the diversion equrpment the computation

- ,before commencmg any wonk on the drversron and conlrol works

ey



2.2.2

2.3

Data Supplied to Gontractor |
Stream flow data for the Kreo River are included in the data made avaitable to

Tenderers in pursuant to Clause 11 of the General Conditions of Contract. The

Employer does not guarantee the reliability of accuracy of these data and will
not be responsible for any deduction, conclusions or interpretations which may
be made by the Contractor from these data.

* Diversion and Protective Works
a. The construction of the diversion tunnel and the upstream main cofferdam

-which comprise the main diversion works and shall be constructed in
~accordance with the Drawings and as specified in other Sections of the

Specifi cation are not be included in the Contractors obligations under this
- Section 2. : :

b. The Conlractor shall -provid'e all other diVersion and protection works

proposedr in his Water Control Plan and approved by the Engineer.

Payment _ : :
Paymenl for water control wrll be made at the iump sum pnce tendered

" therefore in the priced Bill of Quantities (item B.1). This lump sum price shall

- include the design, construction, operation and maintenance of all dwersmn
~ works and the removrng and Ievelllng of such works where requn‘ed

: Payment for the upstream temporary main cofferdam, the upslream and |
- downstream portals and the diversion tunnel are not included in this payment
'rtem and thelr paymenl is aliowed for under other payment |tems
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" This section covers the requrrement for ‘all surface sarthworks (as opposed

: '3,2 ;-

324

SECTION 3. SURFACE EARTHWORKS

GENERAL

to underground works) required to be carried out for the Works and includes

i clearrng and grubbing, slripping of topsoil, surface excavation, exploratory

trench excavation, fill and backfill and specific earthworks desciibed herein.
Underground Earthworks (tunnelirng) are specified in Sectron 4 and

' _Embankment Constructron is specrf edin Section 6.
- CLEARING AND GRUBBING

_Areas to be Cleared

“ The Contractor shall clear the areas to be occupred by the Works of all
. trees, stumps, roots, brush, rubbish and other objectronabte matter Areas to

be cteared shatl mclude but not be restncted to

- ia' _borrow areas and quames S TTIRRIE I
.V b surfaces °f StOCRPrIe areas;
° ,:dISDOSaI areas o
d. 'areas to be filled; and
e

B areas of permanentand temporary constructron

'Areas to be Cleared and Grubbed

. In areas from ‘which stnpprng of topsorl is requrred in accordance wrth
"Clause 3.3 the Contractor shal! clear then grub all tree stumps, roots,

rubbish and vegetablé matter from all surfacés such that ¢clearing shall be -

- effected i in such a manner as to prevent as far as prachcable the Ioss of top

.- soil.

323 A , |
- a. .The Irmlts of the areas to be cteared or grubbed shall be wnhrn the limits

Method of Clearrng and Grubbmg

: -+ of surface excavation and for & distance 10 m beyond those limits; within

the right-of-way for embankrment constructron and for other areas as
~.::shown on the Drawmgs or drrected ~ - :

: b.'_""No treé shall be cut down outsrde the Ilmrts specrf ed rn paragraph a. of o

- this Sub-Clause unless otherwise directed by the Engrneer Fellrng or '
- removal of trees with exploswes will not be permltted S

;}c,':—"'Ctearrng shall be compteted as early as possible to permrt the maxrmum' E
- i:_'v,_dryrng out penod dunng the dnest months of the year before burnrng '

A d.” The areas to be grubbed shall be scarified t6 a ‘depth of 300 mm and the -

_area raked to remove alf large organic - material, rubbish and

‘objectionable matter. Small-sized organic materral shall be retamed in - - |
o, thetop soul as much as possrble : , -

e 'Valuab!e trees shall- be. cut-and stockprled separately prior to the :

i, ...commengcement. of clearing. works. Valuable trees shall be identified by
.. ....the Engineer following selting out of the area to bé cleared. After fellrng >
BT : the cut trees shall be pruned and trrmmed of all branches and the main

31 o



trunk retained in one length unless otherwise ap_proved. The valuable
trees shall be stockpiled in locations directed by the Engineer.

'3.24 Disposal of Material

3.25

3.26

a

All materials from clearing and grubblng operations sha!l be burned or.

 removed from the site of the work before the date of completron or

~ otherwise disposed of as approved by the Engineer. All materials to be
* - burned shall be burned completely. Piling for burning shall be done in
- such manner and location so as to cause the least risk of f ire. :

Burnrng shall be done at such trmes as approved by the Englneer in

‘accordance with the applicable laws and regutations. All burning shall

reduce the materials to ashes. The Contractor shall at all times take

'special precautions to prevent fire from spréading to areas beyond the

. limits of the cleared areas and shall have available at all times suitable

Clearmg of Reservour Area

a. -

Measurement
- a.

The Contractor shall clear pomons of the reservoir area below EL. 157 -

The boundaries of the areas to be cleared will be set out by the

- Contractor and approved by the Engineer prior to clearing. The clearing '
B 1nctudes the removal of atl trees, saphngs bushes and undergrowth '

AII Trees saphngs bushes and undergrowth shaII be felled in such a

. manner that the height of the slumps above the ground measured onthe .
~ uphill side of the stump does not exceed 30 cm. Felling or removal of . - -
- trees with explosrves will not be permltted Trees stumps and roots shall.- [
- be left firm in the ground R : .

.'.‘All fatlen tlrnber and all branches saphngs bushes brush undergrowth PR
" and rubbish shall’ be stocked for burning in heaps of not more than 5
. cubrc meter wrth gaps of not Iess than 10 m between heaps '

Cleanng shali be comp[eted at such a trme to permlt the maximum

- drying period during the dry season prior to burning. All cleared materials -
- described |n paragraph C. of this Sub- Clause shall ba drsposed of byff -

: burnlng : :

_'The Contractor shall conduct hrs cleanng operatrons in such a manner S

'~ that any drsturbance of the original surface conditions:in the cleared -~ .
areas shall be avoided or kept to a minimum. The use of tracked or = -

. wheeled vehicles will be permttted in the areas only a tong roads and
it traeks Whlch are approved forthrs purpose Do '

- The Contractor shatl programme to do the reservoir cleanng at a swtable S
. time that does not permit excessive re- growth to occur, as determined by =~ .
© thé Engineer, before impounding of the reservoir. If excessivé ré-growth - - -
s+ oceurs before impounding it shall be removed as drrected by the o
S ;Engineer atthe expense of the Contractor i ; a

Measurement for payment for cteanng and grubblng shal! be made only

.+ «-for such areas-as’are actually cleared and grubbed within' the limits

;:,;_specrred in" this - Clause for - required "éxcavation” for permanent

- -+ i construction, foundation for embankments for Permanent Works, areas - -
to be backf Iled as part of the Permanent Works drSposat areas -

, equrpment and water supphes for use m preventmg and suppressrng'
,_fres : o A L T VIPE P DR
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3.2.7

