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MINISTRY OF ENARGY AND WATER
HELMAND RIVER BASIN
SMALL CHECK DAMs PROJECT

CONSTRUCTION WORKS FOR SHAGI CHECK DAM
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BRIEF TECHNICAL SPECIFICATIONS

CONCRETE WORKS:

1 - All av - erdraining plain cement concrate shawd be M-200 by wright or ba
as specdiad  on he drawings.

2 - Al PCE under foobngs 1 have cement, sand and aggregate as sperfied on the
driwings.

3 - Concrete design showld be based on a compressive strength of fs = 200kgiom? or
as speched on the drawings.

LA

4 - Wielght per und volume of concrete W=2400kgim3,

& - Sand or fine aggregate shall be froa from sakt Alkali, Calcium sulphate or
Vegatation and it shall not contain mare than 0.5 percent by weright clay.

& - Aggregate- Coarse aggiegaie shad consist
Ornem

ished gravel wh the maximunm

sizg

7 - The maximum slurmp for concreta shoutd be betwaen {8 - 7.5 1em { For gifreni
nn:nqu_..w__unqn..mq..nmmnmqm_mﬁ.ﬂ:_.n&_n_.:

i - Toincrease the worksbidty of Ine concrete provide the chemical sdmidure | Super
plasticizer, (f required ).

4 - Water used for concrete misture snd concrete curing shald be from a source
Approved by the Ergineer and at the ime of use shall be fres Tom contarinants

1- Concrete compacken should be done by using soncrete vicrator al the fime of
_u_n_::_._m_ HRCEUCE & way 1o form a sodd COMpact concrake

11- Concrate curng should by conbirued for 14 days

12- Dwring cold weather concrating showd be stopped o the comtracor has to
cansider cold weather concreding procedura as acoepled by e Engenesr | Dr
refer to general specification §.

13- Canarote shuttering | farmwerk should e of steel ! Waed type As per instruction of
m_._m_m..,mm_q.
14- Cancrebe shuttering can be removed as per bedaw minimum duration

Sida of beams, Wals, Columna { 16 - 24 Hours b,

Forms from beneath the slabs | Spaning up la 6m. ) 14 Dranys.

Forms from beneath he slabs | Spanng above 5m. ) 21 Days

15- AL aw grdrained concrate with £ 5% - 79 of air vohenes shouid be usesd instead of
normal concrede works by adding approsed admixturs.

16 All RCC shouid be M-250 oy weight
17- ANl bnging FCC shadl be M-100 by waight ).

18- Reinfarcermen! yield strangth fy shail not be less that [ 2500kgicm2 1

MASONRY WORKS:

1 - Plum f Mags 2 - entraining conarete shal contain a maximum ol 407% stone with a
maximum  skone size a3 200m
The concrete ratio shad be M-200

2 - Hlong for mass congrate, Stone 5oy, Gabian and grouted stone oicng should
be of good  guakty and approves by Engineer.

3 - All grouted stone pitehoang in

ing basin and foundations shoudd te with ravo of §
1.3]

4 - All mazonry cuba® wall shal e with [ 194 ) Cerment sand markar o as specied on
e dizreding.
EARTH WORKS:

7 - Bagkfi¥ing matasa! showd be properly tested and selacted o be =uitahle as per
standard pracice

2 - For backf¥ing maximum thickness of each lsose soi layer showd not more han
teem  Aerording to general specifoation

1. fiandard compaction tests ahould te camed out for the backRng.

4 - The percentage of compachion shou'd be 2ol less than 55% of the maxmun dry
densdy of selected material by he Engineer

GAHION WORKS:

1 - Slone size for galran sha!l range fram { 20 - 30cm ) dia According lo general
specification.

2 - Gatvinized iron wier of specificd thiokness ¢ Imm ) Shoukd be Property wineen amd
fnctled together ko form the reguired mesh in nexagonal § reciangularshape of size
{ G- 8cm ) far gabion basset an (10 - 12em | for gabion madiress to fabe
gabion boxes to the saflsfacton of the Cngineer.

3 - Principal wire along the gakion aages [ Selvedges | for gation boxes shawd be of
gatvanized iran having minimum thickness of { dmm )

4 - Gabion galvanized iren wire tensile strength should be | 350 - 575 N/ mma 4

4 - Biee of Gabion Box Moste be (210 505 & 11.571°0 &)

OTHERE:
1 - Eltumen coating shaw's be used in all confractian ¢ Expansan joints,

& - A1l quakty carirol field l2sts should be sacied cut by the cantractar in 3 apicified
lzboratory 25 accepted by the clienl.

3 - Conatruction joinis for P00 and masonry wals should be provided as (15 - 20m 1
center o orrtar,

4- All diversions and Feosd probection works is contractor responaibity, According to
gerneral item of bil of quantity | Part B, lkem 3,
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BRIEF TECHNICAL SPECIFICATIONS

CONCRETE WORKS:

1= All @« entraining plain cament concrete should be k200 by wright or be
as specified  on the drawings.

2 - Al POC urder foctngs to have cement, sand and aggregaie as spociied on the
drawings

3 - Concrete dezign snoutd be based on a comprassive stengt of o = 200kgiom2 o
as specifiod on the drawings

A - Weight per unit volume of cancrete We2400kg'm3,
5 - Band or kne aggregate shall be free fram sall Alkal, Caloium sulphade or
Vegetstion and it shall nod contain more than 0.5 percent by weight cley.

5 - Aggregate - Coarse sgoregal
size of 20mm

I consist of crushed graved wih the maximum

7 - The maximum slump far concrete should be betwesn {5 - 7.5 )cm ( For dérent
concrfele type rafer 1o general specifleation |

g - Toincrezse he workabiity of the concrete prosede the chemical adrdure { Super
pl izer, If required ).

B - Water used for concrete -
approved by the Engines

ture and concrefe curing shall o2 from a smrco
wd @ the tirme of use shall ke Fae rom contaninants

18- Conerete compaction showd be done by using concrote vibrator at the fme of
pouning in such 2 way to ferm a sobd compact conerele

11- Concrels curing should by continued for 14 days
12- Duwring cold weather concrating should be stopoed o the contractor has bo

consider cole weather concrating proceduns as accoptad by the Enginssr { Or
refar ko general speaficalicn )

13- Concrade shuttering / fonmwerd showld be of stael / 'Waed tyae As perinsiruction of
Engineer.
14- Cencrele shuttering can be remaved as per below minimum duration

Side of ceams, Walls, Caumns {16 - 24 Hours ).

Forms fsom beneath the slabs ¢ Spaning up o Gm ) 14 Ciays.

Formg from beneash the slabs | Spaning above Sm. | 21 Oays

15 All air entrained concrete with 4.5% - 7% of air volumes should be used ingtead of
normal concrate works by adding approved admixure.

18- A0 RCC should be M-250 by weight ).
7- Al Dlnging FCC shall be M-100 by waight 1.

18- Reinforcerent yieid strenglh fy shall not be less tat { 3500knicm2 |

MAZONRY WORKS:

1= Plum { Mass ar - entraining concrete shall conlain a maxirum of 40% stane with 2
magmen  shone size as 2dem
I'hie concrete ratio shall be M-Z00

2- Srone for mass concret, Stone masoy, Gabion and growted stone piching shows
oe ol good  quakty and appraved by Engineer.

groubed stone pHching in
13

fing basin and fourdabans showd be wih ratio of |

4 - All masanry cutoffwall shall be weth (1 41 Cement s2nd mortar or as specified an
he i dwang.

1 Backfing matenal shouid e properly tested and soloctad 10 be suitable as per

landard practce.

2 - For backftkng maximum (hekness of sach loose soil layer should not mare tan
13em, According 1o general specification.

I compaction tests showid he carried out for the backfiFng

4 - Tha percentage of compacton show's ba not less than 95% of the masmum dry
density of salacted matenal by the Engineer.

GABION WORHKS:

1- Slane size for gaion shall renge from (20 - 30cm ) cia Ascording 1o general
spacification

2 - isalvinized iron wier of spectied thickness | 3mm 3 Hheaddl tex properhy woven and
tnatted together to form the raquired mesh in hexagonal | rectangubarsbape of size
i 8 - dom ) for gabion basket and (10 - 12om ) for gakeen mastvess: o Bbhcste
pabion boxes to the aattsfackion of the Engineer

4 - Frincipal wira along the gabion edges | Setvadges ) for gabion bowas should e of
gavanized iron having mirimum thickness of [ 4mm b,

4 - Gabion galvanized iron wire lensie sirength show!d be [ 350 - 575 M/ mma ).

3 - Size of Gabion Box Moste ke (27170 50) & (1 61°0.5)

OTHERS:

I'- Baumen costng shoud be used in all contrachon £ Expansion jaints.

Z- Al quatity control Feld tests shoud be carried out by the sonfracior in a pecifed
laboratory as accepted oy the shent,

3 - Conatrustion joints far POC and masonry walls should be provided a5 {15 - 20m )

er ko canter

A- Al diversions and food prolection works is con
general tem of bl of quartity ( Part B, ke 3.

wior responsiodity, According fo
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MINISTRY OF ENARGY AND WATER
HELMAND RIVER BASIN

SMALL CHECK DAMs PROJECT

CONSTRUCTION WORKS FOR MARANJAN CHECK DAM

CONSTRUCTION DRAWINGS
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BRIEF TECHNICAL SPECIFICATIONS

CONCRETE WORKS:

Al air - entraivng plain cement concrete should be M-200 or be a5 spe
the dranwings.

2 - All PLC under footings to have cement, sand and aggregalte a5 specified on the
drawings.

3 - Concrete design should be baged on a compressive strength of fo = 200kgiem2 or
as specified on the drawings.

4 - Wegnt per und valume of concrebe W=2400ka m3.

5 - Band ar fine aggregate shall bo Foe from salt Alkab Cal:
“egetalion and A snall not coniain maors than 0.5 peroen

g - mggregate - Coarse sggregate shall consist of crushed grave! with the maxirmum
size of 20rmm

T - The maximwm shumg far concrete sheuld be between (5 - 7.5 jom. | For dfrent
concreta typa refar bo general speclfication |

8 - To increasa tha workabidy of the concrate pronece the chermical admixture | Super
plasticizer, 1T regquieesd )

B - wwater used for concrete mixture and concrela curing shall be from a souree
spproveed by dhe Engineer and at the tme of use snha!l be fraa from contaminanis

10- Conerete compaction should be Sone by using concrate vibrator al the bme of
Ccuring in =uch a way o farm a o] comaact concrate

11- Goncrete curng showd by conlinued for 14 days
12- During cold wealfes conoeding shoukd b2 slopped of he contractor has &

considar cold weather concreling protedure 2 aceepted by e Engineer. [ Or
1efer o ganaral specificavon ).

13- Concrate shuttering / formwork shoutd be of steeliwond §
dasign C5 end A4 egireer

s ag par Eruction of

14- Concrete shuttenng can be removed a5 per ek mirimum durabon
Sidde of hearms, YWals, Coumns (16 - 24 Hours ).
Farms from heneath the slkabs [ Spamng up oSm. ) 14 Days
Farms from beneath the slabs [ Sparing aboeve 6m. | 21 Days

15- Al air entrained concreta with 4 5% « 7% of dir valumes shaud be used inseed of
narmal concrele warks oy 2dding approved admixbara,

16- All RCC should be M-230
17- All biinding FOO shal he M-100

13- Feinfarcement yeld strength fy shal not be thal | 2E00kgicr

MASONRY WORKS:

1 - Pham §dass ali - &
rmaxinmam skone sive

The comcraie ratio shall ba M-200 [ 1:1.5:3, by weight ).

Ao concrete shal contain a maximum of 40% shene with a

2 - Stone for mass concrola, Sione masonry, Gabion ard growed stone pitching should

be of gocd  quakty end approwved by Enginaar.

3 - Al grovted stone pitcheng in 8tiding basin and foundabons shauld be with ratio of |
1.3

4 - Al masonry cutoff wall shall 'oe with { 1:4 ) Cement sand modar or as specified on
the drawing.
EARTH WORKS:

1 - BackRing materal should be properly tesled and selecled (o be suitable as per
standard prachce.

2 - For backfiéng mamimum thizkness of each logse soi layer should nat more than
18em. According to general specification.

3 - Standard compaction 1ests should be camed out for the backfing

4 - The percentage of cormpaction should be not less tham 99% of the maxmum dry
densily o aelectad materal by the Engineer.

