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' SECTION 6. EMBANKMENT CONSTRUGTION

64 EMBANKMeNT CONSTRUCTION — GENERAL

6.1 General . .
' a. The dam ‘embankment, which comprtses the followrng zones and

€ . features as shown on the Drawmgs shall be constructed in accordance
2 :
- : wrth th|s Section 6. :

- !mperwous Zone _ _
= Upstream Semi-Pervious Zone =
- - Downstream Fine Semi-Pervious Zone . . -
~ Downstream Coarse Semi- Pennous Zone
“Z " Inner Pervious Zone -
;=" Outer Pervious Zone
= Rip- -Rap - ’

b, The embankment shall be constructed 6 the Imes grades and -

... dimensions - directed which, in general, will be those shown on the

‘;__;','Drawmgs prowded that, at any time before or during construction, the

Engineér may vary the dividing lines between zones of the embankment

.. and the position of the outside faces of the ernbankment; The Contractor

- shall not be entitled to any adjustment to the rates and lump sums

: L cri tendered in the, Bill of Quantities by reason of such changes, unless it is
I detérmined by the Engineer that rates and Iump sums will vary as a
T ﬁsresultofsuchchanges : : _ _ : -

b e The upstream face of the embankment above EL 136 00 and the
. downstream face of the embankment shall, when completed present an -
- appearance of unlform texture and general smoothness

d. The Contractor shall perform the ‘work fisted below in accordance with
. - the proposals submltted with his Tender and approved in the Letter of
e Acceptance with such modrf catrons as reqmred by the I:mptoyer ‘ '

o "(i) s Obtalnlng suatabte materlals from borrow plts surface excavation 7
-~ or other sources and mixing, blending, placing and compactmg
lmpervrous core materrat and contact zone matenal : :

Y () Obtamzng surtable materrals from borrow ptts surface excavation
- .77 or other sourcés and m:xmg, blendrng, ptacrng and compactrng .
o semi- pervrous matenal L L

S R s ":T':"'(i.i‘i)m,:—"Workmg the' quarry and p!acmg and compactlng pervnous zone
f} B ,j "-_-_materlat and rrp rap : _ : :

| 612 To!erances

S a After compac |on: :matena s'ln the embankment shatl not encroach mto

“adjacént Zones further than‘allowed by the toterance specef ed in Table |

6.1.2.a ' measuréd pérpendicilar to'the dam axis, “and in a horizontal
.- . plane from the dividing fine shown on the Drawings or adjusted by the
- Engmeer prowded that the filters, compnsmg the semi-pervious zones, -
;d_dfishaII be . constructed to at Ieast the mlmmum W|dth$ shown on the o

Drawmgs A : : : :

o JPKASAGEmbankment L UM e T e gy



' TABLE6.1.2.a TOLERANCE ON DIMENSIONS OF ZONES |

Tolerance (mm})

Interface or Surface | Towards | Away
: Axis of | from Axis
Dam | ofDam

i. | Interfaces between:

| Impervious and Semi-Pervious Zones = | 600 | 600

Semi-Pervious and Pervious Zones . . { - 600 - 800

fi. Outsid_e faces of dam embankment: -

O_dter’l?ervi_ous Zone . =:E_Zero | - 1000

Rip-Rap = S| s Zeto 1000

‘b, Abrupt changes will not be perrmtted m the drvrdrng hnes between zones

_C.

Except as otherwise approved or as specnﬁed in Sub Clause 6. 1.2 b the :

- differential “height - between “adjacent ' zones,’ “duting” constructton

.~ measured at the interface between zones, after compactlon shal! be ‘
R marntamed wrthln the fimits specrf‘ed in Table 6.1.2.b. e

TABLE 6 1 2 b TOLERANCES ON DIFFERENTIAL HEIGHT

T - Toterance(mm)
Zones -
o T Mmus TR
I. | Elevation of Impervious Zone - B B T
above Semi-Pervious Zones " .| . : 500 . . | ... 250 ©
ii - | Etevation of Semi-Pervious Zone R T T
- | above Pervrous Zones v no-0 [ 1000 T} 500

6 13 Foundatlon Treatment ) SR

| ‘b."

The Eng;neer will determrne tne surtabrhty of each part of the foundatron e
_‘for placmg embankment matenals thereon o - .

Material shalt not be ptaced in any Zone of the embankment untrl the R
foundalion has been prepared in accordance wrth thrs Specrf catron and

‘has been approved

Materials other than concrete or shotcrete shall not be placed at any -

~ point on the foundation until all grouting of the foundation, within 30 m of ;: i
~ that pomt has been compteted and approved in wrrtlng by the Englneer '

._"Matenats shatl not be ptaced on any part of the foundation untrl that part
. has been dewatered cleaned up. prepared and approved .

-Untess otherwrse directed, all portrons of exptoratory trenches betow the o -
- final excavation line shall be filled with material of the zone to be ptaced e

<o onthat part of the foundatson and shall be compacted as specn’ed

o 6-2



6.1.4

f

The Engineer will generally direct that seams and other defecls below

- the general level of the embankment foundation be excavated and filled

- or covered with the applicable materials specified in Clauses 6.2, 6.3
- and 6.4, ‘including hand grouting of open joints. The Engineer may direct

that seams and other defects excavated and backfilled with concrete,

- and abutment contact slopes be modified as provided in Clause 3.4.5

and346andClause62 63and64

] Materrals N
oA

Materral for constructlon of the embankment shall only be obtarned from

L sources for whtch the Englneer has given his prior approval in writing.

.. b
: - lump sum tendered in the Bill of Quantities if materials from required
- surface excavation need to be deposited m temporary stockolles before
- being placed in the embankment - Lt , .

The Contractor shall nat be enliled to any adjustment of the rates and

‘Materials which are reqmred to be composed of a mix of matenals in

order to meet specified grading requirements shall be mixed and

- blended at approved stockprles prror to berng transported to the area for -
p!acement T i i

- Each load of materral shall be placed in the embankment to produce the
'+ best -practicable distribution of the material  as "determined by the
. Engrneer For this purpose, the Engineér may designated the locations
: ln the embankment where rndrvrduat Ioads shall be deposrted

_tf durrng or after placement matenal |n any zone - has become .
. contaminated With material from another zone or with topsoil or other
g ‘objectronable material _the contammated matenal shall be entrrely :

-~ “removed at the Contractor’s expense ‘ e
i Frtl adjacent to a concrete structure shall be placed and compacted wrth

such equipment and in such manner that no damage is-caused to the

- concrete slructure

" Except as allowed in Sub- Clauses 6.1 2c the‘"embankme‘nt shall be

raised unrformly over the enlire length and no section of the

embankment shall be hrgher than any other sectron wrthout prior
' approval. ‘ _ A .

._"___Where the Englneer approves constructron of any portron of the

"~ embankment to a higher elevalion than an adjacent section, the slope
- belween such sectton along the dam axis shall not exceed 2 honzontal

o 1 vertical.

_ " !mmedrately before placrng matena!s aga:nst the stopmg face of an
. already placed section, the sloping face shall be stripped to the sufficient -

- depth to remove those surface materials in the Impervious and Seml-

.. Pervious Zones which are contaminated or.do not meet the -

" requirements of this Specification for moisture content and density and -
. those materials in all zones which have, in opinion of the Engineer, been -
T adversely affected by exposure to water and weather. - b

S If after such stnpprng, the surface of the exposed materral in lmpervrous
~ or Semi-Pervious zones is, in the opinion of the Engineer, too dry or

E smooth to bond properly wrth newly placed fill, it shall be moistened and

s scarified in an approved manner to provrde a salisfactorily bonding .

surface before new fill is placed upon it. During compaction of new fill, -

lhe compactron equrpment shatl completely overlap the contact surfaces - _f E



6.1.5-

Matenal stripped from the sloping face of the already placed section
- which, when conditioned t6 have the correct moisture content, will be
- suitable for embankment construction may, after such conditioning, be

- re-deposited elsewhere in the approprrate zone as embankment

constructlon proceeds s

Compactron

-The types and capacities of rollers to be use for the compactron of the -
_various zones will be determined by trials carned out by the Contractor on

.- Site, and at his expense which show that the compactuon grading, and other
-~ requirements of this Specification can be obtained. Such trials shall be
-+ carried out simulating normal construction conditions using all equipment

and methods proposed for placing and compacting thé materials. In

_' . submilting ‘his proposal, the Contractor shall supply all detaits of the
- malterial, and shall slate any advantages in trme and cost to the Employer in
_adoptlng the Contractors proposat ' o o .