" items in the Bill of Quanitities.

designated on the Drawings or other areas as shown on the Drawings or
as directed by the Engineer.

b ‘Measurement, for payment, of clearing of the reservoir area shall be

.. made of the horizontal projection of the area approved to be cleared by
. the Engineer in accordance with Sub-Clause 3.2.5. _

Payment . ..

a. Payment for clearing and grubbing will be made at the rate per square
. meter tendered therefor in the Bill of Quantities (ltem C.1.1) which rate
shall include the cost of all labour, materials, equipment and incidentals

. . for clearing, grubbing, piling and burning of the cleared materials, and
- any other necessary works connected therewith. Direct payment will not

- be made for clearing and grubbing of borrow areas, quarries, suifaces of -

- stockpile areas and other areas of temporary construction referred to in

- this Clause and the cost of all such clearing and grubbing shall be
* deemad to be included in the rates and lump sum prices for the relevant

b. - Payment for clearing of portion of the reservoir will be made at the rate

33

s 3'._3.1'

- per hectare tendered therefor in the Bill of Quantities (ltem C.1.2) which
rate shall include all costs of cutting, pruning and trimming, transporting,

~ heaping and burning.

'STRIPPING OF TOPSOIL

~ Immediately after clearing and grubbing operations and before excavation

commences topsoil shall be removed from the surface of areas to be -

~excavated for diversion facilities, dam embankment and spiliway, inclined .
__ intake structure, access road, dam management complex, approved borrow
- areas and quarries disposal areas designated on the Drawings and in all

.other areas shown on' the Drawings or referred to in Clause 3.2 to a -
~+. - minimum depth of 300 mm. Topsoit shall be removed within 300 mm outside

the limits of required excavation and embankment construction shown on

o the Drawings and the surface shall not be disturbed beyond these limits. :
- Topsoil is defined as the surface or top layer of 'soil containing fine roots, -

332

herbaceous vegelation and overlaying grass and is characterised by the

présence of organic matter.
Disposal and Stockpiling . - T
. Where topsoil is required for other activities (e.g. sodding, reinstatement of
* borrow areas etc.) it shall be stockpiled at convenient approved locations on

= ~or adjoining the area from which such topsoil was removed.

333

All topsoit surplus to'}equiréménfs for 'othér’_’énétwntaés_'shaﬂ b'érdispoéedr ofin -
approved disposal areas. . LR L e e T e

‘ Measurement . -~

~_Measurement, for payment, of stripping of topsoil shall be made of the area
. of topsoil actually stripped ¥ the liry
., by the Engineer and to the specified depth. |, .~ ..~

ithin the limits of the areas directed or approved




3.3.4 - Payment

a. Payment for's'tripping of topsbii from the us.urféce 'of- all permanent

- embankment foundations, the surface of all required excavation and any
~ other areas to be covered by the Permanent Works shall be made at the
~rate per square meler tendered therefor in the Biil of Quantities (Item

C.2) which rate shall include the cost of all labour, materials, equipment
and incidentals necessary for slripping, hauling, disposal, and where

required, stockpiling, of topsoit materials. -

Sé'paréte payment will not be made for stripping and stockpiling of

. topsoil from borrow areas, quarries, stockpile areas and areas for
- Temporary Works and all costs shall be deenied to be included in the

“rates and lump sum prices for the relevant items in the price Bill of
- Quantities. B P R D,
“If, by réason of the Cdntrafctor not Using all topsoil from required

.+ excavation which is suitable and required for the Permanent Works, it is

necessary to obtain topsoil from other sources, the Contractor shall

- obtain, at his own expense, a quantity of topsoil equal to the quantity of
. suitable topsoil from required excavation wasted by him, as detérmined
i bythe Engineer. - 0 S o s i R D _

"The Contractor shall provide, at his own expense, all ‘topsoil required to
“relnstate all borrow areas, quarries, stockpile and disposal areas and all

~ . other areas of temporary construction and Temporary Works to the '_

same standard specified in Clause 7.10.° =~ *

34 SURFACEEXCAVATION =~

|  3'4*111"_'G'erner_al__Req't';»i:jérhgms:" ST

a. .
- general requirements spegcified in this Sub-Clause 3.41,342and 343
- and with the appropriate clauses related to the specific items of work

- specified hereunder. ter L sl g e e e T o

= Hydropower Station (below EL. 80.00m) ..« . il Lo
-~ Dam Management Complex & v b c i

All surface excavation covered by Clause 3.4 shall comply with the -

Surface excavation includes all surface excavation for the fb[l(’)’\{_iihg parts

- ofthe Works: .+~

—  Diversion Facilities . -~

~ -~ Embankment Dam

- Gallery .

i ~ ~Roadworks

— * Minor works -

! “Tha Contractor shall perforny all surface excavation in whatever material
- and in whatever conditions may be encountered and, pursuant to Sub- .-

Clause of 11.1 of the General Conditions of Conlract, he shall be

. deemed to have allowed for the cost of such in the unit rates and lump .
- sums in the Bill of Quantities. -~ ..o T T



L d

For payment purposes no distinction shall be made between surface

- excavation of materials of different hardness, different character or
- differing degrees of difficulty in excavation. S

“The Contractor shall perform all surface’ excavations in accordance with

the proposals submitted by the Contractor in his Tender and approved in

- the Letter of Acceptance or with such modifications as in_ay be approved

by the Engineer from time to time. =

Suitable material from surface excavation shall be used in the Works.
The Contractor shall perform surface excavation such that it will yield
sufficient required suitable material for use in the construction of the
impervious zone of the dam embankment or for other fill_purposes as

. practicable and shall be subject to approval. Where practicable, material

. suitable -for use in the Works shall be excavated separately from
* materials to be wasted. Approved material shall be segregated by loads

- during the - excavation and shall be placed in the designated final
- locations or shall be placed in stockpiles and later placed, or processed
- and placed, in the designated final locations in accordance with the
 provisions of this Specification. =+ - T T

‘The suitability of rr'iéw_téﬁal obtained from the required excavations for use
~inthe Wor_ks will be determined byrt‘he,.Engineer‘ S T

If, by reason of the Contractor's not using all material from required

.. excavation which is suitable and required for the Works, it is necessary
. to obtain material from other sources, the Contractor shall obtain, at his
. own expense, a quantity. of material equal to the quantity of suitable -

material from required excavation wasted by him, as determined by the

;Engineer._ - e T T R S PP S T
. Any and all over-excavation performed by the Contractor for any

purpose or reason, except as may be directed, shall be at the expense }

' - of the Contractor. All such over-excavation shall be backfilled with

.~ approved matérial from required excavations or concreteé, as directed,

-~ and the cost of furnishing ‘and ‘placing this backfill shall be at the
- expense 'of ‘the Contractor. The Engineer may approve alternative

measures to backfilling and the cost of such measures shall be at the -

. expense of the Contractor. . -

e |
disposed of in accordance with Clau_se’ 342 Rt

':i':‘:'j__';fthe woik the Engineer may direct that the slopes or dimensions of the

B Contractor shall not be ‘entitled to any additional allowance above the .