GABION '\WORKS:

1+ Shore geze for gakion shall range from [ 20 - 3
spasificaton

m ) dia According to general

2 - Gakemzed iron wier of specified tockness [ 3mm ) Should be property wiosen and
knatied legeiher e form the required mesh in hexagonal [ meciangularshape of size
{ & - 8cm ) for gabion basket and { 10 - 12cm ) for gabion matrese to fabncate
gabion bexss o the saftsfackon of (e Engingsr

3 - Princioal wire along the gabion edges | Selvedges ) for gabion boxes should be of
gatvamzed iron having ruimum troeknase of | drm )

4 - Gapicn galvanized ron wire tensie strength showia e (350- 575 NJ/mma2 ).

OTHERS:
1 - Bumen oeating shauld be used in 2l contraction f Expanson penls

2 - All quality control field tests should be carmed cut by the cantractor in a specfied
laboratzry as accepded by the dient

3 - Constructon jeants for PCC and masaney waids should be provided 25 ({15 - 20m )
cardar o cenler

4- Al diversions and flood pratection works is confractor respoensidity. According b
general item of Bit of quantty { Pan B, lem 3.
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Sub-project Hame:Maranjan Check Dam Project
Construction Schedule

I % T = = = -
WORKS Cuantity | Duratian Valie of  Cunstrucken Year - (2019 Consiruction Year - (2020
) B [days} Work (5] " O [ ] ) (1] N T L T . O ] T [ et [ Say T dn
[ -
Contractors Work
Mobilization to Sl m
Jaint Burvey & Start of Construction Activity
B2 00
L X1
_ ara.co
Aur-L v
| 5.543.20 450
| i

oént Gurvay Al Completion of Works
Issuance of Complation Certilicate
Oefects Liability Pericd Slart

Handingover of Gub-project to Community

lcommu nity Waorks

Menthly completion Cost | USD) ] . b ] h] & L] 3 ] n 2 2
Cummutative Gompletion Gast (LS0) | 8 I 2 2 [ o 2 8 0 1 =
Cumimulative Complation Frogress (%) fea e {8 oy e 15 a5 e 23 =
Minimum Construction Equipment Required by Cortractar o5 | Inrs)

4- lractar trafly (1nrs)

3- Blump test equpment & concrate cubas

B- Coarse Aggregats clearning Sieve

- Aggregate bowes for sancrabeing (3nos)

- Fommwark as per requremants
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1 AN Mass Concrele shos b (20548 crushied stome G0 moncrebe the
maximum siza of stone shall be 20cm) with raion 1:2:4 of the motar.

2- The stone ko mass concrels | slone masanry and grouted slone pilching shou'd

be good guality and approved by engineer

3- Al Grovted stone pitshing in 5ti%ng basin and foundabions  should be with ratio
of 1.3

A- Al Maszonry Cubofi VWall shou'd be with matar 1:3.
3 Biturmen shoukd Be used o all constructian fonts.

G- All Plain Cament concrate should bal 24

7 All tests which arg neaded for seiection of e wel graded sofl show'd be gone
cefore Eny backhiing.

B- n zll backffing the max. thickneas of each lzyer should be 15 cm.

0- The cormpacton 12sts showd be done dunng the backiing

13- The percentage of compaction showd be nod less than 93%

17- Al the tesis should be done by an organzation which is acepted by the client
13- Frovide construchon jaint of wall 21 10-12m.

13- Blone for gabion should be good quality

14- Stone size for gabeon shall be range 20 con -30 om.

15 Woven usirg galvamzed gabion wire.

18- Principal wires along the gabicn edges{salvedges] fo be strang

17, Tensie sirenglh ol wire should be 3B-50 kglnm2.

18- WWire usad for mesh garel have a diamater of Imm.

18- ira used for fram of gabteon have a diameter of 4mm

23

24-

4

AP G C urder footings 1o have cement,zand and agg rata 1 24
Tha Reinfarczment yield slress Ty shal not ba less than 2500 kgicma
Concrela design based on a compressive strength of fo =200 kgiem2

‘Wasght per unit valume of conerete W=2400 wgfiml

Zand or fine aggregate shall be free from salt alkal calcium s,
vegetable and i shall nol co mare ln 0 5 percent by waight of
Coay.

Aggregata - Soarse aggregate shall consist of crushed giavel with tha
max. size of Zdrmm

The Max slump should oe between 5-7.5 am.

Iy of he concreta provida the chimical admixtiss

I'he water used for making and ouering of concrete sha'l be from a sounce
apprincad by the Engireer and at the Ema of use shall be free fram
pakading malter

Concrel2 i poured and wibrate wn such a way to form a sofd compact
concreta,

The concrale is to ve cured for 14 days.

Dwering the cold wethar comcrating abould be slop of Ihe contrachor has o
consider the codd wether cancreting procedure

- Al ghultering showld be from steel ype.

Shuttaring can o remaoved after

Side of beums walls columns 15-24 hours
Forms Yom bencath the slabs(soening upto Bm) 14 days

Farms from teneath the slabs(spaning aoove Gm) 2 1days
Adr-Endrained Concrebe with £ 5% - 7% of air wolume shauid te wsed

irstezd of normal conaraie warks by adding approved admicure.

.Z_Hm.m“
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PART 1
1. GENERAL

1.01 Preamble

The general Specifications shall form a part of the contract and shall be read in conjunction with the other Bidding
Documents. At the time of issuing the Bidding Documents, the Engineer may issuc Special Specificadons madifying,
amending supplementing the requirements spelt out in the general specifications. In such a case, in case of conflict,
the provisions in the Special Specifications shall prevail over those in the general Specifications. Any clause in this
specification which relates to work or materials not required by the Bills of Quantities or subsequently by 2 variation
or extrg works order shall be deemed not to apply. The SI system shall be the official systemn of units,

This is the general construction specification which shall be modified based on the type of project and the work items
included in the project, but specification for any specific work itemn will remain the same.
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102 Workmanship and Materials

All workmanship shall be of the best quality appropriate to each category of work. Except where otherwise stated or
approved by the Engineer, all materials used in the Warks shall be of the best guality of their respective kinds as
specified or described in the Specification, Dewings and Bills of Quantities and shall comply wherever possible with
the current issue of the appropriate standard published by the ASTM, ACI, USBR, USACE and AASHTO) (for Roads
and bridge only).

The Conteactor shall use locally produced marerials in preference to imported matesials provided that they comply
with the Specification and are available in sufficient and rhmely quantities.
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103 Suppliers of Materials

- Before ordering a material of any description intended for the Permanent Works, the Contractor shall submit for the
approval of the Engineer a comprehensive submittal included {manufacturer or supplier, details of the place of ongin
and specification of the matenal. If requested by the Engineer, the Contractor shall supply to the Engineer for his
retention a copy of any such arder placed.

Approval of 1 source does not imply thar 4]l materials in rhar source are approved.
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104 Temporary Works and Care during Construction

The contractor shall construct and maintain all necessary channels, diversions and other temporary works necessary to
ensuze that irrigation water supplics are not interrupted during rehabilitation construction works; shall fuenish gl
materials required therefore; and shall furnish, install, maintain and operate all necessary pumping and ather
equipment (if necessary) for maintaining warer supplies around the rehabilitaricn works,

Alter having served their purpose, all temporacy works at the construction site shall be removed in a manner approved
by the Engineer, and such areas after those are removed shall be levelled and graded to the extent required to prevent
ohstruction in any degree whatever and maintaining the designed function of the structure.

The contractor shall be responsible for and shall repair at his expense any damage to the foundations, strucrres, or
any other part of the works caused by floods, water or failure of any patt of the temporary diversion or protective
wiorks.
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1.05 Survey Datum, topographic survey and construction sSULvey.

The levels shown on the Drawings are with reference to a specific benchmark in the project area, and whose locaton
and value are shown on the Drawings. It shall be the Conteactors responsibility before commencing the Contract ro
confirm with the Engineer, the location and value of the established benchmarks. The Contractor shall establish
within the project asea benchmark and reference points for use during the consteuction work. The Engineer shall
approve the location of each benchmarks and reference point.,

The Contractor shall supply to the Engineer, in duplicate, maps and records in an approved form giving details of the
location (including co-ordinates) and level of each bench-mark used or established by the Contractor, The field unit
bench-marks shall be marked with 4 suitable gystem of identification and their levels submitted to the Enpineer.
Where required, the Contractor shall submit to the Engineer lists of original ground sueface levels for the purposes of
mezsurement of earthworks.

The method of surveying shall be to the approval of the Engineer. Field books and rabulated dara shall be well
maintained and made available for inspection and checking by the Engincer when ordered,

The contractor shall be responsible for the true and proper setting our of the works, for correctness of positicns,
levels, dimensions and alignments of all parts the works and for the provision of all the necessary instruments,
appliances, such as dumpy levels, theodolite, ete. and the lubour in connection therewith, IF at any time during the
progress of works any error shall appear in the position, levels, dimensions or alignments of &ny parts of works, the
contractor on being required to do so, shall at own expenses rectify sueh work.

Checking of any setting out or any line or level by the Engineer representative shall not it any relieve the contractor of
his responsibility for ensuring correctness thereof at his own cost.

To take exact digital surface model (DSM) the COGO point’s interval in mountainous area 15*15 meter, in hilly arca
20 * 20 meter and in flac area 50 * 50 meter of the NGS before commencement of the construction and the raw dara
in Civil 30 format is required.

Cross sections should be perpendicular to the waterway and extending appropriately beyond the existing siver bank
and fdood plain and shall be taken at 20 m intervals,
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1.06 Setting Out of the Work

The contractor shall be entirely responsible for accurate setting out of the works including staking of canal centre lines
and reference pegs based on the information supplied from the drawings and the instruction given by the Engineer,
For such parts of the Works where no setring out details are given in the drawings, the Engineer will supply setting out
data or show the exact location on site during the course of the Contract,
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1.07 Cleaning and Grubbing

site clearance shall be carded out only over the minimum arca required by the Contractor to carry out the works and
the extent of all clearing, whether to be paid for under items in the bill of quantities or not, shall be agreed with the
Engineer before the work is commenced. The Contractor shall give written notice to the Engineer at least ten days in
advance, of his intention to commence site clearance to enable arrangement o be reached, and for the engineer to
ensure that any compensation arrngements are completed. Work shall commence only with the written authority of
the Engineer.

The Contractor shall remove buildings, walls, gates, fences and other structures and obstructions grub up and remeove
trees, hedges, bushes and shrubs and clear the size of the works at such tme and to the extent required by the
Engineer. The marerials so obtained shall so far as suitable be reserved and stacked for further use. All rubbish and
marerial unsuitshle for use shall be destroved or removed from the site. In areas of bulk excavarion where top soil has
ta be excavated this shall be removed and stacked on site. After completion of construction, it shall be spread over the
disturbed ground; any surplus being disposed of as directed by the Engincer,

No allowsnce will be made for cutting and remowval of crops, grass, weeds and similar vegetation. The cost of all such
works will be held o be included in rares entered in the Bills of Cuantites for site clearance,

Dhuring the Contractor’s operations, the removal of certain trees and shrubs may be required, in which case, the
Conteactor shall remove such trees and shrubs to remain after seeking prior approval from the Engineer. All trees and
shrubs to remain in place shall be protecred from damage. Where clearing is required, all combustible matedals fram
clearing operations shall be burned or removed from the Site for otherwise disposed off as directed by the Engineer,
The Contracror shall at all times rake special precautions to preveat fire from spreading,
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1.08 Safety of Adjacent Structures or Works

The Contracror shall at his own expense provide and erect to the approval of the Engineer such supports as may be
required to protect efficiently all struchures or works which may be endangered by rhe execution of the Works and
shall semove such supports on completion of the Works or otherwise take such permanent measures 45 may be
required by the Enpineer to protect the structures or works.
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1.09 Work Programme

The Contractor shall submit to the Engineer a work programme showing how he proposes to carry out the Works by
the intended Completion Date. The programme shall show the start and completion dares of the varous activities, in
arder to complete the entire project by the Intended Completion Date. The Conteactor will not start any activity, or
part thereof, until and unless the Engineer has given his written approval. The Contractor shall submir a written
request at least 48 hes before concrete pour,

If the Conteactor falls behind the Conteactual Programme he shall, within 14 days of the date of such default, submit
for approval a revision of the programme showing the proposed measures, including plant, labour and material
rescurces, to complete the Permanent Weacks on tfime.
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110 Medical Arrangements

The Contractor shall make arrangements for treatment on the Site of casualties and sick persons in frst-aid units or in
such other wards as may be necessary in accordance with the appropriate Regulations.