646

Ramps

A Where ramps are constructed wrthln the embankment “all material within

vl b The: Conlractor shall not construct temporary ramps on or in the.'

647

. ~the ramps shall be placed in accordance with the requirements of the -~
..., Specification for each Zone and tolerances in interfaces and differential

- heights of the various fill shall be in accordance with Sub- Clause 6.1.2.¢c

- The side slopes of ramps shall not be steeper than 1.3 horizontal to 1
vertical in rockfill. As the remainder of a zone adjacent to ramps is
- placed, the side slopes of the ramps ‘shall be cut bacK a minimum of 1 m

to remove any loosened or segregated material and the resultlng
© material ‘combined wrth new matenal before re compactlon in the o

'retevant Zone

N upstream or downstream face of the embankment S

: Quahty Contro!

' Tests for the control of quahty of embankment matenals shall be camed out
- in accordance with the Table 6 1.7.a or as otherwrse approved or dlrected :
o _by the Engmeer : _ ,

e



TABLE 6.1.7.a: QUALITY CONTROL TESTS

~ Zone Item - Standard to be followed
: Moisture Conlent JSA1203
PSS | Gradaton JSA1102, 1904
‘ - | Specific Gravity JISA 1110, 1202
~Conlact | Allerberg Limits 1 JIS A 1205, 1206 . —
Matenal | Standard Compaction JIS A 1240, 10 ¢m mould - o
% ‘ In-situ Density - - 10 cm in diameter, Waler Rep!aoement Method
- Moisture Content JSA 1203
o Gradation JSA 1102, 1204
Impervious Feoecific Gravity JIS A 1110, 1202
= 2one A erberg Linits JISA 1205, 1206 -
. lRe;qu!ar | Standard Compaction JISA 1210, 10 cm mould
Impervious Permeability - JIS A 1218, 10 cm mould, Faflmg Head Method
Materiat | IA-situ Density 30 om in diameter, Waler Replacement Method .
. |In-situ Pefmeabifity .. | 30 ¢min diameter, Constant Head Method
g; ;ng?]! Comp resswe » CU Test with Pore Pf__es‘_sure Mea_fsuremenl
o Gradation - - JISA 1102, 1204 -
e Specific Gravity JISA 1109, 1110 '
Semi- Relalive Density 30 ¢m mould, Max. and Min. Dry Densnty
pt}m_ous Permeability 30 ctn mould, Constant Head Method -
- one - In-situ Density - 40 ¢m in diameter, Water Replacemenl Melhod
) Durability JISA {1121, 1122 '
In-situ Permeabifity . - | 40 cm in diameler, Falling Head Melhod
o Pervious [[Credalon T T T TISA 1102, 1204 | . B}
% LT T - Zone Spedific Gravity - JISAH10 -
. { In-situ Density . - 200 cm in diameter, Water Replaoemen!Memod :
In-silu Per'meability - 200 cm |n drameter Falnng Head Melhod

- 'The frequency of quallty control tests spemr ed in Table 61 7 a and in lhe

- relévant clauses of this seclion of the specification shall be in accordance

7 wnth Table 6 1 7 b or as othenmse approved or directed by the Engineer.



TABLE 6.1.7. b: FREQUENGY OF QUALITY CONTROL TESTS

Zone | Maleriai Location No.l ~ Samphing o ltems : Frequency
S Sl R Moishure Content a3 dicected
: . |Gradason - " |as directed
o o | Specfic Gravity S |asdirected
Souca | V| BelreSbdeling |abisgtins asveced
- Densiy .~ . lasdrected
Permeabilty ‘ 85 diecled
: Moisture Content as directed
T e |Gradaon -t 7 as direcled
2 Dunng Sbckmﬁpg Specific Gravity - lasdirected
: : i [Atterberg Limits 33 direcled
" Contact S - i - Moste Content - i perday
Matedal . | . |3 Beforaloading . [Gradation © L phpefday
R Stockple - | : : Specifis Gravity - |t perday
i - {Moisture Content - “ |2 pef month
: oL fGradabion .o oc . 12 pefmonth
i oo | SPecific Gravity | : 2 per month
{ D."'ngmban Atterberg Limits .+ . 12 permonth
' CooliDeasty oL Rapermooth
Permeabitity - 2 per month
Aol - . oo IMostureContent . |1 per layer
- Embankment | 5 | ARerCompaction [Gradaton . o [perunit
- o o |nEiuDensity - - |1perusit -
©- Sourcafor - . fy n Gradaton - - - as direcied
SendbGravel - | | BeRxeSidoiing o Gy lasdrected
S : Lo e IMoishire Conteat as directed
e e Cio . " |Gradatén i - - las diredled
‘ N SO RO IO oy - | Specific Gravity - |as directed
fghodovs | an [ Sewdee 0 2] BeeShagping |Gl - |os dected
N N o |Density oot las directed
Peameablity = - - lasdirected
. |Moistere Content - las divected
Slemi Lo fGedafon D iasdiecied
3 | Ouring Stockpiting  [SpecificGravity - - - las dwected
ST Iatteteg Umits . o |asdicecled
: - {Molstute Conlent - |as directed
. {Cmdsbn T [3perSiociple
o e T  spedifeGraviy - [3 pet stockpie
- Regular | 7 ] After Completon of [AtebergLimits - 7 |3 per stockplle
Imperviols S T sedetng cqDessty o D |3 per stockpte
Materit | o, SRz {Permeablty oo L 13 pel stockpila
Sl Swdgle T TriAda) - [3perstociple
R ‘ s Moishire Content -~ . . f2perday
51. B_c_ebfe‘an_d'ng loedaton - o liperday
’ ) Moisture Content < p2petmonth
. [Gradaboa - . . 12 permonth
Sl |SpedificGravily © T [2permonth
6 | During Embankment [Alteberglimits ~ " -~ |2 permonth .
Permeabilty ~ - . |2 permonth
- Tri Adial 7 lasditedted ¢
i _ Moishure Content - |Tperunit -
e - . |Gradation . S0 {1perunit .
Embankment | 7 | ARer Compacton [Density . . .. [fperunt
o b . o In Sity Density -~ < | perunit
InSituPermeabiity ~ |2 permoath




TABLE 6.1.7. b continued

Gradation

[as directed

Crushing Piant 1| Befwe Stockpling [Ourabifyy - -  |asdirected
. | Specific Gravily  lasdiected
I i _ ) _ |Gradation v |2 permonth
Semipenvious | Sembpervius | . ' ' . Spedific Gravily 2 per month
Zote - Matedal - [ - ~ Stockple - | 2 | Durng Embankment |Minkmum Density 2 per month
. Con SRR PR T . S [Maximum Density 2 per month
: Pemmeability 2permonth
. . in Situ Censity 1 perunit _
- ‘Embanment 3 | After Compaction I Situ Permeability 2 per month :
ey L Gradaon - .- . o iTper50.000m3 -
cii Qe p Y| DuiEmbarkment o oGty |iper50000m3
o |PenousMateal] L - (Ss;r::?t‘?(}raviw :g::%%g
Pemot.us Zone En*rbankmeot o AnerCanpacbon Io Siu Density |1 por 100,000m*
. e : e In Sty Permeabiity 1 per 100,000m?
Riprap : Embankment S a b AR prass, - |Gradation i ¢ las directed
1 13 After Placing Spec: fic Grav;'y 1 per moath

.....