Excavated materials to be wasted from all surface excavations shall be

. 3'4'-.1-‘2. _Shape 6¢‘fﬁE?:"¢a",':f'=!~ti,Onf, ST R

.2, Al surface excavations shall be made fo the lines, - grades and

dimensions shown on the Drawings or directed. During the progress of

A

excavations be varied from those shown on the Drawings and the

‘various rates tendéréd in the Bil of Quantities for surface excavations by -

o réason of stich changes.” ~* -

. Anyolhersurface ékiﬁéﬁétfdni'bé&o;nﬁédz at the -of)tion of the: Contractor B

U to secure access to required work, for disposal of material excavated, or .~
- for.any other pur
.. .Btihe expense of the Contractor. .,

pose,

HERECaEE M P AN

shall be kept within approved limits and shall be -

. ‘The'Enginéer may ‘ditect excavations to b pérformed in ‘successive

o stages until'a suitable foundation or surface is réached as determined by
e the'_j_En'giné_'er","The 'Cdﬁtr'act'o‘r_:s‘h‘aﬂ' not béféht:it_le'd' to any additional -

T




- payment above the applicable rates tendered in the Bill of Quantities for

- these excavations by reason of such successive stages in the

excavation procedure. Each successive stage shall include clean off of

foundations or surfaces for inspection in accordance with Sub-Clause

" 3.4.1.9 except that if the Engineer approves the excavated surface as

" being a suitable foundation surface or final batter the clean off will be

- regarded as part of clean up as required in Sections 6, 9 and 10 of the

© Specification. The cost of all work required for the preparation of a

.- suitable foundation or surface shall be included in the applicable rates
tendered in the Brlt of Quantntres for surface excavatron BRES

-3 4 1 3 Seams Cavrtles and Other Defects in Rock '_'_ |

Co a The exploratory mvestrgatrons of the foundatrons stopes and other areas
- to be excavaled are not sufficiently complete to disclose all seams and
. other defects that may exist in the rock. It is anticipated that there may

" be depressrons fissures, faults, seams and bands of soft disintegrating

_ " rock running in various directions in the materials to be excavated and in

' the foundations, s!opes ‘and other areas. ' The assumed lines of

- excavation shown on the Drawings shall therefore not be interpreted as
- indicating with any degree of accuracy the tlnal or actuat eXcavatron lines -

- orthatno defects exists. -~ - . '

. b. Where such seams or defects oceur they shall be corrected by local
-~ surface excavations below the general surface of excavation, to the R
. lines, depths and dimensions directéd. These local surface excavatrons R
- -+ shall be solldly backfi Iled Wrth concrete or approved materra!s or covered
- by shotcrete. © - : - :

. "c. _‘The Engineer may drrect that certarn surfaces be protected andlor | o
~ut - supported in accordance with the relevant Ctauses of Sectron 7 of the R @
s ._-Technrca! Specrf catron ' : . - ' ' T

' d. Payment for such’ excavatrons wrll be made at the applrcable rate '
~ tenderéd in the Bill of Quantities for the excavatron for the relevant .
- slructure and payment for backfll concrete wrll be made in accordance )
S wrthSubClause9303 ' B P

: 3 41 4 Excavatron Precautlons

- a. AII necessary precautrons shatl be taken to preserve in: the soundest
possrbte condition, the material below and beyond the lines of all

- excavation. Unless otherwise directed or approved the Contractor shall . = -
use the pre-splitting technique. Blasting operations that might damage

. the Works will not be approved. -Any* damage done 'to the Works by -
©. - blasting, including the shattering or ioos¢ning of the material beyond the Lo
= I required excaVatlon Isnes shall be repaired by and at the expense of the .. -
o Contractor = : ’

b, ‘The Contractor sha|l exercrse specral care to avord damage to concrete RN é
-7 ‘sholcrete or pressure groutlng already comp[eted Delay-blasting shall - - ’
. be used to reduce shock waves. The Engineer may require that blasting RS
shock wave intensity as*measured by peak particle velocity ‘at any - AR
-+ location shall be kept within limits to be’ determaned by the Engineerto .
2 ensure that no damage ‘or ‘distutbance to any part of the Woiks is -
. caused by blasting operations. ‘The' Contractor “shall ' provide the‘_'j'_ S
_.__'klnstrument o measure . the  peak . particte ve!ocrty during blasting
o operatrons if required. Untess otherwise approved,. the Contractor shall
. not fire any charges wnhrn 60 m of concrete or shotcrete atready placed
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... When any excavation has been completed to the lmes shown on the

The entire costs of connplymg with the requirements of this Sub-Clause
 shall be deemed to be mcluded in lhe various rates in the Bill of
Quuantities for excavation. -

c. The Contractor shall periodically remove loose material from excavated
batters to maintain them in a safe condition. All berms shall be
- maintained with the clear widlh of passageway shown on the Drawings.

~d. Al planking, strulting and supports necessary to retain the sides of the

'_ 3415

~excavations shall be provided, erected and maintained in a safe

-+ condition by the Contractor. No payment will be made for planking,
" strutting or temporary supports. Permanent support shown on the
* Drawings or directed shall be installed in accordance with Section 7 of
the Specrf catlon and will be pard for as provrded therem

Pre-Spltttlng Techmque _

‘a. Where blastlng is reqmred to produce excavated surfaces to lhe llnes _

~ and grades shown on the Drawings or directed, the Contractor shall use
‘the pre-splitting technigue to ensure that a fracture plane is established
_along the required final excavation surfaces before excavalion of the
main body of rock, thus rninimising damage to the rock beyond the

. required final excavalion surface.

b_.-- The Contractor sha!l submlt for apprOVal a descnptlon of h|s proposed

. method and procedures of excavation at least 30 days before starting

il _excavation in any section of the work -requiring the use of the pre-

'L"":.glr_,spllttmg technique specified in this Sub-Clause. The spacing and

“diameter of pre-splitting holes and the arrangement of the explosives in -

each hole shall be varied to suit the hardness of the rock and be chosen

o to provrde the best practlcal excavated surface after blasting. .

e _ '_ c. The Contractor shall establrsh b; ﬁeld trials in an approved area his

 blasting techmque to produce a minimum of overbreak and fracluring of

e the rock oulside the excavation lines of the areas required to be pre-split.