Motwithstanding the minimum requirements prescribed above, the Contractor shall be responsible for the adequacy of
all the arrangements made,
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1.11 Transportation of Plant and Equipment

All cost incureed by the Contractor of transportation and subsequent removal of the construction plant and
equipment shall be deemed to be included in the unit prices.

The Contractor shall submit che planned list of plants and equipment to be supplied ar each site during tendering,
Plants and equipment shall be available at site at any time during the execation of the Contract and there shall not be
shartages of the plants and equipment at site. The Contractor shall not be allowed to take out any plants and
equipment from the site without approval of the Engineer,
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L1z Reports and Photographs

Mo separare payment shall be made for preparation of all documents, correspondence, returns and reports, geo-
referenced photographs, etc. to be prepared by the Contractor and submitted to the Enginecr in accordance with the
provisions of the conteact. The Contractor will be cequiced to provide the Engineer with photographs of the various
stages of the work, particularly those relating 1o approval of the works on monthly basis. These photographs should
be taken at the same location and from the same angle for different stages of the same work and scale rules (sraff
gauge) should be used to indicate depths where required.
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1.13 Maintenance of Flow

The Contracror shall at his own expense maintain the fow in all canals, deains, streams, water courses and rivers
which may be encountered during the construction of the warks.
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114 Dewatering

The Contracror shall take all risks regarding surface and sub soil water from whatever source and shall so deal with
and dispose of such water in 2 manner approved by the Engineer to ensure that the excavations are kepr dry. The
Centractor shall provide all nccessary plant, labour and marerials required and all costs incurred shall be deemed to be
weluded in his rares.

The Contractor shall be responsible for damage to the Works or other property arising from insufficient or excessive
dewatering and shall make good the same as soon as possible to the complete satisfaction of the Engineer and other
relevant authorities at his own expense.
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1.15 Units of Measurement

Unless specifically stared o the contrary, the units of measurement to be used throughour the Contract shall be based
on the 5L system. Abbreviations, whether singular or plural, shall be as follows:
JERT. Y K ECATP
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Kilometre km
Metre m
Millirnetre mm
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Hectare ha

Sguare meter m2

Cubic metre m3

Litre 1

Millilicre mil

Tonne 3

Kilogram kg

Cram E

116 Method of Measurement

All measurements shall be made according to the description of the methods of measurement contained in the IRDT
standard documents relating to the preparation of Bills of Quanrities.
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117 Survey of Completed Structures

The Conrractor in conjunction with the Engincer shall carry out survey of all completed structures to determine their
final location for the purpose of preparing “as-built” drawings.
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1.18 Contractor's Offices

The Contracror shall make his own areangements, ar his own expense, for all local accommodarion he may require for

offices, yards stores labour camps erc. and all buildings and all services in connection therewith which are required for
the efficient execution of the Works
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119 “As-Built" Drawings

The Contractor shall submit two copies of whole sets of clearly printed “As-Built” Drawings of the completed Works
along with 2 set in CD {not rewritable CD), to the Engincer before issuance of Completion Certificate. Failure by the
Contractor to submit the “As Buile” Dieawing(s) to the Engineer will mean non-approval and non-acceptance of the

works by the Engineer even though the physical construction works are completed and as per the Technical
Specifications, Scope of Work and Bill of Quantity.

The “As-Built” Deawings shall clearly show the lines and dimensions of the permanent construction actually made

hased on the original design and/or change of design from time to time ordered by the Engineer or proposed by the
Contractor and approved by the Engineer.

Mo separate payment shall be made for preparation of all construction deawings, reinforcement drawings, working
deawings and shop dowwings, drawing derails, As-builr drawings erc., to be prepared by the Contractor For submission
ler the Engineer and/or the Employer in accardance with rhe provisions of the Contraer,
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1.20 Minimum safety requirements

At a minimurn, the Contractor must provide ar his own cost safety equipment for his employees and ensure that the
erpipment is used appropriately, He shall require and ensure that his sub-contractors also comply with the
sequicements of this section. Minimum safety equipment includes the following:

®  Hard hats must be provided for and worm by all employees and sire wisicors when in the vicinity of overhead,
falling or echer related hazards,
Close-toed shoes must be worn by all construction workers when the potential for injury to feet or toes is
present. This includes bur may not be limited to workers in trenches, where tools or materdals can fall from
above them, workers operating any equipment, workers carrying marerials or supplies ar the job site.
Eye protection must be worn during all cutting, grinding and welding processes or any construction process
where the potentizl for air-borne particulates or fash from 2 welding operation could injure a worker's eyes,
Hearing protection must be worn by workers engaged in very loud activiries such as metal grnding or
cutting, operating an electric saw, or operating loud machine LY.

B Gloves
The Contractor shall take all necessary measures to protect the work and prevent accidents duting the construction,
He shall provide and mainrain sufficient night-lights, barricades, guards, temporary sidewalks, temporary bridges,
danger signals, warchmen and necessary alliances and safeguards to properly protect life and property. He shall also
protect all excavations, equipment and materials so that the public are not be endangered.
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121 Assistance to Engincer’s Staff

The Contractor shall render all necessary assistance to the Engineer's stalf and shall provide and maincain sufficient
rumber of pegs, poles, paints, survey equipment and tools, staff, ranging rods, moulds, templates, profiles and all
other requisites for checking the Contractor's serting-out and the measurement of the Works as well as feld teses,
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1.22 Plagues and Sign Boards

The Contractor shall ercet plaques and sign beards on all the steuctures giving the locstion and name of the stracoure,
The location, dimensions and style of the sign boards and plagues shall be as per the approval of the Engineer,
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PART 2
2. EARTHWORKS

2m Definitions

The following definitions of earthworks materials shall apply to this and other clauses of the Specification in which
reference is made to the defined materials:
“Suitable material" shall comprisc all material which arises from excavations within the Site and which complies with
project specification and is approved by the Engincer as acceptable for use in the Works.
"Unsuitable material" shall mean other than suitable material and shall comprise:

*  mareral from swamps, marshes and bogs;

®  logs, stumps and perishable marerials;

*  naterial susceptible to spontaneous combustion; and
®  Clay of bquid limit exceeding ninery (90) and/ ot plasticity index exceeding sixty-five (63).
"Common" material shall mean all material other than thac defined as "rock”.
"Rock” shall mean any hard natueal or artificial materal tequiring the use of approved pneumatic or hydeaulic
breakers and tools for its removal bur excluding individual masses less than (1.5 me.

HE1EY ,-.;Lh"ﬂ.'n.
nsddy a0 2,01
:Jﬁ&ﬂJ&ﬁﬁhﬁﬁﬁLﬂﬂdﬁghi&gl_ﬁ
gljﬂg{hﬁjj_ﬁﬁgﬁl]:_;'l.'llu};-l,lzi:..'llLl'u.il‘jiEJ-.'m')«.;,Lﬂ.‘lIJ#j‘MI.T.lhﬂ."n.n."n.“j'-|_|,ulMJ#‘JLHEJWJEJJ-SMJA"WEJHJA"
balale o 2 gad Jlandioal
23 i Sl gandh 10 qualle i 4] g alial o) g

She dspg s g4 Ghle jl4S il 8

Sl Ao gl y 2SRkl 4l 48 dlpe  w

Apipa (B el aphn g ae iluncl e

LLB5 ) A el 5 50 S padls 1/ 90 5 ) o s 45 B e

o3 R adly e gara 3 ga kg i iy 31 ga ik Y g0e [ pans”
Sl Ay Jhs Gl JAEy G O Ol g Jeaniaal 48 0y Sliufafan 0 gluss ablyy e JR 4 ASyla) s B
iy ipaSn B 0,5 1 a8 Gl AL AS s gy (8l 4TSN YD 4y JL3)adly 510 S Sy sala

202 Classification of Excavation

Following classes of excavation shall apply:
Common excavation: this comprises all excavation made in all kinds of s0il or s0il and sand mixed with pebibles,
boulders in the river/seasonal stream bed or banks or canal profiles.

Rock Excavation: Rock will include any hard materisl complying, in the opinion of the Engineer, with the definition
given in Clanse 2,01,

Borrow Excavation: shall be limired to excavation taken from horroo pits and cur areas.
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2.03 Excavation
Excavation includes excavation, loading, transportation and unloading in the location specified by the Enpineer.
All excavation shall be carried our to the lines and levels shown on the drawings. The Conteactor shall trim all
permanent excavation to the lines and levels shown on the drawings. Excavation shall generally be excouted in such a
manaer as to ensure that the side slopes, as shown on the drawings, are not in any way endangered by undercurting,
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As far as practicable and complies with specification requirements, all suitable materials from the cxcavations shall be
used in embankment and backfill for structures. Contractor shall not be entitled with the additional payment for the
earthwork in filling with the earth of suitable quality as direcred by engineer-in-charge up to the transportation
distance as mentioned in BOQ) from the site where earthwork in excavaton in cutring is carried out. Howewver, the
contsactor shall be entitled with the payment for the compaction work as stipulated in the contoact as well as in the
case when the transportation distance is exceeded from what is mentioned in the BOQ These additional payments for
the compaction and/or the transportation of the materdals with the exceeded distance shall be done based on the
analysis of rates prepared by the project. Mo additional payment for the backfilling shall be made if the compaction of
earth is not carried out and /or the transportation distance is not exceeded [rom what it is mentioned in the BOQ.
The Contractor shall dispose of unsuitable or excess soil of the excavated matesials in 2 place thar is acceptable to the
local community and so that they do not interfere with proper functioning of the works,

All necessary precautions shall be taken to preserve the material below and beyond the lines of all excavarion in the
soundest possible condition. Any damage to the work due to the Contractor’s operations, including shuttering to the
material beyond the required excavation lines, shall be repaired at the expense of and by the Contractor. Any and all
excess excavation or over excavation performed by the Contractor for any purpose or reason, except as may be
directed in writing by the Engineer, and whether or not due to faule of the Contractor, shall be ar the expense of the
Conteactor. Excavation taken out to a greater depth than is necessary shall be filled to the required level with concrere
of appropriate class or other material approved by the Engineer. All such excess excavaton and over excavation shall
Le filled ar the expense of and by the Contractor.

The bortom and side slopes of excavation against which concrete is to be placed shall be finished accurately to the
dimension shown on the deawings or as prescribed by the Engineer and the surface so prepared shall be moistened
with water and tamped or rolled with suitable tools or equipment for the purpose of securing a fiem foundation. 1¢ ar
any point the narueal foundation material is disturbed during the excavation process or otherwise, it shall be
compacted in place to 90% of MDD [(AASHTO T-180 (D) or it shall be removed and replaced with suitable earth
sacerials and P0% of MDD (AASHTO T-180 (D) or concrete at the expense of the Contractor, There will be no
payment for excavation conducted beyond the lines and geades shown on the dreawing which the conreactor may make
for his own convenience.
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2.04 Removal of topsoil

Immediately after clearing operations and before excavation commences, topsoil shall be removed, where and to such
depth as directed (not less than 30 cm), from the surfaces of borrow area, the stockpile sites, the arcas to be back-Alled
and the areas of the Works where surface excavation is required. Removal of topsoil from disposal areas will not be
required. Topsoil shall be removed within 2m outside the limits of required excavation and the surface shall not be
disturbed beyond these limits. Strpping of the top soil has to be carried out as directed by engineer-in-charge to attain
firm foundation for the works to be carried our, Topsoil is defined as the surface or top layer of soil, including find
roots, the herbaceous vegetation and overlying grass and is characterised by the presence of organic matter.
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2.05 Embankment Earth-filling
Materials of the groups A-1, A-2-4, A-2-5 or A-3 as classified according to AASHTO-M145 or cosrse-grained soil of
Unified soil classification system (USCS) shall be used for embankment construction and subgrade preparation.
Material for filling shall be obtained from approved sources or selected from excavarions which complics with the
specification requirements and shall contain no organic, plastic or undesired perishable matter. It shall be well graded
to ensure a dense, stable and homogeneous fll when compacted. All embankements shall be constoucted o the lines
and levels shown on the drawings or as directed by the Engineer.
During placing and spreading, the materials should be thoroughly compacted by hand tampers or mechanical
compactors. The distribution of the materials shall be such that the tamped materials will be homogenous and free
form lenses, pockets, streaks or other disconrinuites. Compacrtion of the embankment materials shall be conducted io
‘nyers not exceed 15 cim compacted thickness to 90% of MDD (AASHTO T-180 (L% and the moisture content shall
equal to the optimum moisture content =2%. Maximum size of material shall not exceed 7.5cm.
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2.06 Trench Excavation