Y In the above tabte unut shall mean matenat placed in one day s work usmg ;

-~ material from a smgte source or stockplle ptaced under the same
: ,condmons RS . :

:The Engmeer shall be entltted to request addittonal tests if there appears to

be any significant change in the material delivered and placed in the

-embankment or the degree of compaction and the Contractor shall not be

“entitled to any additional payment for such testing over the applicable rates -
- ‘tendered in the Bill of Quantities for fumlshlng placmg and compactlng the -

o materra! of the vanous categones L

eis

_‘Measurement

SRR Measurement for payment for constructlon of the embankment shall be

- made of all material compacted in place in the various zonés in accordance -

" with the Specification to the lines grades and dimensions shown on the
- Drawings or directed, notwithstanding any ‘departure from the dividing lines

~ as allowed by the tolerances specified in Clause 6.1 Camber on the crest of

the embankment showf on theé Drawing wﬂl be added to the measurement -

. for payment for the embankment

s

Payment s : e
LA, Payment for constructlon of the embankmentwﬂl be made in accordance -

- with Clauses 6.2 10 6.4.

S, f"‘Payment for hand groutmg open jomts in the embankment foundatlons -
-+ will be made in accordance with Clause 6.2. - : t :

L e Payment for concrete for ﬁlllng seams or defects below the genera! level

. of the. embankment foundat:ons and for' modifying abutment. slopes will

P be made in accordance wnth Sub- Clauses 9.30.3 and 3.4.5.2.

d. L.'Payment for excavation and: haulage of materlals from surface
5. excavation descnbed in Section 3 to the embankment, or area where it is - _
... 1o be_ imixed and blended if applicable, will be made in accordance with -

Clause. 3.3- Separate payment will not be made for excavatton and_.
haulage | from sources other than requlred excavation.. o

é’.‘"Payment for fi nal clean up ‘and preparation of the foundatlon surface

- shall be included in the rates and lump sums tendered in the Bill of -

EENES Quantmes for the constructton of the vanous zones of the embankment



6.2

6.2

1 6.2.2

IMPERVIOUS ZONE

Sources of Matenals

Materials for the Impervious Zone and for contact materials beneath the

| ~ Impervious Zone shall be consist of a uniformly blended mixture of soil, sand -
and gravel obtained from excavated materials from the Site or from other :
- sources approved by the Englneer ) :

: Requrred Propertres of lmpervrous Core Material
i Material for the Impervrous Zone shall be well graded havrng the foltowrng. :

- propertles a

623

a The gradmg shall be as shown on the Drawrngs

Sieve Size (mm) - Percentage Passmg by Welght
T __ T
8§30 - | o . 72100
9.0 L b T 5080 L

© 075 i '1'5.'25

b To achreve the requrred gradlng, the Contractor shall estabhsh a mrxrng ,7
" and blending plant which shall be capable of consistently provrdlng the
grading as shown on the Drawings and procedure the quantmes reqwred K

‘to meet the Construction Programme. . . .

L C. The plastrcrty mdex (Pt) shatt not be tess than 15 percent
d. kThe in srtu permeabrlrty shall be less than i 0 x 10 cmlsecond

g_'Reqmred Propertles of Contact Materral

The contact materiat, when compacted in the' Impervtous Zone shall have _
_ the foltowrng properties: _ -

a Gradrng shall be as foltows B

624 S8 |
The Contractor shaII select ‘mix and btend sort sand and gravel from o

S -approved sources, to furnish matérial for the Impervious Zong ‘and contact
 material suitable for use in the Imperviotis' Zone and ‘shall” perform such - -

o _' M The maxrmum pamcte srze shall be 50 mm R

(n) : Greater than 50 % of the materrat shall pass the 075 mm sreve "

- b The plastrclty mdex (PI) shatt not be tess than 15 percent

v “ testing as he considers necessary to establish the surtabltlty of the material

-andits compliance with this-Clauss. :The results of all testing shall be .~ -
- submitted for approval. The minimum frequency of testmg of the materials at -
" the borrow areas and after mrxrng and b!endmg shalt be rn accordance wrth_

. Table 6.1.7.b.




6.2.5

6.26
g Contact Material -
a.

Testing Placed lmpervious Zone Material and Contact Material

- a.

The Contractor shall test samples of Impervious Zone materials and

. contact material taken from the embankment after compactlon The
- Contractor shall remove or recondition materials that do not comply with

Sub Clauses 6.2, 2 and 6 2 3

The Conlractor shall test samples of |mpervrous core matenal 'md
contact material taken from the embankment after compaction in

“accordance with the standards and frequenmes spemﬁed in Tables

_61?aand617b

Foundatton Treatment betow Impervrous Zone Materlal and

it is antac:pated that after completmg the surface excavatlon for the

_ impervious zone in accordance with the requirements of clause 3.4.5, -

exposed defects wrll need to be treated in accordance with the following _
'The foundalron shall be treated in accordance wnth the followmg and the .

' directions of the Englneer AR

.. Where directed, seams or other defects below the general leVeI of the .

foundat(ons shall be

ST i) filled with contact matenal compacted as specnf ed in this Clause '

627

' or specially compacted in accordance with Clause 6 6;

(u) backflled wrth concrete OF . ..Llaiat

o : Open jolnts in othen.wse sound rock shalt be grouted by hand usmg _ |

- cement or mortar slurry or treated with shotcrete

R lmmedlately before placing contact material on the toundatlon shall be
“+ cleaned by bafring, wedglng and picking or by other approved means to

5 “remove ‘all loose, ” shattered, - d|smtegrated and other objectionable -

.o materials “and - all water shall ‘be removed from depressions. The
¢+~ foundation shall then be cleaned to the satisfaction of the Engineer by

o broommg, vacuuming, air and water jets or with jets of air as directed. -
~ 7 The prepared foundation shall be approved by the Engineer before :

: proceedmg wrth the placement of the contact slurry or contact matenals

: Placmg Contact Slun—y ST ,’

" The surface of the prepared approved foundatron shall be wetted by the . -
~ manual placement of a slunry comprising Slll and clay and water havrng a
s mmsture content between 150% to 200% Sl =

-‘Placmg Contact Matenal

Contact matenal shall be plaCed over the fult area of the embankment e
foundatlon for the impervious zone in three {(3) layers of approximately .
~horizontal layers 100 mm when compacted using hand operated

mechanical equlpment as approved by the Engmeer

The moisturé Gontents of the contact material shall be adjusted such that

‘the first layer shall have a moisture content within the range of optimum

' E";-_J_morsture contént OMC +10% to OMC+20%. The second and third layers - B

" shall have moisture content progressively. reduced to the range of OMC N

S ) 5% to OMC +. 10% The foregomg moisture content ranges shall be "
" confirmed by the Engmeer followmg rollrng tnals as spemfed in Sub~ ’

o Clause 6.2.15.