These trials shall be performed by varying the diameter, depth and
.. pattern -of holes, the type and quantity of explosive; the blasting
~.-sequence and delay pattern. The cost of developing this technique shall

be included in the rates tendered in the Blll of Quantltles I’or the -

excavalron of the relevant structures - '

. d. Unless otherwise approved by the Engmeer the Contractor shall not f ire

3416

: .any charges \mthln 30 m of concrete 0r sholcrete already placed

Approval of Blastmg Techmques G L

_AII blastlng technlques including the depth and sizé of holes and the size o

' - and characteristics of charges, shall be subject to approval, The explosives
-~ shall be of such quantity and moderate power and shail be used in such

¢ . locations as will neither-open seams nor crack nor damage rock outside the
. .- prescribed limits of excavalion. As the excavation- approaches its final lines,
-+ the depths- of the holes for blastrng and the amount of exploswe used per

) . hole shall be reduced progresswely‘ ‘Wherevér further blasting may damage

the rock, the Engineer may direct that the use of explosive shall be

- discontinued and the éxcavation shall be completed by wedging, barrmg. '
S @': ‘channellmg and broachmg, or by other approved means . .

!nspectron of Completed Excavatton L

B Drawmgs or. dlrected and tnmmed the Engmeer shali be informed



 accordingly so that he may inspect the completed excavation, No excavation

shall be filled in or covered with any material whatsoever until it has been

- inspected and the Conlractor has been authorised to proceed \_Nith_ the work.

3.4.1.8

Surface Drams

Where required and when drrected the Contractor shall exeavate surface

~ drains to divert surface water away from surface excavations. The entire

- cost of such drains shall be included in the rates tendered in the Bill of

~ Quantities for the various items of ‘excavation except for excavation for
" surface drains along the upper side of the splllway shall be paid under item

3.4.1.9

* C 4 4 and excavatron for roadside drams shall be pa|d under |tem J1.

Clean off Foundations for lnspec_tion

*341 9.1 General B

_ The Conlractor shall clean off foundatlons for :nspect[on wrth an air or a
I combined’ alr and water jet under h|gh pressure OF vacuum where and when
i f"]._dlrected : L . EA :

:_-,The Engmeer may drrect clean otf of foundatlon for lnspectron after each
- . Successive stage of excavation for foundations for ‘concrete structures and
- embankments to determlne whether any unsound or- swtable matenal is

"-‘:"i'_'presentlnthefoundatlon

;-"‘Clean off of foundatlons for mspect[on is separate and dlslmct from clean -up

. before placement of any embankment matenals and concrete as requrred '

. elsewhere in ihlS Specmcatlon

- 3. 4 1 9. 2 Measurement and Payment

“a. Measurement for payment of cleen off of foundalrons for |nspect|on e
" shall-bé made of the horizontal prOJectlon of the areas of foundatrons .

; actually cleaned off fori mspectlon as directed. .

b, Payment for clean-off of foundations for mspect:on will be made at the

- rate per square metre tendered therefor |n the Bl" of Quanllt:es (item _

| c

3 4 1 10 Classnf‘catlon of Excavated Matenals

-No classsf calton of excavated matenals lrom surface excavatron wrll be .

. made for payment purposes

- a Common '

y Common shall mclude excavatton ofall common sou matenals rncludrng -
.+ .. boulders or detached pieces of solid rock leéss than one cubic meter in =~
. volume which can be. removed: WIthout npplng by a Komatsu [3853" '
o .bulldozer 228 rated H. P or equrvalent i T _ :

g 'b._"Unsound Rock S : R
© 7 Unsound rock shall consist of excavation of rock other than sound rock' g
" as defined in paragraph c. of this Sub-Clause which can be removed by -

: Solely for the purposes of determmlng batter slopes of excavatrons under'
_sub~clause 3.4.1.11 the follow:ng def mttons wrll appty SRR

B rlpplng wrth a Komatsu DBSa bu!ldozer 228 rated H P or equwa!ent

A



C

Sound Rock _ s C : t
Opencut excavation of sound rock shaII include excavatron of all solid

‘rocks in place which can only be removed after they are loosened by

- . blasting and all boulders or detached pieces of solid rock more than one

cubic meter in volume. Sound rock shall be defined as any in-situ
material which cannot be ripped by the tynes of a Komatsu D85a

7 bulidozer 228 rated H.P. or equwalent

_ Rwerbed Material - -
: Rrverbed material shall mclude excavatlon of sand gravet cobble and

e boulder Iayers

3. 41 11 Measurement

R X

Measurement for payment of surface excavatron shall be made of the -

- ..volume of material excavated to the lines, grades and dimensions shown
-~ on the Drawings or directed and shall be taken only in the presence of

the Engineer. The Engineer shall be notrf ed at Ieast 24 hours before
takmg such measurements . . '

Before commencrng and- 1mmedrate|y after comptetron of surface'"

- excavation which is to be measured for payment, the Contractor shall

take survey measurements sufficient to det" ine the drmensrons and

:elevatlons of the orrglnal and final surfaces e

Not less than 7 days before’ commencrng such survey measurements '
the Contractor shall submit to the Engineer, for approval, a plan showing

the proposed Iayout of reference I|nes cross sectlons and method of

survey

Reference Ilnes and pomts are to be set out on the ground and related to

‘permanent marks. At least-24 hours before conimencing setting out, the
- Engineer shall be notified. Original field notes of the sefting out of these
: reference lines are to be $ubmitted to- the Engrneer together wnth the
_hotes on actual quantity observations. *..o... . . I :

-Exoept as shown the Drawmgs or as otherwrse dlrected by the Engrneer
" the required open-cut excavation will be measured for payntent to the

slopes as shown in the foltowrng table I

5 R Slope tobe .. | : Slopetobe
Partlcular Permanently . +  Backfilled
Sound Rock - o 5(H) 10 (V) C03(H) 10V)
 Unsound Rock j' 08 :10 Sl es 10
,'}Common ] e ;1.0-‘ HE EVRREE |08 10
' 'ff_Rwerbed Matenat | L 1 0 100 :'1 0.

:_Except as shown on the Drawrngs or as otherwrse d:rected by the |

'Engmeer where the depth of the eXcavatron exceeds 7.5m, a berm of
~ 1.5 m width shall be provided. - ' . .

In the case of exoavatron where backt’ H is to be made eﬂer eXcavatlon -

- the lines of slope for measurement shall be drawn at the slopes .
jfprescnbed ‘above from the point’ 06 m_outside of the. bottom of .
o foundetlon concrete of the structures untess drrect concretlng onor .
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against a rock surface is shown on the Drawings or specified in which
- case measurement for payment will be in accordance with paragraph a.

of this Sub-Clause. This line of slope is only for measurement for

payment and not for the construction, even if shown on the Drawings.

341 12 F"éymmit

Payment for the various items of required surface excavation will be made at

the applicable rales per cubic meter tendered therefor in the Bill of .
 Quantities. These rates shall include the cost of all labour, materials,
~ temporary construction, pumping, bailing, draining and all other work

necessary to maintain the surface excavations in good order during
construction, and of removing such temporary works, if so directed. These

- rates shall also include the enlire cost of excavaling and transporting the

_ materials from-the excavation to the point of final use or to disposal and,
- where stockpiles are used, the cost of transporting the -material to the
- stockpiles, of re-handling and of transporting such material to the point of -

o final use and the entire cost of cleaning up excavated surfaces. ©

342

,S_td_ckpil_é'aﬁd 'D_is.pos;x! of Excavated M_ate'riél'

o 3(,74.'2_'.71__ Géﬁéféi'

“a. Insofar as practicable and as determined by the Enginger, suitable

b, Whére practicable suitablée materials for embankments or common fillor ~ .."