Trenches for all pipe lines and culverts shall be excavated o required lines and bottoms raken out to the exact
gradients using profiles and boning rods or other suitable devices. The trench shall be of sufficienr width to enable the
pipes to be properly laid and jointed. No exeavation shall be filled in or covered with concrere undl the Engineer has
ingpected it and the Contracror has been authodsed o proceed with the works. All surplus excavated materials from
such excavation not required for refilling shall be carted away 1o tips or otherwise disposed of, as direcred. All
excavations shall be kept dry and all bating and pumping timbering shoring and supporting of sides that may be
required, and any refilling, ramming and disposal of surplus materials necessary in carrying our the excavations and
back filling of trenches shall be included in the prices of excavations, Special care shall be taken o provide 4 solid bed
for the bareels of the pipes and where o concrete bed is not specified, the floor of the trench shall be properly shaped
to receive the socket. The length of the trench open ahead of pipe laying shall not exceed 200 m.
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Trenches shall have a width not less than that shown on the drawings and shall have vertical sides unless the Enpineer
has approved the use of sloping sides in leu of timbering. The bottom 50 mm of rrench shall be left undisturbed until
immediately before the pipe is to be laid when it shall be timmed accurately by hand to the coreect grade. If no
bedding is required joint holes shall be formed as necessacy so that the pipe, when laid is bedded on the entire length
ol its bareel on the frm and undisturbed bottom of the trench,
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2.07 Rock cutting in trenches for pipes

Where solid rock is met within trenches, it shall be cut up to a depth of 150 mm below the intended levels of the
Lottom of the pipes and replaced with 150 mm of concrete of the appropriate class or suitable bedding material as
specified or otherwise directed by the Engineer. In measuring such rock excavation, the contractor will be allowed 1
width of 300 mm maore than the external diameter of the pipes to a level of 150 mm helow the battom of the pipes.
The prices inserted in Bills of Quantitics shall be held to cover all expenses in connection with excavaring the rock,
back flling afrer laying of pipes and disposing of surplus materials as directed by the Engincer.
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2.08 Refilling of slips, over excavation, etc.

The Contzactor shall All with approved material and consolidace all voids formed by over excuvation, slips, rain,
flooding or any other cause whatsoever at his own expense and to the satisfaction of the Engincer.
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2.09 Back filling
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In all excavaricns where the excavated material is required to be returned to the excavation as hackfll, suitable material
shall be set aside during excavation and shall be kept free from contamination with top soil, vegetable matter or other
unsuitable material, failing which the Contractor shall at his own cxpense import suitable materiz] from elsewhere.,
Back filling shall not be placed in waterlogped excavations. Backfill material which is in the opinion of the Engincer
too wet, shall be used until it has dried our sufficiently. Excessively dry backfill marerial shall be watered during
backfill. The Contractor's rates shall allow for any additional costs these measures any may entail.

Mo back filling shall be carved out without the permission of the Engineer that will normally only be given when the
Work has been inspected, tested and approved. After such permission has been given back flling shall be cacried our
as soon as possible. The utmost care shall be raken to ensure thar no damage occurs to the Works and compacrion
methods employed shall be approved by the Engineer and shall ensure that excessive loads age not placed on pipes or
structures upon or sround which the backfill is being placed.

Unless specified otherwise all back filling shall be carried out in layers not exceeding 150 mm , such layers being
brought up evenly around and above the work and well consolidated before the next layer is placed. Where
compaction is carried out by hand, rammers of not less than 4 kg in weight shall be used and the ratio of men
employed in ramming and filling shall be two to one.
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2.10 Back filling of trenches

Back filling of trenches up to  level of 200 mm above the pipe shall be carried out with suitable fine matesial with A
muimum particle size of 20 mm and shall be placed in layers not exceeding half the diamerter of the pipe, kept at the

same level on each side of the pipe, and carefully rammed under and around it to a density of 90% Maodified
AASHTO.

Where embankments are required to ensure sufficient cover to the pipes, they shall be constructed 1o the dimensions
shown on the deawings or indicared by the Engineer. They shall be built up evenly over rheir full width in layers not
exceeding 200 mm and consolidated using tampers or mechanical compieting equipment. The cost of timming the
sides to shape and forming drainage dicches at the toe shall be included in the rates.
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a1 Borrow Pits
If because of an insufficiency of suirable marterial for use in back filling of trenches, road formartion or if because of

other circumstances the Engineer so agrees or orders, the Contractor shall supply such materials from borrow pits.
The Contractor shall obtain the approval of the Engineer to the location of borrow pits and shall adhere 1o
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instructions in regard Lo the area, width, depth and slope of the borrow pits and also to the depth of overburden if
any, which has to be removed. Prior to excavating materials from borrow pits, the Contractor shall strip all unsuitable
overburden and lay it aside. The use as fll of this and other unsuitable material will not be permmircred,

After the use of a borrow pit has been finally discontinued, the overburden and any other unsuitable material
previously laid aside shall be replaced in the pits, spread and levelled as sequired. The sides of the borrow pirs shall be
graded and the whole area shall be left in 1 ridy, regular and self-draining state, 2ll to satisfaction of the Engineer. In
case of payment for imported fill such fll will be measured solid, afrer compaction net s shown on Deawings, Supply
of material from borrow pits shall, except where otherwize specified, be deemed to cover supply, spreading and
compaction of the fAllin the works and any other costs the Contractor might have including negotiations with owners,
stripping and handling of overburden and the satisfactory selnstatement aflter completion.
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2.12 Disposal of Surplus Material

The Contractor shall not, during the construction of the warks, allow any accumulation of surplus easth, rock,
other material removed from the excavations and not required for refilling, As trenches are refilled or work is
completed the surplus material from excavations, bricks and other rubbish or waste matter shall at once be removed,
the surface properly restored and sites, roadways and foorways left clear,

In general and if approved of by the Engineer surplus soil, but not rubbish or rock, from excavations shall, without
extra cost over schedule rates, be spread evenly over areas adjacent to such excavations to form a liyer not exceeding
100 mm thick, provided always that such spreading does not interfere with other work under this Contracr, the work
of other Contractors, with the namral fow of storm water, or with the cultivation or other use of the land.

On no account shall the Conteactor start making dumps of surplus materials except at places approved of by the
Engineer.
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2.13 Compaction

Compaction shall be carred out using suitable equipment or hand rammers. Eacth shall he slightly modst at the tme of
compaction and compacted in layers not cxceeding 200 mm lose thickness and 15 ¢m compacted thickness. where
machinery is used and 100 mm thick where hand-held equipment is used. Granular fill shall be compacted to ensure
thar it has reached minimum volume. Filling around structures shall be carried out carefully to avoid damage.
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2.14 Random backfill at %%,

Random backfill ar density of 90% Modified AASHTO shall be deposited in horizontal layers not moge than 150 mm
thick after being compacted, and shall be brought to the moisture content required for the purpose of compaction as
instructed by the Engineer and the moisture content shall be uniform throughout each layer. The density of
compacted random backfill shall not be less than 90 per cent of the maximum dey density obtained by compaction ar,
where the backfill is 4 cohesion less, granular material to a Geld dry density not less than 1950 kg/m3. Random backfll
shall be placed carefully in the vicinity of any structure so as not to damage the stoucture,
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2.15 Field Embankment/Backfill Test

The field embankment,/backfill test shall be made in such a manner as to obtain the optimal passage number of
compaction equipment in relation to the thickness of layer after spread to attain the highest dey density of the
embankment after compacrion, and to obtain the allowable mojstuee contenr range of the marcrals.
No separate payment shall be made for the field embankment /backfill test. All costs of furnishing materials, labours,
construction equipment and executing the field embankment tese/backfill shall be included in the unit rates for
applicable embankment/backfll items in the Bill of Quantities.
The Contractor shall carey out the control tests on fill materials as required in the Specification as and when required
by the Engineer. Tests required are:
*  Specfic Gravity Test, one test per each soil type is required.
*  Moisture Content Test shall be conducted during each field density tesr,
*  Sod classification, (USCS for buildings and hydraviic structures and  AASHTO for roads and bridges) cne
classification for each soil type is required.
& Grain Size Analysis, one test per cach soil type but not less than one per each 1000 CUM of the fll material.
*  Liguid limit, one test per each soil type but not less than one per each 1000 CUM of the fll material,
*  Plastic Limit, one test per each soil type but not less than one per each 1000 CUM of the fll marerial.
*  Compaction Test, one test per each 463 square meters of the compacted area, but not less than two tests per
each compacred layer. For roads one test per 100-meter length of the road in zig-zag fashion.
*  MDD-test, one test per each material type is required but not less than one test per each 10000 CUM of the
fill material,

¢ CBR Test, one test per each soil type is required.

The Contractor shall provide the necessary equipment, labour and transport equipment for careying out the sampling
and testing in the Laboratory. The soil samples shall be stored and tested at the Laboratory under the supervision of
the Engineer.
Gt S LR )y iy
Clis Coma diais a8 5 3 Gy g S LS 8 2 BV (] Casy gl A8 2 aladl o 4S8 4y 8y S 08 il
wrabies T ] Capd 5 3SR sl e by g gk 3 e sy pddaa iyl Sty iy G e Y i Ay i | a8
bgia sy § o 0 Cunly O G SA S el AL S gt 0 018 S « dlga (ol 438 AuS Cad bk 433l
A8 g e dagy ol O [ g eSa e paliiad B Yl g

Page 16

File: Construction Specifeation for Check Dam with Dari Teanslation



AFGHANISTAN: Check Dam Construction Work
PART A - Censtruction Managemene

Appendix B — Technical Specifications

May 2020

gl g il By S8 S ¢ ubay dugd 5le 438 AL 5 pki ddabe L A0y Qa3 sl Bl S G ddy e alas
Aptoa 00l ualia a0 808 0080 51 il Adz3h aaly 0l S8 5l Ay 5 Sy Sl

L T 3o sl Sl 203 plal) pladl L Sy 53 g oY ibeaiidia (B 1 oak Jy dhga 159 0 RS Sl il gala A
il

Al e d5a SE P 55 b gy Ol Sy 0 pald ila el iud

A pladl | Al 2815 A Jsb 8wy Sy gh ) o) siaa il

£ A 151 oy dliph 5 (8 3 U 2ala 6\ p AASHTO 5 Selysteh 518 ol 5 laile sl {USCE ¢ Sl gad dil
Sl Td d e SIA

4 4l S CUM 1000 & 2 Sy 35S Ll S8 B g0 8 o0 Cacd 8y ¢ 4l o il Julad g 4300

- e S CUM 1000 A 35y 5 el Ll S £ gl b 3 Cind Sy ple 3

By e 31000 CUM b 0 Sq Jl Sl e S g gl b sl Ghla T S5 el Syl gt

Sl sl sl e Sl R g0 005 0d 08 A b 3 Lad ¢ padd sl 4ikis B e 465 b ) el Sy al] 0
B U Ay sdla Ik e 100 Jsb s i

sl S pla ] o8y I g D Sl CUM 10000 0 58 Wb Cal a3 0dba B85 b 161y e | K3« MDD bl i

el a3 Al Sy S E b s) ¢ CBR Ghila

U S slh i LS e 1A SN 3 liba T o sl A s el sl |y Y R g e g S ¢ a0V Gl etls
g plulal g0 A Sl N 9 udad) e T el

216 Measurement of and Payment for Earthworks

The tendered prices for earthworks shall include for all associated work such as settng out in plan and in level, side
sloping, timbering, shoring steurting, storm water protection, dewarering, draining, trimming to line and level or grade,
removing tree roots and obstructions as specified disposal of soil and surplus material, testing to confirm compliance
with the specification and all other contingent works not billed specifically,
All excavations shall be measured net to the lines and levels specified on the deawings or otherwise by the Engineer.
Where not specified by the Engineer to the contrary sides of excavations shall be taken as vertical, The depth of
excavation shall be taken as the depth from the actual cleared ground level to the formation level specified by the
Engineer or, in the case of trench excavation for sewer, warer, drainage or other pipes or culverts o the invert level
specified by the Engineer. The Contractor shall be deemed to have allowed in his rates for any addidonal excavation:

" Necessary to accommodate the thickness of pipes or culverts and the specified bedding,

*  Mecessary to accommadate the joints of pipes or culverts

- Dhe to inadvertent over break.