~¢. Contact materials shall be compacted to obtain a wet density of not less
_ than 98% of the wet density of the same material compacted using the
' standard compactton test (JIS A 1210) and shali be free from
- laminations, lenses, streaks and other dlscontlnumes

d. Contact material placed agalnst abulments shatl be s!oped away from
. the abutment for a distance of at least 3m at an inclination of 6
horizontals to 1 verlical or steeper so that the matenal can be compacted

L dtrectly against the abutment surface Co o

e. Contact matenats shall always be p]aced pnor to the ptacement of
- impervious zone material and shall be approved by the Engmeer before_ :
- subsequent impervious zone matenal may be placed ' '

- 6. 2 9 Ptacmg Imperwous Zone Matertat

; a. The Contractor shall handle and spread |mpervrous Zone matenal on the -
. embankment so as to produce a uniform distribution and gradation .
f throughout Clusters of rock or areas of segregatton whlch would
interfere W|th proper compaclron shall be removed. - :

b Imperwous core material shall be placed in contmuous approxrmatety
~-._horizontal layers from one abutment to the end of the section being
- conslructed for the full width of the Impervious, Zone. After being . .
o compacted as herem specrf ied Iayers shatl not be thrcker than 250 mm. o

6.2.10 Control of Morsture Content and Densrty

a The opttmum moisture content (OMC) of rmpervrous zone matenal and _
~  contact material shall be that moisture ‘content which is required to =~ - @
produce the mammum dry density . (MDD) when impervious zone - e :
" material is compacted in accordance with JIS A 4210 provided that - .
_routme control tests may be performed in accordance with_the method -*
~ as approved by thé Engineer. Should any dispute arise in refation to the
7 values of OMC or MDD detenmined by the approved method- the_ L
" Contractér shall repeat the tests on ‘samples selected by the Enginéerin
“ accordance with procedure J[SA 1210 and the results of such tests shall
~ take precedence L A X :

b, The in-situ rnmsture content of |mpenr|ous core matenal as placed in S
~ - embankment, shall be determined by the Contractor by testing selected i |
samples in accordance with JIS A 1203 and at the frequencies shown in
L Tab!e 6 1.7. b or more frequentny as when so dlrected by the Engmeer

¢. Unless otherwise approved or directed, impervious core material in each -
*_ layer of the Impervious Zone shall have a moisture content, during and . .
after compaction within the range to be  advised by the. Englneer T
- following rolling trials as specified in Sub-Clause 6.2.15. The mmsture'j ST .
- content shall be uniform throughout each layer. In general,-the average ~ -~ - . - e
vl placement moisture content wnII be. requrred to be'a marntalned above - ... B
-,;meOMC ax~yv-, o _._,.N‘“f.;___, L -

6 2 11 Condrttonmg Impemous Core Matenal and Contact Material at
' the Source z :

‘a.’ “The Contractor shatl condrtmn mtpervtous zone matenal and contact -
- material at the mlxmg and b!endmg area to bnng them wrthln the ranges .
“of moisture - contents specmed rn Sub Ctauses 628 and 62 10 '
respectnvely . , . : '



si.g.-1‘3

b. Procedures for drying the material shall include, but not be restricted to,
. elfective drainage, regular harrowing to ensure maximum drying of the
- soil by wind and sun and selective removal of the topmost conditioned

_ tayers of sort usmg I:ght equnpment :fnecessary

' Procedures for wettlng the material shall rnctude but not be restncted to
harrowmg, watering and mixing. B

. Water shall be only added at the embankment 1o replace loss by
- evaporatton and shall be mixed unlformly throughout the layer by

procedures ‘approved by the Engineer.

6 2 12 Requrred Densrty

- When each layer of i rmpervrous zone matenat has been condrtroned to have
~ the specified moisture content, it shall be compacted using an approved

. roller conforming to Sub- Clause 6.2, 14 until the dry density exceeds 95
-~ percent of the MDD, as deterrined in accordance with Sub-Clause 6.2.10.
' Impervious zone matenal shall be compacted to a uniform density and be
. free trom tammatrons lenses, streaks and other dlscontrnurtres

Condltromng Impervrous Zone Materral and Contact Materral
’ jAfterPtacement NS . S L

a lf the surface of the Impervrous Zone is Ieft exposed for any tength of

item, the Contractor shall prevent dryrng of the underlying material by

S periodic waterrng, by covenng. by matntalnmg the surface tayer in a
o toosened condrtron or by other approved methods ' .

i, in the oplnton of the Engmeer the surface of a Iayer of tmpervrous'

‘ "':;:S‘f:’;'Zone material -has dried excessively. or. become too smooth to bond =

s .properly with the layer of material to be ptaced thereon, it shall be

- _moistened, if. necessary, and worked with harrow, scarifier or other

o . suitable- equipment, In an approved manner to a sufficient depth to

'prowde a satrsfactory bondlng surface before the next layer of Zone 1
' rmatenat is ptaced T L R :

.. b. If impervious core. materrat or contact matenat cannot be brought
.- conveniently to the specrf ed morsture content |t shall be removed from

. . the embankment

P =Adequate slopes of seatlng ‘of lmpervrous Zone embankment surfaces _

- " shall'be’ provided during of before rainfall to obtam better dramage and .
7.; prevent water percolatton into the . e

6 2 14 Compactron Equrpment

a Based On ‘His*’ own assessment ot the matenal the Contractor shalt

- propose” spectt" ic equupment and - methods for compactrng trial .

-~ embankménts. ‘The’Contractor shall submlt détails of the equ:pment and B '

|ts prevrous use on srmllar work and srmltar matenal

S The Contractor shall construct a tnat embankment |n accordance wrth L
“Clausé 6.7. The Contractor shall’ construct the’ lmpervrous Zone of trial .
L embankments as specified in Clause 6.7 and Sub-clause 6.2.15. Apart _
- from.the . purposes ‘'defined in:Sub-clause 6.2.15.the: purpose of these
= lrials is to. establish whether the proposed equipment and methods can
fzcompact rmpervrous Zone matenal to meet the r‘equrrements of Sub— o

L f,.;;'Ctause 6.2.2.




_¢. Once the Engmeer has approved the method of compaction and the
-+ compaction equipment to be used, the Contractor shall not vary the
: method andlor equ:pment wrthout further approvai :

d. If more than one roller is used on any one layer of fll all rolters SO used

.- shall be of the same type and essentially of the same dimensions.

Tractors used for pulling rollers shall have sufficient power to pull the

* rollers salisfactorily when the drums are fully loaded. During rolling, the

.~ Contractor shall keep the spaces between the ends of the feet and the
‘ surtace of the drum clear of accumutated matenal

6.2. 15 Rollmg Trlals e

- a. Trial embankments shall be constructed as spemﬁed in Sub Ctause 6.7.
" The site of each trial embankment shall be prepared by stripping an area
R approkrmately 60 m wide by 40 m long of all vegetation, top- soil and

- loose and soft material to provide a. generally level test area not less
~ than 50 m wide by 30 m tong. The test area shall be compacted to the
satlsfact[on of the Engsneer before constructron the trial embankment.

" b. lmpewrous zone material for use in the trial embankment shall be
o _.'condrtloned and mixed and. blended until the grading and moisture
" contént is within the ltmits spectr ed for |mperv10us core materral |n Sub-
_'-Clause6210 S A C _ _

EUR The ﬁrst 4 layers of the tnal embankment shall be placed and compacted :
L toa thickness not exceedlng 250 mm. Subsequent layers, up to a -

. maximum of 8 Iayers shall be compacted in @ manner and to thickness

- directed. The ‘Enginéer may direct that such things as selection and =~ - :
. mixing of materials, moisture contents, roller charactenstrcs number of .. o @
.. passes and depth of layers be varied from layer to layér. During the = = ' ‘
operat[on of tamping rollers, -the Contractor shall keep the spaces )
-+ - between the ends.of the feet and the surface of the drum clear of =~

e accumutated material and the rollers shall be fitted with’ cteanrng bars for -

.- this purpose. All rollers shall be properly malntamed to ensure that they ,

' retam consrstent compactron charactenstrcs el RO

coeed The Contractor shall carry out tests dunng the constructron of the tnal _
- - embankments. Such tests shall include all of those tests réquired for the
- final construction of the embankment specified in Sub-Clause 6.1.7 The
- cost of all such testing shall be mctuded in the rate tendered in the Bill of
-7 - Quantities for Dam Embankment in- Imperwous Zone mclud:ng Contact -
T "Slurry and Contact Matenat Embankment (Item F‘t) .