... materials from excavation shall be used ‘in permanent’ constructions
- .required under the Specification such as in embankments or as backfill. -

- backfill or random fill shall be excavated separately from the materials to

.. be wasted. The sujtable materials shall be segregated by loads during

- the excavation operations and placed in the designated final locations

.. . direclly from the excavation, or.may be placed in temporary stockpiles o
- and later placed in_th_e_designa_te_d locations, as dirécted by the Engineer. ..

c. The excavated malerials suitablé for embarikinent or backfil after drying

. out but too wet for immediate compaction when -excavated shall be .
-~ placed temporarily in -a stockpile approved by the Engineer until the -
moisture content is reduced sulfficiently to permit them to be placed in -

* the em_banrk_ment' Qr_p_ackﬁl[.

¢ d.-Excavated materials unsuitable for or in excess of permanent -

-+ construction requirements shall be wasted. The disposal of all excavated

3.4.23 Treatmentof Surfaces . . . ... L e S L
- a The Contractor shall grads the top Surfaces of all material placed within
' disposal and stockpile areas and, where shown on the Drawings, shall - .

'+ construct ‘permanent drains and other protective works sufficient to -

. : materials to be wastéd shall be subject to the approval of the Ehgineer. :

3.4.2.2 Location of Disposal Areas -+ -:: /T T
' .. Disposal areas shall be located where they will not harmfully interfere with =~
- . the natural flow of streams or with the operation of the future reservoir or - .. -
- with the flow of water to or from the outlet works and spillway. They will not .~
. Interfere with the accessibility of the structures for operation fequirements
_ nor detract from the appearance or recreational attractiveness of the
- completed Project. Areas for disposal of waste materials from excavation

-shall-be as shown on the Drawings, ‘or a5 ditected or approved by the
CUERgineer. i o o T S R T

P



o ensure that surface run-off will not erode the surfaces of stockprtes
. andlor drsposal areas or the material placed therein. |

- b. Unless otherwise approved, the finished outer slopes of the disposal
: areas shall not be steeper than 1 vertical to 3 horizontal or as otherwise
~ shown on the Drawings or directed by the Engineer.” '

¢. Unless otherwise directed, the finished surfaces of drsposal areas, other
- than within the reservoir area, shall be covered with 100 mm of topsoil
and protected in accordance with Sub Clause 7.10.

3.4.2, 4 Approval

. At least 30 days before drsposrng of material in any area the Contractor
~ shall submit for approval details of his proposals for drsposa! of materials in
the area and the protectlon of these matenals from eroswn ‘

3 4. 2 5 Payment s

a. The entrre cost of hauhng and of drsposrng of the matena!s removed ]
excavation, including stockpiling separately materials for use as,
.. embankment material, backfill, roadway matérial or any other material -
‘required for the Works shall be included in the rates tendered in the Bill
“of Quantltres for the vanous items of excavatlon o : '

b. Separate payment will not be made for treatment of surfaces of matenal
U in stockprtes or dlsposal aréas as specified herein and all costs shall be

- deemed to be included in the applrcable rates tendered rn the Bill of -

‘ Quantrtres forthe varrous items of exCavatron _ _

S c. Permanent surface drains, constructed in. desrgnated dtsposal areas in .

o accordance wrth the Drawrngs shall be pard in accordance with Clause_ s
_ 83 K : o o _ _
343 Structural Foundatrons General . _

“a. Al excavatrons for’ structure foundatrons shall be performed in dry

‘condrtrons rn accordance W|th clause 2.1.2. No addrtronat allowance

S above the' unit rates tendered in the Bill of Quantities for ‘excavation will
e __be made on account of any of the materrats belng wet,

' b ‘The bottom and srde slopes of excavatron upon or agarnst which
- concrelé or, stone’ masonry work is to be ptaced shall be excavated to
“"the dimensions shown on the Drawmgs or as drrected by the Engineer.

.f""'_No material will be permitted to extend within ‘the neat lines of the
" “stracture. If, at any point in éxcavation mateérial is excavated at the ~

.. direction of the Engineer beyond the fines shown on the Drawings the
-+ additional excavation shall be filled solidly with concrete. Subject to the
- - provisions of Sub-Clause 3.4.1.2 for eqmtab!e adjustment of the Contract -
wo o Price, payment for’ such additional excavation will be made at the unit
.. .. price per cubic meter tendered in the Bill of Quantities for excavation for
v the! rélevant - structure. - Payment for the concrete placed in such
- --additional excavation will bé made at the apptrcable raté pér cubic meter
tendered in_the Bill of Quantrtres for the concrete in the adjacent :
' _""._i"structure 'Excess. excavatron and - over-eXcavatron performed by the

" Contractér for ‘any “purpose or reason without written order of the .
~ Engineer shall be refilled with concrete backfll furnlshed and placed by.
" and at the eXpense of the Contractor LT

: i,}'c:__'f\ftftten ‘excavation precedes = the scheduled trme for subsequent

s 7fbackf' Ilrng of structure foundatrons the Contractor shatt leave a residual



344 Surface Excavation _for Di\_rer_:sgion‘Fac:itities S

3.4.4.1

depth of unexcavated material above the fmat cut Ilne(s) to protect the
final surface against weathering. Removal of the final thickness of
_material shall be made sufficiently close in time to backfilling or concrete

| . placement so as to ensure that the effects of weathering are minimal.

The timing of removal of the final Iayer shall be subject to the approval of
the Englneer

General

" Surface excavatron for dlversron facrlmes mctudes the excavallon for the
~ cofferdam (i.e. the cofferdam as shown in the Drawings as opposed to any

~ other temporary cofferdam prowded by the Contractor) . and for the

upstream and downstream portals of the diversion tunnel.