*  Dueto over break in rock specified elsewhere for rench excavations for pipelines,
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PART 3
3. CONCRETE WORKS

im Conerete General

Concrere shall consist of cement, graded (ine aggregate, graded crushed coarse agprepate, water, silica fume and
admixture if any thoroughly mixed, placed, compacted and cured as specified.

All concrete work shall be carried out in accordance with ACI and ASTM standacds.

Before starting concreting the Contracror shall obrain formal written permission for concreting from the Engineer or
his representative on site. The Engineer or his representative shall allow concreting after ascertaining the required
Enes and levels, suitabilicy of formwork, availability of required plant and labour, proper fabrication and spacing of the
steel bars and qualicy and quantity of cement and aggregates.
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Ja0z Cement

All cement shall be from reputable manufacturers and conform to international standards (ASTM C 150, EN or BS
12). Cement shall be stored where it cannot be damaged by rain or moisture and shall be free of lumps when used.
Sulphate-resisting cement shall be used for foundations snd ordinary Portland cement for other works ar as directed
by Engineer or his representative,

Below are some puide lines for selecting the different types of cement to be used in different types of strucrures under
different enviconmental conditions (exposure class),

2. For normal mass concrete(e.g. dam body, thick dam facing concrete, bridge piers, amass foundation
concrere and other concrete where the heat of hydration muse be coped and are not subject to sulphate
attacklASTM C 150 Portland cement type-11 ,type-1V or cement type-1 plus st least 25% fly ash or 5%
silica fume will be used,

Fly ash and other type of pozzolan must comply with the requirements of ASTM C 618

b For stff accommodation buildings normal Portland cement (ASTM C150 Portland type-1 cement) will
be used, excepr the foundation concrete if are in conract to soil with high sulphate content or 5% silica
furme.

e In concrete which will be in contact to soil with high sulphate content or concrete subject to water
having high sulphate content, sulphare resisting cement (type-V cement) which complics with ASTM C
150-cvpe-V will be used.

d. For normal hydraulic structures, which are aot in contact with either soil of high sulphate content oe
water of high sulphate content, Portland cement type-I which complies with the specification of ASTM
C 150 will be used with 5% silica fume.

Once the type of cements is selected based on the required tvpe of structure and environmental condition then the
quality tests (chemics] composition and physical sequirements) will be conducted in a NWARA approved laboratory.
In addition to this, mill certificate of the cement production factory will be submitted by contmactor to NWARA
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3.03 Tezts on Cement

Before any cement is ordered or brought on to the site, the Contractor shall submit to the Engineer 1 derailed list of
the sources, countsy or countries of origin and manufacturer’s brand names of the types of cement which he proposes
o use,

The Contractor shall submit to the Engineer, without charge, test certificares relating to each consignment of cement.
Each certificate shall show that a sample of the consignment has been tested by the manufacturer or by an approved
laboratory and thar it complies in all respects with the requirements of the Technical Specifications.

The cement will be tested in accordance with and shall meer the requisements of the relevant ASTM C 150 Cade.

The Engineer shall take samples from each delivery of cement and the contractor will test it in presence of the
Engineer in NWARA approved laboratory without any extra charpe.

The Engineer may call for new tests, at the Contractor’s expense, in particular if the cement has been stared for a long
time, to check the cement is sdll conforming to the requirements,
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3.04 Cement Measured by Weight

All cement, sand and aggregares used in the works shall be measured by weight according to the approved mix design.
Cement from partly filled or unsealed bags shall not be used. In the case of cement, direct weighing of the cement
shall be carried out for batching because of rhe varying densiry of cement. However, in the case of sand and

aggregates, standard density is considered and the weight is converted into volume and batching will be done
accordingly.
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3.05 Rejection of Cement

Notwithstanding the receipt of the test certificate as required by Clause 3.03, tests on Cerment, and the approval of the
Engineer, the Engineer may reject any cement as a result of further rests on compressive strength, setting time and
chemical composition. The Engineer may also reject cement which has detedorated owing to inadequate protection or
other causes or in any other case where the cement is not to his satisfaction, Re-tests, if required, are at the
Contractor’s expense. The Contractor shall remove all rejected cement from the site without delay and at his cxpense.
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3.06 Concrete Aggregates
At least 60 days ago and before commencement of the concrete work, quality tests on the concrere ingredients must
be conducted as described below:
4. Course aggregate: Coarse aggregate must be crushed stones or crushed rocks and must complies with the
standurd specification of ASTM £33,
B.  Fine agpregate: Fine apprepate must be washed aad free of clay, silt and organic material. and must complies
with the standard specification of ASTM C33.
C. Testing of fine and coarse aggregate: All the quality tests mentioned in section 12 of ASTM C33 must be
conducted, before wsing of agpregate in the concrete mix, Oaly aggregate that meets the requirements of
ASTM € 33 is permitted to be used in concrete work,
MNominal Maximum size of aggregate shall be 20mm for normal reinforced concrete of hydraulic structures, 73mm for
Mass conerete, 30mm for roller compacted concrete, Maximum size of agprepate for buildings shall be the smallest of
one third of the slab thickness, one fifth of the small dimension of the form and three fourths(3/4) of the spacing
berween the reinforcing bass,
All conerete agpregates (sand & gravel) shall be furnished by the Conteactor from any source approved by the
Engineer. They shall be free from organic material, lumps of soft mateial, clay, chalk, lime, peat, loam, soft clayey
shale or decomposed stone, vegetable and other impurities that may be harmiul to concrere.
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307 Water for Concrete
Clean fresh water is to be used for the mixing of all concrete and mortar, Water that is safe to drink shall be
corsidered suitable for making concrete, The water to be used in concrete shall be potable, clean fresh warer from an
approved supply and comply in all respects with the requirements of the appendix to ASTM C 1602 and shall not

contain dissolved salts or other impurities exceeding 300 ppm and shall nor have a PH walue lower than 6.3 or more
than &
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3.08 Steel Reinforcing Bars and structural steel
A Steel Reinforcing Bars for concrere

The reinforcement shall be obtained from an approved source and all necessary certificates of quality should be
provided upon the request of the Engineer,

The reinforcement must be grade 60 and must comply with the requirements of ASTM A 615. Grade 40 steel is not
allowed to be wsed, Chemical composition will be accepted based on the valid mill certificate of the production factory
and strength, elongation and bend tests will be conducted for each delivery of cach size of the reinforcement,

The Contractor shall supply samples or reinforcement from the stocks on site when required by the Engineer and
shall forward the samples for testing as directed.

The Contractor shall prepare test specimens of steel reinforcement to be used in the works. Test specimens shall be
taken in the presence of the Engineer and shall be of 2 size sufficient to carry out the specified test. The test
specimens shall be tested in an approved laboratory and the certified copies of the results of the tests shall be
submitted to the Engincer. The specimen shall be tested for bending and rensile propertics, The methods and
requirements for testing shall be carried oot in accordance with the applicable specifications of relevant ASTM,

The Contractor shall be responsible for the accuracy of the cutting, bending and placing of the reinforcement.
Reinforcement will be inspected for compliance with the requirements s to grade, size, shape, length, splicing
loeations, position and amount after it has been placed.

Reinforeing bars or fabric shall be accurarely placed and secured in position so that there will be a clear distance of at
least 25 mm between the bars or fabric and any adjacent embedded metal work and so that the bars and fabric will not
be displaced during the placing of concrete, and the Contractor shall ensure that there is no distusbance of the
reinforcing bars or fabric in concrete that has aleeady been placed.

Chairs, hangers, spacers and other acceprable metal, plastic or concrete supports may be furnished and used by the
Contractor for supporting reinforcing bars or fabric,

All reinforcernent bars shall, immediarely prior to placing, be free from loose mill scale, loose rust, oil, prease, dirt or
wther foreign matter, Reinforcement is to be placed and secured in the exact position as indicated on the drawings and
kept in the correct position in the forms without displacement during the process of vibrating, amping and ramming
the concrete in place. All free ends of the plain round bars shall have hook as shown on the drawings or as directed by
the Engincer. Bars shall be bound together with best mild steel wire which shall be twisted right with proper plicts.
The free ends of the binding wire shall be bent inward.

Conerete clear cover for reinforcement shall be 10cm for all hydraulic struetares and 15 em for stilling basin. For
buildings the concrete cover shall be per ACI 318-014 requirements.

The Contractor must inform the Engineer of the completion of any reinforcerment in time, in order to facilitate its
inspection and check of conforminy with the Working Drawings well before the concrete is placed. Relevant
formalities shall be agreed upon between the Contractor and the Engineer ar the appropriate time,

When the reinforcement has been placed and is ready for concreting, it will be inspected by the Engineer, and no
concrete shall be placed until the reinforcement has been approved by him. The Conteactor shall inform the Engincer
at least 48 hours in advanee of his intention to have the reinforcement ready for inspection.

(B) STRUCTURAL STEELS (Stecl pirders, plates, and other shapes)
Structural steel must comply with the specification of ASTM A6 and the specific ASTM designations menticned there
for exch specific product and type of the steel and normally grade 36 ksi shall be used,

Construction shall be conducted per the requirements of AISC and the welding shall be conducted as per the
reguirement of AWS,
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3,09 Drawings and Bar Lists

Steel reinforcing bass or fabric shall be placed in conerere where shown on the Drepwings or divected,

A bar bending schedule may be provided for the Contractor's convenience, but does not constitute a Conteact
Document. The Contractor shall prepare for additional structures, in an approved manner, reinforcement detail
drawings showing reinforcement bar lists, bar placement derails and bar bending details for each structure, if not
provided by the Engineer.

Al reinforcing bars shown on the reinforcement detail drawings shall be identified on the bar lists in accordance with
the standard reinforcing bar shapes as shown on the Dirawings.

All bar lists shall be identified with the relevant reinforcement detail drawing and all bars scheduled on the bar lses
shall be defined and dimensioned in a manner approved by the Engineer.
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310 Storage of Steel Reinforcement

dteel reinforcement shall be stored above the ground on platforms, skids or other approved supports, and shall be
protected [rom mechanical injury and surface dererioration caused by exposure to conditions producing sust.
Different types and dimensions of reinforcement shall be kept separately.
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in Cover to Reinforcement

Concrete clear cover for reinforcement shall be 10cm foe all hydraulic structures and 15 cm for stilling basin. For
buildings the concrete cover shall be per ACI 318-D14 requirements.

. Cover shall be maintained b].' the use or minimum pj:a.n;:l‘_i.l:;{l number of purposcs made concrete blocks or HPFH“.-cd
spacers. Concrete spacer blocks shall be made from cement, sand and small ageregate to march the mix proportions of
the surrounding concrete as far as is practicable to cosure comparable strength, durability and appeasance, The cost of
spacer blocks and chairs shall be included in the Contract Rares.
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LB b Concrete Classes
The classes of conerete to be used in the Works shall be as shown on the Drawings, Bills of Quantites or as directed
by the Enpineer. The concrere is classified on the basis of irs compressive strenpth at twenty-cight (28) days as well 2z
the maximum size of the aggregate as shown below -

Sy SIS gl s
W e g sl Cylas _,H:.}.:Lb.ja.u,.lL”aﬁnlmu.s,,hmd”uum_gJ,LHU!,,JEA.-LL..J:«:UQHS.MGQMS
Sl el gt e oy S0 00 gp 0 i 280 a0 Gl an gy, 28 S RIS (g Lt i gl alaad Ay Gy SIS gty IS

12955
Concrete Max Concrete Characreristic Maximm Maximum Approx.
Slump(mm) Class cylindrical Appregare water) cement  cement
strength ar 28 size(mmy) ratio (%) content
days (kg/cm?)
100 M23 250 19.1 43 420
75 M235 250 20 45 400 5
75 2D 200 20 45 400
75 M15 150) 20 30 310
100 M1 100 20/80 55 220
L0 ] a0 20 G0 170
Type Description AR N e T R i B
M28 For all structural reinforced concrete in hydraulic structures.
Reinforced conceete for concrete lining in canals and unexposed structures if advised by the
| 25 desipner.
I'IIEI:I For all plain mass concrete ]
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M15 For all lean concrere
| M10 Plain concrete for mass concrete/ordinary plain concrete
| M5 Plain concrete for foundation and filling purpose (blinding).