B 6. 2, 16 Measurement and Payment

a Measurement for payment of Dam Embankment in ImpemoUS Zone o

" including Contact Slurry and Contact Matenal Embankment (ltem F1)

" shall be made of the VOlume of matenal compacted in ptace as shown on -
the Drawmgs ordrrected ‘ o G :

;‘_b_.":_Separate payment wnl not be made for any work pen‘ormed in
S ‘connection with constructron and testmg of tr_|at embankments by the o
;’;:_Contractor T s e L

: 6. The Contractor W|II not be entctled to any adjustment to the rate tendered iy
41 in the priced Bill of Quantities for Dam Embankment in Impervious Zone © . -
©- including Contact Sturry and Contact Material Embankiment (tem F1)if =
. the compaction eqmpment andlor method proposed by the Contractor is
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T a.

not approved as a result of the rolling trials, and alternative compaction
equipment and/or compaction method is tested and approved.

Payment for construction of Dam Embankment in Impervious Zone
including Contact Slurry and Contact Material Embankment (item F1) wili
be made at the applicable rate per cubic meter tendered therefor in the
Bill of Quantities Such rate shall include the cost of all work in approved .
sources, excavaling, hauling, mixing, and blending Impervious Zone -
material or contact malerial from approved sources; placing, spreading

. and. compacting on the embankment, the construclion of impervious

Zone material trial embankments, the raising of instrument cables and

- tubes through the embankment in accordance with Clause 13.3 and all

~ othér operations including all laboratory and field testing in accordance

-~ with the provisions of this Clause and include for Royalties in
- . accordance with Clause 1.2.10 and any other requirements necessary

under the terms of the Contract. For impervious zone material and
contact material requtnng specral compactlon addlttonat payment w:lt be

' made as prowded in Clause 6.6.

.'_vPayment for backfrll coricrete for mod:fymg foundalron and abutment
- contact slopes will be made |n accordance Wlth the provrsrons of Sub-
_Clause39303and3452 ' o _ _

Payment for groutlng Open jornts wrlt be made in accordance wath Sub- '

'Clause 5 6 9
| ='"ser\m PERVIOUS ZONE

' General

The specrt‘ catlons tn_thls Ctause 63 refers to the three (3) Semi- -

' Pervrous Zones wz

" Upstream Semt Pervuous Zone : ";
Downstream Frne Semr Pervrous Zone _
h Downstream Coarse Semr Perwous Zone

" Materials for the Semi-Pervious Zones shall consrst of a umform[y
* blended mixture of sand and gravel obtained from excavated materials

- from the Slte crushed stone from sources apprOVed by the Engineer. K

‘The - Contractor‘s proposed method of producrng and placmg serni-

perwous materials shall be i in accordance with the proposals approved in

.- the Letter of Acceptance and as modified from time to time in
- accordance with Sub-Clause 6.3.7. At least 60 days before erecting a

processing plant the Contractor shall submit, for approvat drawings -

o showing the proposed general arrangement for the plant, together with a
o descrtptton of the equipment and methods proposed to be used for -
o processmg placmg and compactrng the fi Iter matenal

; Requrred Properttes of Sem:-Perv:ous Matenal
Ca.

~ gravel and cobbles in which the lndtwdual parttcles are hard and durable,
free from clay, silt and orgamc matenat . L

The semj perwous material shalt consrst of a non- ptasttc mrxture of sand

Tt The in srtu permeabtlrty shalt be not Iess than 1 0 X 10“‘ cmlsecond

Materral fof sémi pemous shatt be processed to meet the requrrements '

of Sub Clause 633 Such processrng may mvolve but wﬂl not_‘_l



- necessarily be restricted to a comblnatron of screenlng. washlng,
separating and re-blending. - ' _

d. The Contractor shall prowde the necessary plant for processmg the
CL sem: perwous matenal .
6.3. 3 Testmg

a Before placmg semr perwous matenals lhe (‘ontractor shaii test the
- materials in accordance with JiS A 1121 and JIS A 1122 The material
. may be rejected if: = . '

) '?"At 500 revolutlon the Ioss usrng gradlng A in the Los Angeles
L _abrasron test, exceeds 45% by mass; = -

. '(i'i) ' When subjected to 5 cycles of lhe sodium - sulphate test for
soundness the welghted loss by mass is more than 14%

- b The Contractor shall test the materials for the Seml Perwoue Zones in
- accordanoe with the reqwrements of CIause61 7

‘e The semi perwous material, when placed and compaoted shall conform
"~ to the gradmgs shown on the in the fol!owmg tables S

B Gra‘d"in”g Lim-i'ts for Downstream Fme SemlPerVIous Zone |
- Sieve Size (mm) -~ | Percentage Passing by Weight
475 . . 6080 . @
2 000 o e 1640 o
025 [ T om0 T
075 0 |7 Notmorethan5 .

I_ , Grading‘:l'.r'-mits}:or Downstream Coarse SemrPervrous Zone
" Sieve Siz_e (mm) - - Perce_ntage Passiig by Weight
830 | T TTee00
0 [T 1550
S a—— o0 —
075 e Not miofe than5

' Gradmg lelts ror Upstream -Se"r'n'i-_-Pen_ri_ol.t__s Z_one Lo | -
~ Sieve Size (mm) .- | ‘Pércentage Passing by Weight |~
oS e e
'_;;.:19-_0 S "f-t‘;"30-60: et D
L AT i _,:- 2040
L0078 Not more than 5
. 7‘_6_1_.47_; R
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d When each layer of semi-pervious materrat has been conditioned to

- comply with the specified requirements, it shall be compacted using an

approved roller until the relative densily exceeds 75 percent when tested
in accordance with ASTM D 2049 or another method as approved by the
Engineer,

The Contractor shall remove or condition semi- pervrous matenats that do "

- not meet the requrrements of this Sub-Clause.

The Contractor shall test samples of semi- pennous material taken from .
the embankment after compactlon in accordance with the criteria in

"_‘-'-'j?'CIausth? S

634 '_;'Foundatron Treatment Below Seml Pervrous Zone

- The Contractor shall prepaie the foundations for the semi- pervrous zones in
: accordance with Clause 3.4.5 and the requirements for the Impervious Zone
"_-I_foundatrons as described in Clause 6.2, except that seams and other
. defects below the general level of the foundation shall, where directed, be
-~ filled with material for the overlying Zone and ¢ompacted as specified in thrs '
. Clause. Where directed, the matenats shall be specralty compacted in
_Aaccordance w;th Clause 66, - o , , o

o 635 Ptacmg
- "':_':,"a.

Before compactron matenat for each of the respectrve semi- pervrous

- zones shall be placed and spread to an approximately horizontal surface

in such a way as to prevent segregation of particles or the formation of

- large voids. The thickness of each layer shall be not more than 500 mm
- after the requrred compactlon except as. othemnse prowded in Clause

--'Biendmg of semr pervrous matenal on the dam embankment in order to
¢ produce the reqwred gradlng, will not be approved except that the

L Engrneer may direct blending requrred to correct any segregatron as a
e result of p!acrng or spreadrng fo _ _ ,

.‘_'fThe Englneer may dlrect that semi- pervrous materral be ptaced in-
.. locations other than in Semi-Pervious zones shown on the Drawings, for

'. the treatment of defects of more weathered rock in accordance with Sub-

Clause 644 Such matenal shall be ptaced rn accordance wrth this
"-"Clause : : :

_lf dunng or after placement any matenat in any of the semi- pervrous :
- zones has become contaminated by Clay, topsoil or other objectionable
' material the “contaminated matena! shatt be entrrely removed at the
r"'expense of the Contractor o . . .