" The excavations shall be to the lines grades and prof les as shown on the

—:aatz

~ Drawings and shall be of sufficient depth so as to obtaln a suntabte
- foundatron as determmed by the Englneer S PR :

Measurement and Payment .
"~ a "Measurement for payment shall be ln accordance wrth Sub—CIause

3.4.14.11.

o b : Payment for surface exeavatron for dwersron facilltles wnl] be made atthe

| 345 :

3.4.5.1

“rate pér cubic metre téendered therefor in the Bill of Quantlttes (ltem
o C 3. 1) in accordance wrth Sub Ctause 3 4 1 12 . : '

_'-Surface ExcaVatlon for Dam Embankment

General

-_Excavatron for the foundatton for dam embankment mctudes TRV
.'a'. The removal of partlally and completely weathered matenal from the

.~ - foundatioiy area of the impervious zone, the removal of materials which
7 might interfere with the proper bondlng of that zone, and the removal of

“ materials of madequate strength The exlent and depth of the excavatlon o
_ to reach a smtabte foundatton shatt be as dlrected L

'© b, The éxcavation for the dam embankment for the perwous zone shall be -

 to a sufficient depth t6 obtain a foundation area of sl:ghtly to moderately

_r _ weathered rock as determined by the Engineer which foundation area =~ *
.7 shall be essentially free from Weathered matenats open seams or other
' _',‘,Oblecttonab!e material. SR | | ther

,'c.”-The removal of comptetely weathered matenal from the foundatlon area

,3A53

+ .- of the semi- perwous zone of materials which might permit unacceptable = .
i+ settlement -of .that - zone :or- which . might . interfere - with ’ the proper - -
(v compacting . of these zones of the embankment: and the removal of =

- materials of inadequate strength. The éxtent and depth of the excavation
o to reach a sultab!e foundation shalt be as dlrected by the Eng!neer A

' Ld The Engmeer may diréct tha the excavahon be performed in successwe S
stages untrl swtabte foundatron condltrons are reached o "

Co ordmatron wrth Groutrng Works

~Surface excavation of the region under the lmperwous zone of the"

embankment shall be’ teft unéxcavated to the extent that there remains a 1

7 m depth of une)tcavated rock above the desrgn surface of the foundatlon as 3 _j

3#12_7-5‘1”




shown in the Drawings. The unexcavated pdrtion shall be left in place until

the completion of blanket grouting as describe in Section 5.

3453 7 Required_ Qua_lity_'of Foundation

346

| 3464 .Gen.eial_

a. The excavation for the dam embankment, for impervious and semi-
pervious zones, shall be to a sufficient depth to obtain a foundation area
~of fresh to slightly weathered rock as determined by the Engineer which
foundation area shall be essentially free from weathered materials, open

seams or other objectionable defects.

b. The excavation for the Dam embankments for the pervious zone shall be
- to a sufficient depth to obtain a foundation area of slightly to moderately
-+ weathered rock as determined by the Engineer which foundation areas
- shall be essentially free from weathered materials, open seams or other
- objectionable material. ' : N :

- o The alignment and cross-Sectional dimensions of the foundations will be

subject to changes considered necessary to adapt the foundation to the
 conditions disclosed by the excavation. SRR

" d. Steep or overhanging rock faces shall be cut back to a short continuous

face, or a series of stepped faces, to provide satisfactory abutment
contact slopes for the embankments. Such rock faces shall, in general,
be cut back to slopes of 0.75 horizontal to 1 vertical or flatter. Where it is
not possible or desirable to meet these requirements, the foundations

7 shall be treated in accordance with the Engineer's instructions. - RN

3454 Measurement and Payment

a. Measurement,. for. payment, shall be in 'accor-c?!anc-:e with Sub-Clause -

"b. Payment for surface excavation for dam ermbankment will be made at

 the rate per cubic metre tendered therefor in the Bill of Quantities (Item
-~ €.3.2)in accordance with Sub-Clause 34.1.12. T

Sutaco Excavtion forGallery

- Excavation for the gallery shall be to the lines and levels as shown on the

-+ Drawings or as determinéd by the Enginér. The alignment of the gallery will
~ . remain fixed as shown on the Drawings and any additional excavation
... directed by the Engineer will be backfilled in as directed by the Engineer.

- - a. Measureme

3462 Moasurementand Payent = < o it

t, for payment, shall be in accordance with Sub-Clause

o '_ b Péyrhént for sUrfééé é'xcéi/a'tion for':‘gal'fe-ry Will be made . at the. féfe péf :

. cubic melre tendered therefor in the Bill of Quantities (item C.3.3) in - -

*-i;f—_:j accordance with Su\tﬁ‘(‘:lra_u_s'ré's'.fi;j,.1'2', R

. Backilling of additional excavation directed by the Engineer will be paid

7 forseparately.



3.4.7

3.4.74

- 3.4.?.2

Surface Excavation for SIP"_Ian o

Generatl : : . :
Excavation for the spillway shall be to the hnes and levels as shown on the

, Drawmgs or as determmed by the Engineer

Measurement and Payment

a. Measurement for payment shaII be in accordance wrth Sub Clause
3.41.11. : : :

b, Payment for surface excavatron for sprIIway wrll be made at the rate per .-

3.4.8

- 3.418.1

" cubic metre tendered therefor in the Bill of Quantrtres (Item C34) in
. accordance with Sub- Clause 3. 4 1. 12 : R

_Surface Excavatron for Inclmed Intake Structure _

General

. Excavation for the mchned tntake structure shaII be to the Ilnes and Ievets as
S shown on the Drawrngs or as determmed by the Englneer :

3482

3.4.9

3491

Measurement and Payment

S a. Measurement for payment shalt be |n accordance wrth Sub—CIause

3.4.1.141.

b. Payment for surface excavatron for rnctmed mtake structure will be made '3
* at the rate per cubic metre tendered therefor in the B|I1 of Quantltles :
: (Item C. 3 5) in accordance wrth Sub CIause 3 41. 12 IR

,'Surface Excavatlon for Hydro Power Statton :

General - R S . _ R o
Excavation for the hydro power statlon shall be to the Imes and IeveIs as =

o shown on the Drawmgs or as determmed by the Engrneer ol

3. 4 9.2 Measurement and Payment

a Measurement for. Payment shalt be rn accordance thh Sub—CIause T

'3410

: '3410 1 General

'Excavatlon f0r the dam management complex shall be to the Imes and
levels as shown on the Drawings or as determined by the Engineer.

34111

b Payment for surface excavatton for Hydro PoWer Statlon wrll be made at
~ the rate per cubic metre tendered therefor in the Bltl of Quantlt[es (Item _
C 3. 6) in accordance wsth Sub-Ctause 3. 4 1. 12 A : :

Surface Excavatron f°" Dam Ma"agement Comp!ex

- Excavation shall be ¢completed within the time for completron of this section .
- . of the works as stated in the Condltrons of Contract App‘e'ndlx o Brd ' '

e 3.'1'49_ =



3 4.10.2 Measurement and Payment L
' a. Measurement for payment shall be in accordance wrth Sub-Clause

- 34111

b. Payment for surface excavatlon for dam management complex will be

- made at the rate per cubic metre tendered therefor in the Bill of
Quantmes (tem C.3.7) in accordance with Sub-Clause 3.4.1.12.

3.4.11 Excavatlon for Road Construction

3.4.11.1 General -

Excavalron for roadworks shall be to the llne_s_ and levels as shown on the

Drawmgs or as determlned by the Engmeer

3 4 11 2 Measurement and Payment

Measureme_nt for payment shalf be in accordance wnth Sub Ciause

34111,
b.