Note: If there is conflict among the BOQS, Design drawings and specification, they safest value of strength shall be
considered by the contractor without any additional payment.
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3.13 Mix Design of Concrete

Mix design must be conducted per ACI 211.1 and ACI 214R-02 at least 60 days ahead of the concrete commencement
and must be submitted to the Engineer review along with all the quality rests,

All conerete shall be sir-entrained concrere, except the concrere which is ot exposed to air.

Undler field conditions, the Contractor shall make trial mixes for each class of concrete using the same type of
Construetional Plant and the same materials as are proposed for the Permanent Works. The Contractor shall give 24
hours' notice of such trials to enable the Engineer’s Representative to attend.

The Contractor shall not commence concreting in the Permanent Works until a trial mix design for the class of
concrete reguired has been approved by the Engincer.

Mix Design shall be the conteacror’s sole and ultimare responsibility.

If the samples steenpth derived from these tests do not reach the desired value, the mix shall be redesigned at no exee
cost to the Employer.

Adjustments to the concrete mix proportions will only be made iF, in the opinion of the Engineer, such adjustments
80 DECEssary.

The Contractor shall not alter the mix proportions or the source of supply of any of the ingredients withour having
previously abtzined the approval of the Engineer.
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314 Consistency

The coneeete shall be of such consistency that ir can be readily teansported, placed and compacted in the Waorks
without segregation of the matedals. The resulting concrete shall be uniform and free from honev-combing. The
consistency of the reinforced concrete as determined by the elump rest shall be within the range of 5 cm to 10 cm and
tor plain mass concrete the slump shall be 5 to 7.5 cm. Samples for slump determination will be taken from the
concrete during placing in the formwork,
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3.15 Estimation of Air content and admixture

The approximare amounr of air to be expected in normal concrete and air entraning concrete according to the
approved mix desipn. The Value of air —content shall be 435 ro 6%,

®  Alr-entraining admixture shall confiem to ASTM C260.

*  High Water reducing and other admixture if any shall confiem to ASTM C494 or equivalent to Sika and
lsomat.

o Admuxtuces can be sccepted based on the manufacturer certificate.

Concrete mix design advice and recommended measures with Sika/Tsoma :

_ Admixture b A slie 0 ge 5oy S8 gy 3,50
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Compenents | Specification Example formuls Dosage
Agprepires complies with ASTM C33, fine | All agpregate sizes are As per mix
agpregate shall be washed and possible as per clause 3.12 design
codrse agpregare shall be crushed | and 3.13
appregare,
Cement Any cement Which complies Target cement paste volume | As per mix
with ASTM C-130 as low as possible for the design but not
respective placing method less than clause
312
Water Clean mixing water, free of fines | content w/c-ratio according < (.45
complies with ASTM C 1602 to srandards with regard o
exposure class
Concrete complies with ASTM C260 and | Sika or any other brand As per the
admixtures ASTM C 494 which complies with the rmanufactures
SPECE, catalopue
Silica Fume Complies with ASTM Sika Fume or Silica Fume Mot less than
3%
J.le Costs of Testing and Sampling of Concrete and Concrete Materials

The costs of all sampling, transport of samples and testing in connecton with the concrete shall be in accordance with
the Conditions of Contract and these Technical Specifications and such costs are to be borne by the Contractor.,

These costs shall be deemed to be included in and covered by the Bill of Quantities and there will be no excea pavment
for testing.
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317 Compliance with Strength Requirements

The compressive strengrh of the concrere shall be based on the compression testing of concrete eylinders made and
tested in accordance with Specification. Of the six eylinders made from each sample of fresh concrete and cured in the
laboratory, three will be crushed at 7 days and the other three ar 28 days. The average of the three 28-day strengths will
be taken as the test result, Compliance with the specified strength requirements shall always be judged on the 28-day
test cesults according to ACI 318,

If the result of the theee consecutive tests (each test is the average of two cylinders) tested ar 28 days is less than the
design steength, and or the steength result of each single cylinder is less than by more than 3.4 MPA than the required
strength, the conerete shall be rejected,

In case, seven (7} days strength shows less than seventy (70) percent of the twenty-cight (28) days mean strength (in
case of type-1 cement), Engincer may stop further work on that particular portion of concrete, unless twenty-eight
(28} days strength gives satisfactory resules,
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318 Conerete Sampling and Testing

During manufacture and placing of concrete, at least one set (six cylinders) of strength test specimens shall be casted
in accordance with ASTM C 31/C 31M far each 100 yd3 (76 m3), or fraction thereof, of each class of concrete for
each structure placed in any one day. Higher rates of sampling and resting may be used ar the start of the Warks 1o
establish the quality quickly or during periods of production when quality is in douht.

All samples shall be random samples, taken in the presence of the Engineer, moulded and cured and tested in
accordance with the requirements of ASTM and ACL

The Contractor shall provide the necessary equipment, labour and transport for carrying out the sampling and testing
in the proposed and approved Laboratory by Engineer.

The conerete test samples shall be stored and tested ar the Labormtory under the supervision of the Engineer.

Unless otherwise instructed, each set of samples tests shall consist of 6 cylinders, three eylinders shall be crushed 7
days after mixing, and three cylinders shall be crushed 28 days after mixing. The day of casting is to be clearly marked
on the eylinders,

Records of concrete sampling and testing shall be kept by the Contractor and forwarded to the Engineer within 24
hours of sampling and testing. Samples for testing shall be taken at the point of discharge into the Waorks,

The concrete shall be compacted by hand and well covered with wet gunny bags, all in the shade. After 24 hours in the
mould the cylinders shall be taken out and put in water, They shall be kept there until sent to the laboratory, well
covered with wet gunny bags. In the laboratory the cylinders shall be kept in water until being crushed, unless
otherwise specified. The curing water at the site shall be well shaded. No additional payment will be made for careving
out sampling and testing.
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The Engincer may direct the non-destructive rest to the contractor for the completed portion of the conerere work as
necessary. Mo scparate payment will be paid for such tests,

One air content test, one slump test and one temperature measurement test shall be conducted during taking of
sample for each strength test. Moreover, the slump test shall be conducred for each mixer.
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31 Core Test

The contractor at his expenses provides evidence consists of tests made on cores taken from the work to prove that
the strength and quality of concrete placed in the work are acceprable,
Core Testing is resorted to under following conditions:

1. When the 28 samples results do not meet the specified acceprance critetia,

2. When the samples tests had not been taken or the resules are disputed,
The points from which cores are to be taken shall be decided by the Engincer. The cores shall be obrined and tested
accordance with the specifications of AASHTO T-24 or another approved standard. A minimum of three cores shall
be tested. The core steength should be converted to equivalent cube strength, IF the strength of equivalent cube
obtained is at least 85% of characteristic of concrete grade and no strength of an individual core is obrained less than
5%, then strength of the concrete shall be considered acceprable.
[£ the strength of equivalent samples for mass concrere, plum concrete and PCC obtained is at least 70% of
characteristic of concrete grade and no steength of an individual core is obtained less than 65%, then 0.7 dmes the
characteristic value at the discretion of Designer shall be accepted as being structurally adequare, Flowever, a rebate of
20% shall be taken over the quoted item rate.
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3.20 Mixing Concrete by Machine

Unless otherwise authorized by the Engineer, conerete shall be machine mixed at site.

Where the conerete is to be mixed in machines, these shall be of the batch mixing or other approved type. The
machines shall ensurze that all the concreting materials including the water are thoroughly mixed rogether before any
portion of the mixture is discharged. The machines must be capable of discharging their contents while running.

All elagses of conerere shall be mixed for & period not less than 1% minutes after all materials, including water, are in
the mixer. All mixing water shall be introduced before one-fourth of the mixing time has elapsed. The mixers shall not
bie loaded beyond their rated capacity, nor be operated at a speed in excess of that recommend by the manufacrurer,
generally between 13 to 20 revolutions per minute. The mixer shall produce a concrete of uniform consistency and

appearance. All mixing equipment shall be eleaned before commencing mixing and shall be kept free from ser
concrete.
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321 Mixing Concrete by Hand
Maxing by hand is not allowed ar all excepr of very small quantity of concrere which shall be mixed as deseribed below
Where concrere iz mixed by hand, this shall be done as near as practicable to the site where it s to be deposited. Clean
mixing bankers of platforms of sufficient areas for the proper execution of the work shall be provided. These
plarforms if constructed of timber shall consist of planks closely jointed so a5 to avoid the loss of any grout or liquid
from the wet concrere, The whole of the agpregate and cement shall be turned over an the banker in a dry state at
least three (3) imes. The water shall then be added gradually through a rose head, after which the materials shall aguin
be entirely turned over in a wet state at least three (3) times before leaving the banker.
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322 Foundation Preparation for Concrete

Before placing conerete on foundations, the Contractor shall remove from all such surface oil, objecticnable coatings,
lose or unsound frapgment of earth mud, debris and standing water, to the sztisfaction of the Enginecr and he shall
keep such surfaces clean and free from standing water during concreting operatons. Where new concrete is to be
deposited on or against rock, the susface of the rock shall be roothed to form an adequate bond
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3.23 Concreting of Massive Structures

I concrete masses inrended to form a watertight currain in the ground, the concrete shall be placed in one operation
from the bottom of the trench up to ground level or up to general foundation level over the whole length between
rwo pre-arranged construction joints.

In other structures the concrete is to be shutrered off in rectangular sections the width of the block sufficient for the
day's work and cach section must be completely Blled in one continuous operation,

The first lift of conerere in mass concrete scructures shall nor exceed 0.75m in height. Subsequent lifes shall not exceed
L.50m in height.

All lift joints in mass concrete strueheres shall be provided with shear keys unless otherwise ordered by the Enginecr.
shear keys of minimum depth 0.15m shall be formed in the Jower Lift.
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324 Prevention of Cracking in Mass Concrete

The requirements of mass concrete the Contractor shall contrel the temperature of the mix and the setting concrete to
the satisfaction of the Engineer to ensure a sound uncracked strucrure.

This shall be achieved by controlling the temperature (a) of the concrete ingredients and the concrete mix and (b) of
the conerete during placing and curing. The temperature of the concrete during curing shall not exceed 5000, To
achieve this, it is anticipated that water cooling or ice making plant may be required to reduce placing remperatures of
the concrete.

Concrete shall be carried out in alternative blocks. Lifts shall not exceed 1.50m and shall be poured in three layers each
starting at the upstream face.

The tme interval between lifts shall nor be less than fen days or, in general, more than seven days. If the period
berween lifts exceeds ren days the height of the subseguent Lift shall not exceed 0.75m.

Atany one time the difference in level berveen adjacent blocks shall nor excesd 4.50m.
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325 Placing of Concrete

The Engincer's approval in writing shall always be obrained before any concrete is placed in the Works. Concreting
shall be done in the presence of the Engineer or his representative. The asrangements for placing concrete are to he
such that in all cases the material may be conveniently handled and placed in the required position without re-handling
o segregation. Except where otherwise directed, concrete shall not be placed unless the Engineer or his representative
is present and has previously examined and approved the positioning, fixing and condition of reinforcement and any
other irems to be embedded and the cleanliness, alignment and suitahility of the containing surfaces or formwork,

In placing concrete through reinforcement, care shall be taken that no segregarion of the coarse aggregate occurs, On
the bottom of beams or slabs, where the congestion of steel near the forms makes placing difficult, a layer of mortar
ola composition compatible with the required concrete strength as directed shall be first deposited to cover the
surface to a depth of approximately 3 em.