',If on completron of each Iayer of each zone of semi- perwous matenal
-the. surface of the layer.is such that, in the opinion of the Engineer, it will

f '._-g_obstruct free dralnage of water through the Zone, the Contractor shall
-+~ scarify, sluice or otherwise prepare the surface of the layer, or remove

- glieh material and, at his own expense replace |t wrth surtable matenal

it “-Tf“whrch will permrt free dralnage

T &

S | "'__':e.3i.e"rz',*Compactron

The first two Iayers shall be approxrmately 300 mm thlck and compacted

i usrng the specrat compactron Specrr led in Sub Clause 6. 6 3

615



6.3.7

6338
BERRRRE }

b. Subsequent layers of the semi-pervious zone material shall be

compacted in the mamner as directed by the Engineer and as

determined the rolling trals secified in Sub-Clause 6.3.7. Where

_required, the Engineer may dlrect spectal compactron as provrded in

- _ Clause 6.6.
._Roltmg Tnals - ‘ : : t -
a. Trial embankments shatl be constructed as specrf ed in Clause 6 7 and
_ this Sub-Clause. ‘
b. The Engtneer wrt! requrre several serles of setttement measurements :

" and other tests as specified in Tables 6.1. 7.a and b to determine the

effectiveness of various rollers, in compacting the fill materials. The

- settlement measurements will be made in accordance with the
provisions of Clause 6.4. The cost of the work requiréd for thé séttlement
. measurements and testing shall be included in the rates tendered in the
.- Bill of Quanlttles for plactng and compactrng materrats 1n seml pervrous
;,Zone.--, B A o

Measurement and Payment

Measurement, for payment, of Dam Embankment tn Semt Pervrous '
Zone in each of Upstream Semi-Pervious Zone (ftem F.2.1),

_ Downstream Fine Semi-Pervious Zone (ltem F.2.2) and Downstream

Coarse Semi-Pervious Zone (ltem F,2.3) shall be made of the volume of .-
: _matenal compacted 1n p!ace as shown on the Drawrngs or as directed.

. Payment for construction of Dam Embankment in Semi- Pennous Zone in
.- each of Upstream Semi-Pervious:Zone (llem F.2.1), Downstream Fine
.. Semi-Pervious ' Zone - (itém F.2.2) and Downstieami’ Coarse Semi-
- Pervious Zone (Item F.2.3), will be madé at apphcabte rates per cubic -
- meter tendered therefor in the Bill of Quantities These rates shall include
- for Royaities in accordance with Clause 1.2, 10, purchase cost, and any =
. other payments requwed under the terms of the Contract, the entire cost =~
.of excavatlng, Ioadlng and haullng from the sand and. gravel borrow
areas to the processing plant or embankment -placing, spreading,

welting and compacting the material, final clean up and foundation

" treatment; all laboratory and field testing;''and ‘all other - operatrons
~ necessary for the comptetron of the Semr Pervrous Zones as specrf ed in
- this Clause MH . S _

Separate payment wrll not be made for any work performed in

. connection wath constructton and testlng of trlal embankments by the S

Contractor

_‘”t"he Contractor wrtt not be entltled to any adjustment to the rates
tendered in the Bill of Quantrtles for semi-pervrous materials in the dam -

- embankment if the compaction equment andfor method proposed by

the Contractor- are not approved as “a'‘result of ‘rolling ‘trials, and .
-7 alternative compactlon equrnent andlor compaction method are tested -
e and approved _ PRI ST

_Payment for backﬂll concrete for modrfyrng foundatron and abutment PR
contact slopes wm be made in accordance wrth provrsrons of Sub C!ause
19.30.3. ‘ '- _ ) : _ R

: Payment for groutmg open 1ctnts w:tl be made |n accordance wrth Sub~ | -
:Ctause569 P , : ,

Spectai compactlon wnII be pald in accordance \mth Sub Clause 6 6 5

616
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6421 .
sl "iRockf ill for the pemous zones (excludlng np rap) shall meet the followmg

6.4  PERVIOUS ZONE
6.4.1 General 7 _ S
a. This clause refer to the rockfill requirements for the inner and outer
pervious zones and for rip rap.
b. Rock fill for the inner and outer pervious zones and for np rap shall beA
-+ obtained from the designated quarry site as shown on the Drawings or
other sources approved by the Englneer '
" ¢. Rockiill for each of the pervtous zones shall cons;st of e'welt -graded
mixiure of hard and durable particles. After compaction the rockfill shall
‘be free dralnlng such that it will not retain pools of water.
d. The parlicles of rock sha!l not break down srgmf cantly during
o compactlon g o Lo
e, All excavation in the quarry shall be carned out |n accordance with
Clause 65 _ . :
6.4.2 'lRequlrement for' Rock;fill for Per\r’ioﬁs"zonee'
Requlrements for lnner and Outer Perwous Zones |

o cntena

. a. After compactlon the pervrous zone shall be free drarmng wrth a

: permeablhty of not less than 1.0 x 10° 3 cmi/sec.
b The gradmg Ilmlts sha[l be as shown |n the fol!owmg table

‘. S:eve Slze (mm) . Percentage Passmg byWelght _

s e lnner.che - | . OuterZone
Cigse [ 100~ 100
100 T A570 1560

475 - | 020 S0

- 075 | Net mo[re thens .A .;:: Not more thans

The compacted thlckness of any Iayer shall not be greater ihan 1000 .

N mm.:;

o

R|p~rap shall be dumped or placed in the rlp rap zone and spread
Sio-in‘a manner whlch will ensure the stab:hty of the zone and the

) : 6: 4 2 2 Requrrements for Rlp Rap

B absence of Iarge vords No compactlon wnl be reqtured

Rlp rap shaH meet the fo!!owmg cntena PSS 3
S a. The gradlng I|mrts shall be as shown in the fol!owrng tab!e =

SleVe Srze(mm) . Percentage Passmg byWelght
71000 S 00 e

UB00 o f;_: - Not more thanSO o

e



6.4.3

.44
B . a.

- 6.4.5

'6.4'._6 |

b.
G.
-d.

.. a_'

Foundatton Treatment Below Rockf i

. shall be prepared by tevelllng and rolling so that the surface material of I
; the foundation will be compact and well bonded with the fi rst Iayer as
specmed for the subsequent Iayers e e ,

. a.

The minimum bulk density of rock shall be 2500 kg /m?
The maxtmum permissible water absorptlon shall be 4%
Rock shall be ptaced ina manner 50 as to avoid large vonds

. Control Tests : :
The Contractor shall carry out tests to ensure that rockﬁll and np rap

comphes with the reqwrements specd" ed in Sub- Clause 6.4.2
Testing shall be carried out using the tests and at the frequenmes

specified in Sub-Clause 6.1.7.

- The Contractor shall remove or recondlkon matenal that does not meet
. the requ;rements of this Clause

At least 60 days before any rockfill is placed in the embankment the' .
- Contractor shall submit, for approval detalls of proposed method of -
S performlng field tests ' L , o

ER

Foundations for ‘the perwous zones shatt be excavated |n accordance -

wrth Sub- Clause 3. 4 5

',Where weathered or unsunable matenals have been excavated in -
" accordance with Sub-Clause 3.4.5.1 c), the resulting void shall be

backfilled in accordance wnh the requ:rements for matenat for the inner -~
: perwous zone. : : : _ .