Payment for surface exoavatron for roadworks will be made at the rate

- per cubic metre tendered therefor in the Bill of Quantities (item J. 1) in

o accordance wilh Sub- Clause 3.4.1. 12 In addmon the rate shall include

- " the ¢ost of subgrade préparation and teshng of subgrade in cut in
~ accordance wnth Sub-Clause ‘!0?1 '

3 4 12 Excavatlon for Trenches Plts and Footmgs

. 3 4 12 1 Def‘mtlon of ltem

%%' _ B ‘.t . Excavation for Trenches Prts and Footlngs mc!udes all reqmred excavahon
i ‘ L andsupportfor _ _

. lined surface drarns '_

b, :‘!catch basm e Bl e '

a
b
d
e

" _‘trenches for drams plpes
. trenches for drams under spillway
. elsewhere as dlrected

| 34122Method ofExcavatron S -
= Trenches prts and fcollngs sha!l be excavated usmg hand tools and

S0 approved meéchanical equipment, in such a manner as to prevent shattering

of the sides and bottom of the excavation. At the option of the Contractor,

and with the approval of the Engineer, lined drilled holes and nght blaslrng_ '

- holes may be employed in locatrons approvad by the Englneer '

@ e IR Y 4 12 3 SUPPOrt EXcavatron i -: -

~ All_planking, - struttlng and supports necessary to retam the srdes of the

. excavation shall be prowded erected and ma:ntalned in‘a safe condmon by
s the Contractor : R : _

. 3 4 12 4 Measurement and Payment o

a

a Measurement for payment shall be in accordance \mth Sub Clause
5 34111 R S R -

Cosss



3.5

3.5.1

N 1352

36.2

b. Payment for excavation for trenches, pits and footings along pérmanent
. access roads and in designated spoil areas will be made at the rate per
~ cubic metre tendered therefor in the Bill of Quantrtres (Item J.1} in
" accordance with Sub Clause 3 4.1.12.

c. Payment for excavation for trenches prts and footmgs for at the toe of
_‘f '5 the cut near the sprllway wril be included for payment initem C.4.4,

EXPLORATORY TRENCH EXCAVATION

General o T
A fault which exists in the reservoir area is requrred that exploratory

" “trenches be excavated in common matenal in order to expose the surface of

the fault.

Foundation condrtrons beneath the gallery rnay need to be :nvestrgated by
the Engrneer Excavatron is expected to be in rock as def‘ ned i in Sub-Clause

'-_'Classrf'catron of Materral | S
For the purposes of payment under thrs clause only. all excavated materrals

from explbratory trench exploratron wrll be classifi ed by the Engrneer as

S ’follows

353
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-. E"P|°rat0ry Trenches in Gallery Foundatron b

- The Conlractor shall excavate exploratory trenches as drrected by lhe ‘._ L
-_Englneer S . _ S I M

- a Common

“Exploratory excavatron in - common’ shall rnclude eXcavatron of all :
common soil materials including river bed material, sand, gravel,

"~ boulders or detached pieces of solid rock less than one’ ¢ubi¢' meter in - |
- volume which can be removed without nppmg by a Komatsu DBSa

o bulldozer 228 rated H.P. or equrvalent
b. Rock - ' : '

_Exploratory trench excavatron in rock shall consrst of excavatron of rock
. which can be removed by ripping with a Komatsu DB5a bulldozer 228 B
B rated H.P.or equwalent or by pneumatrc jack hammers S

Exploratory Trenches in the Reservorr Area i : |
The Contractor shall excavate exploratory trenches as drrected by the _

: Englneer

- After completron all trenches shalt be backf lled to the satrsfactron of the o
" Engineer usrng dozers or srm:lar eﬁurpment Further compactron wrll not be '
7«':requrred _ : o S :

The exposed surfaces shall be to the same qualrly as descnbed in Sub{ S
:Clause352 TSI S N PRI _ o

_ Measurement

a. Measurement for payment for the drfferent classes of exploratory trench'v" '

- excavalion shall be made of the volume' of ‘matérial excavated to the = |
~lines, grades drrected by the Englneer and shall be taken only |n the DI

a6



O
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presence of the Engineer. The Engineer shall be notified at least 24
hours before taking such measurements.

b Before commencing and immediately after completion of exploratory

356

3.5.6.1

- trench excavation the Contractor shall take survey measurements

- - sufficient to define the dimensions and elevations of the original and final

surfaces.

,_Paym‘e'nf o |

Exﬁrldr;é_tdty? Trench Excavation in Common _ - .

- Payment for the exploratory trench excavation in common will be made at

the applicable rate per cubic meter tendered therefor in the Bill of Quantities

.. (tem C.4) The rate shall include the cost of all labour, materials, temporary
- works, pumping, bailing, draining and all other work necessary to maintain
. the exploratory trench excavations in good ‘order during the period of

- inspection directed by the Engineet, and of removing such temporary works

on completion. The rate shall also include the entire cost of excavating,

~ temporarily stockpiling the mateérial and backfilling the excavation all as
' described in the Specification, "~ . L0 0 .

3.5.6.2

; Payment for the exploratory trench excavation in rock will be made at the

- applicable rate per cubic meter tendered therefor in the Bill of Quantities

(Item C.5) The rate shall in\c_l_in'z;:‘ the cost of all labour, materials, temporary |

" . works, pumping, bailing, draining and all other work necessary to maintain
- the exploratory trench = éxcavations in good order .during the period of
~inspection directed by thé Engineer, and of removing such temporary works

7 specification.”

- .. The Contracter shall furnish, place and compact common fill or backfil to the

~on completion. The rate shall also include. the removing all excavated
‘material in accordance with that specified for surface excavation and for
- preparing the

exposed surfaces of the excavation in accordance with the

o lines, grades and dimensions and in the locations shown on the Drawings

) . which shall include the following areas:

..~ adjacent to the spillway
~+f - ’-adjacent to the Inclined intake structure” e
= adjacerit to the powerhouse

— foundations for transmission lines

'~ foundations for _main'trans_fo'rr_neryardj EREEES IR

. other areas as directed -

~ Common fill or backiill shall be obtained from required excavation and other -

. ... approved sources and shall be subject to approval.:Common fill or backfill

. shall be free from stumps, roots, rubbish, topsoil and other objectionable
~matter. Common fill or backfill placed within 1.0'm of structutes shall be

" selected material containing racks not_larger. than 75 mm in maximum

' “dimension and shall be placed carefully so as not to damage the structure,

B The raximum size’ of any rock placed i, the common backfill shall be 150 =



3.6.2 Piacement

) 363 _f‘;_Measurement and Payment

A

a,

Common fill or backfrll shall be p!aced in approxrmately honzontat Iayers

 not more than 300 mm thick before compaction and shall be compacted

to not less than 90 percent of the maximum dry densrty at optimum

~ moisturé content. The Contractor shall carry out tests on the compacted

material when directed by the Engmeer

Prior to the commencement of placrng backfill matenats adracent to
structures, the concrete shall be approved and the areas to be backfilled