Conerete shall not be placed in or in contact with standing or running water unless so specified or approved, Concrere
shall not be placed against placed concrete which has been in position for more than 30 minutes unless a construction
juint if formed as hereafter specified. When stoppage of concrenng operations ocours for any reason, construction
joints shall be placed. Before concreting operations are resumed, the surface of the concrete shall be cut of chipped 1o
cemove all laitance and to expose the agpregare. The surface of the concrete shall be thoroughly satueated and coated
with 4 proportion of weight of 1:2 cement mortars one (1) cm thick before the placing of the concrete is resumed,
Conerete as reinforced conerete work shall be deposited in small quantities in a plastc state with a water cement ratio
such to give the specified strength. The depositing of concrete in individual members shall be continued without
ftoppage up to an approved pre-arranged construction joint or until the member is completed and shall be finished off
i such a manner that the juncrion of members shall be monolithic unless otherwise specified.
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3.26 Concreting in High or Low Ambicnt Temperature

Where the ambient temperature exceeds thirty-two degrees Celsius (32°C), the Conteactor shall take special measures
in the mixing, placing and curing of concrete. The temperature of the concrete when deposited shall not exceed thivey
degrees Celsius (30°C). The Contmctor shall carry out all necessary special measures to ensure thar the maximum
concrete temperature after placing shall not exceed thirty degrees Celsius (30°C) at the time of placing. During placing
suitable means shall be provided to prevent premarure stiffening of the concrere placed in contact with hot surfaces,
The Conteactor shall not mix and place concrete when the ambient temperature falls below three degrees Celsius
(3°C).

Cold weather concreting shall be conducted per the requirements of ACI 306 and hot weather concreting shall be
conducted per the requirements of ACT 305,

Cold weather plan and Hot weather plan shall be submitted by the contractor to the engineer ar least 2 months ahead
ol the cold weather and hot weather concrering.
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3.27 Conereting in Adverse Weather

Mo conceeting will be allowed to take place in the open during storms or hewvy rains/ snowfall, Where strong winds
are likely to be expericnced additional precautions to ensure protection from driving rain and dust shall also be taken.
The Engincer may withhold approval of commencement of concreting until he is satisfied that full and adequare
arrangements have been made,
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3.23 Vibration of Concrete

Except where otherwise permitted by the Engineer, concrere shall be fully compacted throughout the full extent of
the layer and shall be brought up in level layers of such depth thar cach layer is readily and properly incorporated with
the layer below with the use of internal vibrators or by spading, slicing or ramming, It shall be thoroughly worked
against formwork and acound any reinforcement or embedded irems without displacement. The internal concrete
vibrator will be arranged by Contractor himself.

The duration of vibrarion shall be limited to thart required ro produce satisfactory consolidation, without causing
segrepation. Vibaation shall, on no account, be continued after water or excess grout (if any} appears on the surface.
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3.29 Curing and Protection

The Contractor shall take adeguare measures to ensure thar the concrete shall be kept damp continuously for a
minimum of three (3) days after casting or for such other time as the Engineer may direct. After removal of this
covering (layer of sacking, canvas, Hessian, straw mats or similar absorbent macerial or a layer of sand), the concree
shall then be sprayed with water for minimum pericd of a fusther fourteen (14) days.

All conerete liable to be affected by running water or wave action shall be adequarely protected from damage during
the setting period and all temporary protection works shall be to the satisfaction of the Engineer.
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3.30 Faulty Work
Any portion of the work which is honeycombed or otherwise infedor shall, oo the written instruction of the Enginecr,
immediately be cur out and reconstructed in an approved manner without extra charge. Plastering of defective Works
shall not be permitted.
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331 Joints in Concrete
Joints in concrete shall be as per the requirement of ACT 224.3R FequitEments,
Joints in concrete shall be provided in manner and position as shown on conrract drawings, [n the case of water
reraining structures, joints shall be made water-tight by the provision of a continuous water stop, with suitable warer-
resistant filler marena] and sealant as approved by the Engineer,
Joines required by the Conreactor bur not intended by the Exhibited Design are in principle subject to the Engineer's
approvael. The location and design of such joints are to be depicted in the Dreawings that are then to be submitred to
the Engineer in sufficient time. In determining the location of joints, the Contractor must consider the static
requirements of the respective strucrural member, as well as the special local and climatic conditions.
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i3z Construction Joints

Definition: Concrere surfaces, upon or against which concrete is to he placed and to which new concrete is ro adhere,
thar have become so ripid that the new concrete cannor be incorporated integrally with that previcusly placed, are
defined as construction joints.

Location of Constructon loinrs: The Contractor shall submit for approval, deawings showing his proposed location of
construction joints not less than 30 days before placing cancrete.

Foeming Construction Joints: Construction joints shall be approximately horizontal or vertical unless otherwise shown
on the Drawings or directed and shall be given the prescribed shape by the use of forms, where required, or by other
means that will ensure suitable jointing with subsequent work; provided that unless otherwize shown on the Drrawings,
key-ways will not be required at construction joints. All intersections of construction joints with concrete surfaces
which will be exposed te view shall be made straight and level or plumb.
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3.33 Joint Sealer
The joint sealing material must be resistant to oil, the most commen chemicals and sunlight. It shall be of permanent
elusricity, be suitable to carey the steuctural deformations and must possess an ourstanding adhesion o the concrete.
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The elastic extension must be at least 150 % and the resistance to heat shall be between 50 degrees Centigrade and
+120 degrees. Centigrade, which are to be confirmed by submission of verified test certificates.

Joint scaler shall be the make of a recognised manufacturer, such as THIPFLEX 600 of EXPANDITE or equivalent
approved. Joint sealer shall be supplied with primer coats, backing material and/or bond breakers to the joint fitter, as
required by the manufacrures recommendations.

The Contractor shall submit to the Engineer a statement from the manufacturer(s) of the joint Gller and sealing
materials, that these marerials are suitable under the prevailing local and structural conditions.
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3.34 Joints to Existing Structures
Where concrete is to be cast against existing conerete, the existing concrete shall be cut back at least 150mm to expose
clean reinforcement and a sound irregular clean concrete face. The face shall be panted with epoxy resin in
compliance with the manufacturer's instructions prior to placing the new concrere,
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3.35 Water stops

Size and Marerial: Water stops, nominally 225 mm wide, shall be placed in joints of conerete structures as shown on
the Drawings or 15 directed. The water stops shall be of extruded polyvinyl chloride complying with Water stops shall
comply with the CRD-C 572-74 CORPS OF ENGINEERS SPECIFICATION FOR PVC WATER STOPS, The
water stops shall be of sufficient stiffness so that they remain in their correct position during concreting, The type
shall suir the pardeular location in the structure in which the water stop ks to be placed and the patrern shall be such
that conerete can be placed all around it with complete consalidation and no voids or crevices.
Water stops used in each Jocation shall include at least on approved nailing steip so located that the cfficiency of the
waler stop is not impaired, shall have a minimum thickness of 4 mm and shall be as approved. The width of the warer
stop shall be within 1 tolerance of 10 mm of the nominal width exclusive during storage. The Contractor shall store
the water stops in such a way thar the material does not deteriorate during storage.
Joints: The number of joints in the warer stops shall be the minimum practicable and all joints and bends shall be
made as approved by the Engineer. The number of straight feld joines shall be kept to a minimum and all "Tee' and
'Cross' joints shall be factory produced. The Contractor shall protect the water stops against perforation or damage
during the progress of the work. All joints shall be made in such a manner as to ensure:

®  that the material is not damaged by heat, searing or by the application of cementing materals:

®  that the splices have a tensile strength not less than 80 per cent of that required of the specified

material;
®  that the splice is watertight and free of air bubkbles, and
®  Thar the ribs and central bulb, where applicable, match up exacrly and are continuous.
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336 Form Worlk

Formworks for concrete shall be constructed from materials of sufficient strength and supported o ensure thar there
is no deflection when concrete in placed. Formwaork for the concrete structures shall be made feom steel. The steel
formwaork shall be accurately alipned and with close ftting joints. The ourside of the steel formwork shall be painted in
a light colour to prevent extreme temperatures due to solar radiation.

Only with the approval of the Engineer can formwork be made from good quality seasoned timber, free from loose
knots, shakes and warped surfaces. This timber shall not be less than 30 mm in thickness and the board faces in
conact with concrete and the board edges shall be planed smonoth and joints shall be tongued and grooved.

The formwork shall conform to the shapes, lines and dimensions of structures shown on the drawings. Where the
conerete finished surface is exposed, the formwork shall be of good quality and free of paps. Foemwork shall not be
rernoved until the conceere has obtained sufficient strength, MNormally, formwork can be removed from walls after 2
days and from beneath slabs after 2 weeks.

The minimum periods between concreting and the removal of forms shall be as follows:

®  Sides of beams, walls, columns and piles 24 hours
*  Soffits of secondary slabs (props left in) 4 days
® Soffits of main slabs (props lefr in) 8 days
®  Soffits of beams (props left in} 8 days
*  Bemoval of props - secondary slabs 10 days
*  Removal of props - beamns and main slabs 21 days
= Acrch centres, wedges eased 8 days
= Arch centres, struck 21 days

The timnes in the above table are given as a guide and are based on average weather conditions and the use of Ordinary
Cement. They may be changed if other types of cement are used, subject to the Engineer's agreement. Formwork shall
be constructed so that it can be removed without undue shock ar vibration and so that side shutters of members can
be removed withour disturbing the soffit shutters; if the contractor wishes to leave some of the preps in place when
the soffit shutters are removed, these props shall not be disturbed during the striking. The detailed arrangements of
the props shall be submitted in advance to the Engineer. In the case of heavy loading, folding wedges shall be
provided. For pre-sreessed units the side shutters shall be eased as early a5 possible and the soffit shutters shall permit
movement of the units when the pre-stress is applied. All formwork must be removed without darmage to the
concrete,
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3.37 Concrete Surface Finish

The concrete surface shall be thoroughly worked during the operation of placing by means of 2 broad tined fork or
conceete spade of an approved type. The working shall be such as to force all coarse aggregate from the sucface by
screeding and trowelling with a wood float to produce a smooth finish free from water and air pockets or honey
comb. Sereeding shall be carried out, following compaction of the concrete, by the slicing and tamping sction of a
screed board running on the top edges of the formwork or sereeding puides 1o give a dense conerete skin tmue o line
and level. Wood foat trowelling shall be casried our after the concrete has stiffened and the film moisture has
disappeared,
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358 Pre-Cast Concrete

With the approval of the Engineer the Contracror may pre-cast members which were specified to be constructed in-
situ, Pre-cast concrete units shall be of cancrete strength as indicated on contract drawings or as indicared by the
Engineer. The concrete pre-cast units shall be cast in horizontal position, unless otherwise directed by the Engineer.
I genesal, same concrete quality messures should he applied as for other concrete component, Generally, members
which are structurally dependent on 4 ngid fixing with adjoining structures will not be permitted ro be construcred by
pre-casting.

Pre-cast units shall be jointed with cement mortar as specified or other jointing system as shown on the Dirwwings, cr
as direcred by the Engineer. The martar shall be packed in layers between the units with steel tools until the whole of
the joint is solidly filled and the exposed surfaces of the joint shall be raked cut to o depth of 6 mm and flush poitted
with similar mortar, but of pointing consistency.

The qualicy, tests, trial mixes and test cylindess of the concrete shall be made, all in accordance with concrete work of
these Technical Specifications,
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3.39 Cement Mortar

Cement morar shall be machine mixed and unless otherwize specified, consist of three (3) parts of sand to one (1)
part of Ordinary Poetland cement mixed and thoroughly incorporated together, Just encugh warer will be added 1o
give workability appropriate to its use, The above proportions are by volume. Maorrar shall be used whilst freshly
mixed and 0o softening or re-tempering will be allowed.

At least three cubs of the mortar shall be tested per the requirements of ASTM C 780/ASTM C 109 and the average
strength shall not be lezs than 13 MPA,
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340 Concrete Pipe Culverts
Leneral: The Contracror shall construct concrere pipe culverts under access roads a5 shown on the Dieawings or as

directed. Conerete pipes for culverts shall be between 450 mm and 600 mm in diameter or as directed by the
Engineer, shall conform ro the requirements of standards approved by the Engineer and shall be standard geade
reinforced pipes with spigot and socker joints, All joints in concrere pipes shall be sealed with cement mortar as
direcred.

Insrallation: Pipes shall be lsid in trenches in solid pround or in drainage depressions in locations approved by the
Engineer. Compressible and other unsatisfactory material on the bottom of the trenches shall be removed as directed
before laying the pipes.