The final foundation clean up shall be done wnth suntable equlpment to
. Engineer's approval so as not to damage foundations. Réckfill material -

shall not be placed in the dam embankment unti} the foundation has

” been dewatered, and prepared in accordance with- Sub-Clause 3.4.5

and approved by the Engineer. The foundation, except rock surfaces,

, _Placmg Rockf‘ll in Embankment

Before compactlon rockfill shalt be placed and spread to an

g approx:mately horizontal “ surface - in such a- ‘way as to prevent
~ segregation or the formation of large voids. The th:ckness of each Iayer
‘ after compactlon shall not be greater, than 1000 mm o -

Rocks shall be distnbuted in the outer pervrous zone such that smalter—
- sized rocks are placed in the first layer.and closer to the interface Ll
~ between the inner and outer pervious zones and Iarger rocks are placed -

_ tOWards the outer faces of the embankment : LR

Loads of rockfill for the outer pennous zone whlch in the oplmon of the” ; :
. Engineer, contain high but acceptable proportions of weaker rock shall - - o
be placéd away from the upstream face of the dam embankment and L

o ~shall be p!aced towards the mner reglons of the zone

a

.'Compactlon ; . S ' e
Each Iayer of rockfll shali be compacted byawbratmg rotler meehng the S

fo!lowmg requwements .

| ‘6'18 Lo
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()] ' . the static mass of the roller, in operating condition, transmitted to
. the ground through the surface of the drum shall nol be less than
‘ 15 tonne; and . : . _

(iii the centnfugal force generaled by the wbrahng part of the roller

- : shall not be less than 240 kN at the maximum frequency permilted
by the manufacturer for the continuous operat:on of the roller.

b, Each layer of rockfill shall be compacted by the number of passes of the
S mbratrng roller determined by rolling trials. h &

c. The operatlon of the wbratlng rollers mcludlng frequency of vibration,

- and speed of travel shall be as directed. If more than one vibrating roller
IS used, all rollers shall be of the same type and essentially of same
dimensions. Tractors shall have sufficient power to pull the rollers at the

* 777 ‘speed determined by the Engineer in accordance with Sub-Clause 6.4.7

L * under alt conditions éncountered on the ‘embankment. The surface of the

" rollers shall be kept free of adhering material. The rollers shall be
- properly maintained to ensure that they retain consistent compaclron__
. characteristics. Self propelled vibrating rollers which meet all the
' foregomg requrrements w:ll be permrtted

N Rockf‘ll Rollmg Tnars | S
©* The Contractor shall carry out trial embankment in rockﬁ!l in accordance with

" Clause 6.7 and this Sub- Clause. -

. a. The Englneer may requrre several series of rolhng trrals to determme the

- effectiveness of compaction by vibrating roller and to tést the properties

o of the rockfill: Several series of settlement measurements will be made

~on a prepared test area of approximately 200 m? on thé surface of the
. rockfill. In each series, the Contractor shall measure the elevation of
" selected points in the test area before rollmg, and after each pass of the
- vibrating roller up to a maximum of 16 passes. The location of the test

- - aréas and measurement points, will be as directed. The cost of the work
" required for the rockfill rolling trials shall be included in the rates

- tendered in the priced Bill of Quantrltes for Dam Embankment in
‘ _Perwous Zone, (Items F3.1and F.3.2) . C

o b. The Contractor shall carry out the test in ‘accordance v wrth Sub Clause

- 6.48 | - o
el if on comp!ehon of each !ayer of any of the mner per\nous zone the outer
" pervious zone or the rip rap, the surface of the fayer is such that it will .

_ 6.1.7 during the construction of trial embankments. The cost of all testing

~ required to be carried out during rockfill rolling trials shall be included in -

_ the rates tendered in the priced Bill of Quanlttles for Dam Embankmenl '
“in Perwous Zone (Ilems F.3. 1 and F 3. 2) O i

:Repalrs to Placed Rockfli

obstruct either free drainage of water through the zone, , the Contractor

" shall,-at his own expense; remove. 'such material and replace it with material .- -

AR whlch will permlt free drainage. If, in the opinion of the Englneer the surface .
- :is’8uch that'a’ sahsfactory bond ‘with "the succeeding layer cannot be
.-+ achieved, the Contractor shall rip, sluice or otherwise prepare the surface of

L the Iayer as dlrected and re- compact the Iayer LRI ,

QMeasurement and Payment S

»7-;7; a.. Measurement, for payment; of rockfll placed in the- various calegones of
Dam Embankment |n Pervrous Zone shali be made of the vqume of s

6—19 CLg



materral compacted in place as shown on the Drawmgs or drrected

b, Payment for construction of Dam Embankment in Pervious Zone in Inner
- Pervious Zone (Item F.3.1), in Outer Pervious Zone (item F.3.2) and in

- Rip Rap Zone (Item F.3.3) will be made at the applicable rates per cubic

- metre tendered therefor in the Bill of Quantities. Such rates shall include "

- for Royalties in accordance with Clause 1.12.10 and the entire cost of
- excavation, handling loading and hauling from the quarry to the dam

- embankment; stockprllng, placrng and spreading; compacting material
. where required; ripping and sluicing where directed: final clean up and

preparation of the foundation surface; all laboratory and field testmg and

- all other operations necessary for the comptetron of the rockfill |n the

| - embankment as directed in this Clause.

©'¢. Separate payment will not be made for any work performed in
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1 6.5.1

*connection with constructron and testlng of trral embankments by the

- Contractor REITE

QUARRYJ;_>R*-“*

. General

. '.: A quarry site, srtuated approxrmately 17 km South of the darn srte and as‘E § )
- shown in the Drawmgs shall be used by the Contractor. The quarry is

designated as part of the Site in accordance wrth Sub—Ctause 1 1 of the

- General Condrtrons of Contract

::.The Contractor shall develop and operate the quarry in accordance wrth this -
. Clause to obtain matenat use in. the Works whrch erI rnclude but not be . -
~ limited to the totlowrng T SR L S I LN TS

Sa | Rrp Rap

652 | SR S
s The Contractor s obtlgatrons shall |nctude the followmg

6.5.3

LI < N2 _,P"-

e .0-'...0 T

: 'Proposed Method of Operatron

- a The Contractor's proposed method: of workrng the r‘ock quarry shall be |n‘ E
= ‘accordance with the Contractor's proposal submitted with his tender and MR
o approved in the Letter of Acceptance or: wrth such medrﬁcatrons asl-f-_‘

Materrat forlmpervrous Zones R

*ConcreteAggregate LT

_ Materrat for Semr Pertnous and Pervrous Zones R L
Materra! for mixing and blendrng with materrals from other sources rn

o order to achreve specified mrx prOpemes
f.. Other uses |n the Works

Scope of Work

_a. Desrgn and constructron of an access road from the exrstrng marn road L

 to the quarry using the route shown on the Drawmgs fra
Develop and operate the quarry D TR T

~On completton teave the quarry in safe relnstated c0ndrtron
'On comptetron demolrsh the access road and rernstate the area
. Pay. royaltres to the tand owner N AR

620
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approved by the [:ngrneer from time to time.

~b. Not less than 60 days before excavating any rock the Contractor shall

* submit, for approval, details of his proposed method of working the
quarry. Such proposal shall include details of the sequence of operation,
height of faces location of benc_hes and measure for preventing erosion.

“"¢. Nothing in this Clause shall refieve the Contractor from the responsibitity '

for the adequacy and safety of the rock ext:avation operations. * -

d. In preparing these procedures the Contractor shall take all of the:_
requrrements of Sub Clause654 mto account o

j Operatron ; :
| a. As far as is practrcable as determlned by the Engrneer the Contractor

. shall locate and work the quarry to ensure that the mammum amount of
sound rock is oblained. AU ‘. _

o "b. _' The quarry shall be cleared and grubbed in accordance Wllh Clause 3.2.

R Topsorl material stnpped from the quarry sha![ be stockprled in approved B

" -areas rn accordance wrth Clause 3. 3 B

- d. Matenat from the quarry whrch is unsurtabte or not requrred for.