- shall be cleared of all concrete forms and other temporary works, or as
- directed by the Engineer. Backfill materials shall be placed_ln such a
-manner as will ensure satisfactory compaclion without damage to the
. structures compacting adjacent to all structures shall be carried out by

s approved hand operated  power tampers. Vrbratmg roflers, with the

exception of small hand-held equipment, shall not be permitted within

-0.5 m.of concrete walls or within 0.5 m vertically. of the surface of the -
_concrete eXCept with the prior approval of the Engrneer ; ;

. “The ‘surface of filled or backfi lied matérials shall be compacted 50 as to

- give a slightly cambered surface to facr!rtate drarnage Atall tlmes the fill

heas
- common fill or backfill shall be made of the material in place to the lrnes -

or backfill materials shall be moistened or allowed to dry, if necessary, to

~ maintain or achieve the required moisture content for compaclion as.
- determined by the Engineer. The ¢6st of such morstenrng or drying out

- shall be covered by the unit rate for common frll or backﬁll in the Bill of -
- Quanlities. & 7o R : , : =

_ .Unless otherwise specrr ied by the Engmeer backﬁlt materrats shatl not be ._ K
- placed and compacted wﬁhrn 14 days after the’ placrng of concrete for =
e the structure agarnst whrch backﬁll is to be ptaced Co '

Measurement, for payment of furnrshrng, p!acrng and compactrng

_ grades and dsmensrons shown on the Drawrngs or drrected

Payment for furnishing, placrng and compacting’ cémmon fill or backf ",_-,

- will be made at the rate per cubic meter tendered therefor in the Bill of

~ Quantities (item C.6) which shall include the cost of all labour, materials, - _ j_' ‘
. equipment, testing as directed by the.Engineer and all other costs to -
- complete the work in accordance with the specrf cation.

- Material from required excavation used for common fi II or backf fl wrll be S
© . paid for as surface excavation when removed from’ requifed excavation
- and as common fill or backfill when ptaced ‘Payment will not be made for
excavating materials from stockprles or sources. other than requrred_ -

excavatron

GRAVEL BACKFILL AND BEDDING

General

a

The Contractor shall furnrsh and place gravel backf It or graVeI beddrng ' .
: to. the lines, grades and dimensions: and in the locatrons shown on the '
Drawrngs or directed by the Engrneer SRR RS S ORI

'E)rcept as othenmse specrf led, gravel for gravet backflt or gravet
" bedding ‘shall be a free dramrng mix{ure of crushed fock. The gravel filh -
= oF backfill shall be _ct_ean free from clay or other detetenous materrals

. graded as fotlow

s

[t D . o g .



B : |
. | Sieve Designation (mm} = = -~ 50 40 | 20 10 5

Percentage Passing by Weight | 100 90-100 3570 | 1030 | 05

- ¢ The gravel fill or backfill shall he tamped with approved hand operated
: © power tampers to the dimensions as shown on the Drawings or directed
by the Engineer. Vibrating rollers, with the exception of small hand-held
. equipment, shall not be permitted within 0.5 m of concrete walls, except

© with the prror approvatof the Engineer, .

4 Gravel fil or backfill shall be deposited in honzontal tayers not more than
.- 300 mm thick after being compacted and shall be thoroughly wetted for
- the purpose of compaction as determined by the Engineer.

- -e. Where concrete is to be ptaced or aravet fill or backfill, the grave! shall

... be covered with sither. building paper, polyethylene sheet, or a thin

concrete screed. Where other types of fill are to be placed on the gravel

- fill, the gravel fill shall be covered with either gatvanrsed ron or
_ polyethylene sheets

372 Measurement and Payment

o i-:;;a._' Measurement for payment, of furmshlng and placrng gravel ﬁlt or backiill
- will be made of the volume of the grave! in place to the lines, grades and
L dlmenssons shown on the Drawings or, directed by the Engineer.

b Payment for furnrshlng, placing and compactlng gravet fill or backt“ll will

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

-~ Quantities (ltem C. 7) which rate shall include all costs for excavating,

, : _ <o w0 processing, transporting, placing and compacting gravel fill or backfill to -
&) .7 . . the lines and grades shown on the Drawrngs or dlrected and covenng '
: S - the top surface as specﬂ"ed S . : '

o o._ Separate payment will not be made for grave} fi Il or backlr Il placed for
~ drains through shotcrete and all costs shall be mctuded in the apptrcabte
rates for the respectrve |tems of shotcrete work.

d. Separate payment will not be ‘made for gravet fi II ptaced around wall
- drains (weep holes) and all costs shall be included in the appltcabte
rtems WhICh mcorporate such gravel fill. - '

38 _RANDOM FILL |
L a. The Contractor shall furmsh pIace and compacl random fill for
~ - construction of the temporary main cofferdam embankment upstream of

the diversion tunnel to the lines, grades dlmensmns and elevatrons
_shown on the Drawmgs or dlrected :

'b. Random fill shall be obtarned from requtred eXcavatlon or other'
S L. 1o approved sources and shall be subject to approval. Rock fragments or -

@ oS o 0 lumps of ¢lay having maximum dimensions of 400 mm or more shalt be
Rt removed or broken down at the site of exoavatlon ' : -

331 Placement L -

:{', a. Random fill matenal shalt be ptaced in honzontal Iayers not more than :
--500 mm thick before compactron S _ _ .

' b Success:ve loads of material shatl be dumped $0 as to achreve the best :
practrcable drstnbuhon of matenal as determmed by the Englneer :



¢. The Contractor shall compact the f II by umformly dlstrlbutlng the roullng
of his hauling, spreading and placing equipment over each layer of fill
matena! as placed to cover the entire width of the fill so as to obtain the
maximum compactlon praclicable.

~.d. The Conlractor shall ensure material has suﬁ‘csent mmslure for
.. maximum compaction practicable without ruttlng the surface Matenal S0
. dry as to be dusly shall not be accepted S

“e. The Conlractor shall ensure the outer siopes of the random filk are
* compacted and conform to the Imes and grades shown on the Drawings
-~ or directed. Co SRR RSP , :

" f. " The Contractor shail repair and malntam the temporary main cofferdam
~ until the structure is no longer réquired as part of the diversion work. The
repair and maintenance shail include, but not be limited to, rectification
-of damage caused to the cofferdam by the Contractor's operations,
natural causes, mcludlng ﬂood ﬂows in the Kreo Rlver or any other -
cause. LR b e PR o

3 8. 2 Measurement and Payment

a Measurement, for payment of furnlshlng, placmg “and compactmg
- .- random fill shall be made of the volume of material in place to the Ilnes
. grades and dtmensmns shown on the DraWIngs or directed

b. Payment for furmshlng, placmg and compactlng Random fill w:ll be made
- at the rate per cubic metre tendered therefor in the Bill “of Quantities
.. (ltem C.9) which rate shall include all costs for’ excavating, processing,
. transporting, placirg and compacting Random fill to the lines and grades -
.+ - shown on the Drawings or directed and shall include the cost of repair
-+ and maintenance of the cofferdam -as spemf ed in- Sub-C!ause 381
' paragraphf S . o SRRTH I
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