. permanent construction shall be excavated and disposed of in an

- ‘approved disposal area of stockpiled for use in reinstatement works on

- completion. The Contractor shall minimise the contamrnatron of materral R
L for permanent constructron by stuch unsurtable material. o

e Irrespectrve of the approved method of operatron in the quarry, the.

i _Contractor shall take extreme caré in determlmng final rockfill quantities
" fequired towards the end of embankment construction such that the final
""" batters and berms aré established as shown in the Conlractor’s proposal
' as approved by the Engsneer Pre-sp!rttrng technlques will be used on
" the fina! batters in accordance with Clause 3.4 The final batters and

 berms to femain aftéer completron of quarrying operations shall be scaled

" and cleaned down to Tremove al! Ioose and dangerous rocks and other
materral : : : o :

e f.":The Contractor shall carry “out’ sorl conservatron measures out in -

- accordance with Clausé 7.10 as directed by the Engineer and all costs .
for such work shall be borne by the Contractor mctudrng topsorlrng and R

L :l} _.grassrng of the quarry ﬂoor rf drrected

g The Contractor sha_ll not remove matena! from the quarry for h|s own use_

N 655

,;rPayment e

L 'Wrthout approval B ; » o
h. The Contractor shall teave the borrow prts in a neat condrlron wrth stable'-_{ o

“slopes ‘as approved by the Engineer and carry out soil conservation

measurés in accordance with Clausé 7.10 to the extent dirécted by the

X Engrneer and all costs for such work shalt be borne by the Contractor

| The Contractor shall demotrsh the access road and rernstate the area to L
' the Englneers approval Sl S . _ :

: 5_'_7_Excavatlon |n the quarry is not classrf ed as requrred excavatlon under the '
' j"_terms of the Contract. Separate payment will not be made for work carried

;;out in_accordance with this Clause. The cost of all work in the quarry
! ‘Jnctudrng cteanng, stnpplng. desngn and construction of access road and its

. subsequent rernoval and rernstatement excavatrng, separatrng. selectrng,
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6.6.1

6.6.2

hauling, stockpiling' and dumping and of soil conservation measures shall be
included in the rates tendered in the priced Bill of Quantities for the

- construction of the applicable zones of the dam embankments and other
- . locations where the material is used. =~ ORI

 SPECIAL COMPACTION OF MATERIALS IN IMPERVIOUS AND

SEMI-PERVIOUS ZONES

General o e e :
a. Adjacent to foundations and structures and elsewhere where compaction -
of material in the Impervious or Semi-Pervious zones by means of
pneumatic-lyred vehicles, rollers or tractor treads is impracticable or
undesirable, as determined by thé Engineer, such ‘material shall be
~ specially compacted as specified in this Clause. All equipment and
- methods used shall be subject to the Engineer’s approval. -

" b. The differential height between material being specially compacted in

.- any. zone and the adjacent material not requiring special compaction
shall be no greater than 300 mm, and the material being specially -

compacted shall be higher than adjoining material. - .‘

- Special Compactlon of ImperwousCore Matenal and Contact

. Material'

~ Impervious. zone material and contact"'matéri_a_!‘ in the imbefvious zone
.. requiring special compaction shall be deposited in approximately horizontat
~layers not more than 100 mm in’ thicknéss when compacted and shall have

. amoisture content as directed. When each layer of such material has been
... Conditioned to have the moisture content required for compaction, it shall be -
- compacted by hand operated mechanical tampers or by other approved

8212

663

. as specified in Sub-Clause 6.3,

6.6.4

* 77" in'the dam embankments as shown 6n the Drawings, No distinction shall .~
een special compaction made “of contact material or -

methods, The compacted densities shall be equivalent to those specified for .

- the Contact material or Impervious Zone material in Sub-Clauses 6.2.8 and

;'Spec-i-_e-ll C.oi*hpg'é‘tidnléf;_shgr'nj Peﬁioué Maté:ri'éfi,

Semi pervious material requiring special compaction shall be deposited in

. approximately horizontal layers not more than 300 mm in thickness when ~ * -
* compacted, and shall be compacted by mechanical tampers, or by other _
_ approved methods, {o a density equivalent to that achieved by compaction

B

~a. Measurement, - for_ payment, of Special ‘Compaction , for 'Dam

.. Embankment in Impervious Zone Embankment shall be made of the
_ volume of material specially compacted, as specified in this Clause, to -
~“the lines, grades and dimensions shown on the Drawings or directed;

R provided that about struclures measurement, for payment, will be limited

- to a thickness of 1 m normal to the surfaces against which the material is
- to be compacted; and further provided that measurement; for payment, - -

- shall not be made of special compaction of impervious zone material - -

. used for backfill in protective suirounds for instrumentation installations
, "be made betw
P regular impewipu‘s zm_émat;arig_l e




6.6.5

674 General
3.
-~ construction, the Contractor shall carry out trial embankments and tests .

" to assure the soil mechanical and rock mechanical properties of the

- embankments and to determine the effectiveness of proposed

- construction methods especially of blending, wetting, spreading and

) b

Measurement, for payment, of Special Compaction for Dam
Embankment in Upstream and Downstream Semi-Pervious Zones shall
be made of the volume of material specially compacted, as specified in

~ this Clause, to the lines, grades and dimensions directed, provided that
- measurement, for payment, shall not be made of special compaction of -
.- selected Impervious zone materials used for backfill in- protective

=7 surrounds for mstrumentatlon mstaltatlons :n the dam embankment as
shown on the Drawmgs :

Payment

a.

Payment for Spemal Compactton for Dam Embankment in Impervlous'
Zone Embankment will be made at the rate per cubic meter tendered

“ therefor in the Bill of Quantnt[es {ltem F.4.1), whlch will be in addtt!on to

payment foritem F1

Payment for Special Compactlon for Dam Embankment in Upstream and
Downstream Semi-Pervious Zones will be made at the rate per cubic
meter tendered therefor in the Bill of Quantities (Item F.4.2), which

payment will be in addltlon to payment for Items k2.1, F.2 2, F.2.3.

TRIAL EMBAN KM ENTS

At teast 6 months pnor to the commencement of the dam embankment

compaction. Fmdtngs obtained from the trial embankments and tests will

.- be provided as a basis of re-examination of the dam design and for
. establishing desirable limits for quality control during construction. The

Contractor shall make joint efforts with the Engineer in accordance with

o Clause 6.2, 8.3 and 6.4 on tesls and adjustments untll acceptabte criteria
- are established. JRERT _

.The trial embankments shall be camed out sunulatmg normal
-+ construction ¢onditions using all equipment and methods proposed for
. mixing, blending, placing and compacting the material. The Contractor

 shall submit his proposal for trial embankments and test including time,

location procedure and method of excavation for the Engineer's

:'approval and canry out the trial embankments and tests under the
superwsmn of the Englneer -

' The site of trral embankments and tests shall be stnpped of all -

" vegetation, top soil and loose and soft materials to provide a generally

level area. The tesis area shall be compacted to the satisfaction of the

: Engmeer before constructlon of the tnal embankments L

3 Tnal Embankments for Impennous Zone Materlals :
: :_':"_Tnal ‘embankments for the impervious core shall be carried out in

R accordance wnth the reqmrements of Clause 6. 2

| '_.':_e._'7,3

;Tnal Embankments for Seml Pemous and Pemous Zone

<. Materials . .

Test areas for semt pewtous zone matenats and pemous zone matenals:
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6.7.4 - | R
4 No separate payment w:l' be made for complymg wath the requarements of

shall be approximately 200 m? each. The matenal thlckness of layers and

: teshng shall comply wnth C!auses 6 3 and 6 4

Payment

" this Clause and the costs shall be included in the rates tendered for

apphcable items in the Bill of Quantities. -
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