Unless otherwise shown on the Deawings or direcred by the Engineer, 4ll pipes for concrete pipe culverts shall be laid
on a 150 mm thick layer of selected fine granular bedding material and properly jointed. The bedding material shall nor
contain stones or rock fragments having a maximum dimension greater than 10 mm and shall be obtained from
sources approved by the Engineer. Bedding marerials shall be compacted by approved equipment to provide a firm
and uniform bed for approximately one third of the circumference of the pipe as directed.

For concrete pipe culverts over which a roadway il is to be placed, the Contractor shall ensure thar the length of the
culvert is sufficient to support the specified width of roadway at the batter slopes shown on the Drrawings or directed.
After the pipes have been bedded, laid and joinred and approved by the Engineer, backfill material shall be placed
about the pipes and compacted by approved equipment for a height of at least 300 mm above the top of the pipes,
unless otherwise shown on the Drawings or direcred. Backfill marerial placed within 300 mm of any pipe shall not
contain stone or rock fragments having a maximum dimension greater than 80 mm. Insofar as it [s Pracricable,
backiill material shall be obtained from excavations in the vicinity of the pipe being backfilled and additional marerial
which may be required shall be obtained from approved sources.

Headwalls, Wing Walls angd sumps: For road construction and elsewhere a5 shown on the Drawings or dicected, stone
pitched headwalls and wing walls shall be constructed at the end of pipe culverts, as dicected, Culvert headwalls, wing
walls and inlet sumps shall be constructed o the lines, grades and dimensions shown on the Dirawings or dicected.
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in Measurement and Payment of Concrete Pipe Culverts

Messurement, for payment, of concrete pipe culverts will be made of the length of pipe measured along the centreline
of the pipes in place, with no allowance for tap ar joints. Payment for furnishing and installing concrete pipe culverts
will be made at the applicable rate per linear metre tendered in the priced Bill of Quantities. These rares shall include
the cost of furnishing and placing of bedding and backfill materials. Payment for excavation of wrenches will be made
in accordance with the specifications for excavations. Payment for stone pitching in the headwalls, wing walls and
sutnps will be made in accordance with Clause 4.22
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PART 4
4, STONE WORKS

4.01 Stone

Stone for all purposes shall be the best of its kind, sound and durable, free from flaws and from soft, weathered or
decomposed pats. In general, the stones should be of uniform size to avnid voids between stones. The stone and the
quarey from which it is obtained shall be subject to the approval of the Engineer before being used or placed. All the
stone shall have 2 specific gravity of not less than 2.5. The compression strength shall be not less than 20N /mm32
unless otherwise approved by the Engineer. 4 stone when kept immersed in water for 24 hours shall not absorb more
than about 5% water of its weight.

Rock used for stone pitching shall be sound durable rock selected from the harder rock from the required excavations
or other approved sources. The rock shall not be less than 150 mm thick and shall be propetly bedded to a uniform
surface on an approved bedding material. The exposed surface of each stone shall be approximately flat and of an aren
not less than 0L03 m?
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4.02 Masoncy

Stene used in masoncy shall be regular field, river or quarry stone of approved quality, free from seams and other
defect. All masonry stone shall be kepr slightly moist at the time of use. Stone used for masoney shall be two-thirds of
the wall thickness. Round stone will be permitted only in limited amount in combination with angular stone and shall
not be used in walls having a thickness less than forty (40 cm.
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4.03 Types of Masonry

The stone masonry will be divided into two (2 types, Type A and Type B, according to cement mortar used for
jvinting. The cement-sand ratio by volume is given in the following table:

LdLigt.'J...n.n,Pb..E'l
dﬁwﬁuﬁiBEjaJAntyiz:lJ.ﬂqt ..'l_;,u!u.n_;uinJﬁiuﬁJmQMlﬁL#ﬂuﬂAuﬁﬂaq‘qjhugﬁEﬂ-ﬁA&u
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Type of stone masonry Ratio of cement-sand
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Type A
Type B

One part of Portland cement to three sand (1:3)
Une part of Portland cement to four sand (1:4)

Type A stone masoney shall be used for protection work against abrasion and attack by boulder and gravel. Type B
stone masonry shall be used for all stone masonry structure such as fumes, walls, piers, transition of canal structures,

atc,

)

b)

Cement: Specifications of cement are the same as of conerete works. Cement shall be obtsined by the
contractor from reputed manufactures. The contractor shall obtain the requisite test certificate from the
manufacture or their agent and furnish the same to the Engineer. Cement shall preferably, be prade 52 or
more,

Sand: It shall be washed and screened and the maximum size of particles being limited to 4, 7Smm_[t shall be
free from organic impuritics as well as silt and clay. It shall not have silt and clay more than 3% by weighe, It
shall be furnished by the Contractor in accordance with the provision of and in complete conformity with
the stipulztions and requirements for sand specified in section 3. Grading of sand for masonry work shall
conform to the following;
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[ H -
Sleve Size o,puzsing by

Weight
5,00 mm 100
2.36 mm 90-100
118 mm F0-100
0.6 rorm 40— 100
0.3 mm 5=T0
(.15 mum 0-15

Water: The water used for the preparation of mortar shall be free from objectionable quantities for silt,
organic matler, alkali, sulphates and other salts and other impurities, and wall be subject to approval of the
Engincer.PH valuc water shall not be less than 6, and acceptable range is 6 o 9,
Mortar Composition and Mixing:
a. Mortar for stone masonry shall, except where otherwise directed by the Engineer, consist of one-
part Portland cement and three/ four parts of damp loose mortar sand, by volurme and sufficient
water to produce the proper consistency For the intended use.
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b.  Methods and equipment used for mixing mortar shall be such as will accurately derermine and
control the amount of each scparate ingredient entering into mortar and shall be subject to the
approval of the Engineer. [f a mixer is used, it shall be of approved design and the mixing time after
all ingredients are in the mixer, except for the full amount of water, shall be not less than two
minutes,

. Motors shall be mixed only in quantities sufficient for immediaze use, and all mortar not used within
30 minutes after adding water to the mix shall be discarded. Any mortar remained unused after 60
minutes of addition of cement will not be allowed for use and will be rejected, Retempering of
mortar will not be allowed. Mixing troughs and pans shall be thoroughly cleaned and washed ar the
end of each day's work,

d. Consistency of mortar (Workability/ fluidity) shall be in the range of water cement ration of about
0.6.

¢. The mortar content in one cubic meter of masonry is expected to range between 0L.37 m? to 0.43
m* the average being assumed to be 040 m3, viz 40%. The actual consumption of mortar shall be
recorded from day to day. A variation of £3% may be allowed, Varation of more than 3% on the
lower side (viz lower than 37%) shall not be allowed, being violation of specifications. Vadation of
more than 3% on the higher side shall be at the cost of the contractor.

£ Curing of masonsy shall commence after ahout 4 to 8 hours of construction {depending upon
weather condition and atmospheric ternperature) and water sprayed gently. All exposed surface of
masonry shall be kept moist for period of 14 days.

g Compressive strength tests of mortar cubes shall be conducted. A minimum of 3 test specimens
shell be made from each type/class of martar and tested for their 28 days strength, The acceptance
erteria of compressive strength of 1:4; 153 mortar types are 7.5N/mm? and 10 N/mm?2
respectively.
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4.04 Laying of Stones

In laying the fiest course a full mortar bed shall be placed on the foundation to the full thickness of the wall. The
stones shall be laid by hand with specified mix of mortar in berween rwo stones and a 12 cm layer of mortar on the
bortom of the new layer. Beds and joinrs shall not exceed 25mm thick. All sides of stones shall be covered with 25
mm mortar for water tightness. Interstices, if any, may be Glled with pleces or spalls of stones embedded in morrar,
The tinished surface of the masonry shall be made as the shape and size of the stones will permic varying not more
than 4 cmn from the requiced contour, BEach course is carefully plumbed and checked for vertical alignment. All
alignment and plumbing of each unit to fnal positon must be done while the mortar is soft,
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4,05 Surfacing and Pointing

Joints on the face of all stone masonry exposed to view shall be neatly finished, The mortar in the joints of the stone
masonry shall first be removed to a depth of three (3) cm. The joint shall then be cleaned thoroughly with 2 wire
brush of all loose materials and filled with cement mertar with a mix proportion of one port-land cement and two part
of sand by volume (1:2). The surface of the face stone shall be cleaned of all mortar upon completion of the finishing
aperation.
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4,06 Contraction Joints

Contraction joints shall be provided at intervals of twenty (20f) meters or less except as otherwise mentioned on the
drawings or as directed by the Enginecr. The contraction joint shall be a steight line perpendicular to the fow
direction and, where it is necessary on such horizontal surfaces as floors, shall be parallel to the flow dicection.
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4.07 Weep Holes

Weep holes of sizes 150 mm x 150 mm are to be left in the body of masonry walls if shown on the drawings. These
weep (drainage) holes are to be covered with inverted filters on the backfill side in an aren of 400 mm x 400 mm wich
& thickness of 400 mm. They are to be located at 1m intervals both vertically and horizontally in a staggered way

The PVC pipe should be laid at 2.5 percent slopes rowards the exposed face or canal or drain side as applicable. The
PVC pipe at backfll portion should stick out minimum 5 to 10cm, A graded gravel filter (or geotextile filter cloth) as
shown in the deawing or as approved by the Engineer should be laid around the protruded pipe section. The vertical
height of lower weephole in exposed face shall not be lower than 1m. In canal steucture, weephole shall not be placed
at walls perpendicularly facing water flow.
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4.08 Riprap / Stone Pitching Protection

The quality of stonc shall be as specified in Clause 4.01. The stones for rip-rap shall be  natural, big size, of irregular
shape having a minimum weight of 30 kg each and minimum thickness of 20 cm when measured at the thinnest
section. At least 60% of the stones shall have a minimum weight of 40 kg each, with minimum volume of 0.03 m*
The stone shall be laid by hand, to the required lines and grades and to the thickness shown on the Deawings and
placed so that it will thoroughly tamped, or driven into place. The space between the larger stene shall be flled with
spills of sustable size driven to face, varying not more than 60 mm from the required contour. Before placing dprap
rocks, the bedding which consists of well-graded sand shall be provided with the required thickness shown on the
deawings or as direcred by the Engineer. Such sand bedding shall be compacted thoroughly by mechanical tampers.,
The rocks in the riprap shall then be dumped and graded off on such sand bedding.

Pitching will be used where a finished horizontal or inclined susface is required. It shall consist of hand placed stones,
with spalls wedged into the interstices ro produce an even surface, withour projection above the neat lines shown on
the Drawings. Care shall be taken to ensure that the stones are well bedded and the percentage of spalls shall not
exceed forry percent (40%) of the total rock volume. Pitching on slopes shall be built upwards from the toe, unless
otherwise directed by the Engineer. A coping consisting of large flat stones shall be laid along the top of stone
pieching on slopes to produce a firm edge.
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4,09 Gravel Filter

Gravel filter shall consist of hard durable river gravel and sand or broken stone and sand. It shall be well graded. The
grading of the soil to be protected shall be determined by the Cantractor at locations sclected by the Engineer. The
costs of such sampling and testing shall be deemed to be included in the Contract Rare.

Where the thickness of gravel filter backing is specified as 200mm or greater the filter shall be placed in two equal
layers. The layer nearest the subgrade shall contain the finer material, less than 15mm, and the layer nearest the
structire the coarser material, from 15mm o $0mm, Filter matedal shall be compacted by tamping until it is in an
even layer of the required thickness.

The quality and grading of the gravel filter backing shall be to the approval of the Engineer. If during construction the
grading of the protected soil is found to differ from thar used for the inirial design of the sand-gravel marerial grading,
then the geading shall be amended as necessary. The costs of any such revisions shall be included in the Contract Rate.
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4,10 Geo-textiles
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Geo-textile used in the works shall be made of polyethylene or polypropylene or polyester or similar fibers, either
woven or non-woven. Unless otherwise shown on the Drawings, the pea-textile shall have following rechnical

specifications:
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Technical Specification

Property Test Methed Specification

Physical

1. Mass per unit ares ASTM D32a1 135 g/m2
[50 0864

2, Thickness ASTM D5199 1.2 mm

Mechanical

3 Wide Widch Tensile Strength ASTRM 4595 87 KMN/m

10, Permeability

11, UV Resistance
(" Rerained (7 500 hours)

ASTM D4491
B5 a%06,3

ASTM D4355

{Elongation (& Break) B3 6906,/1 40%e)
4 Grab Tensile Strength ASTM D463z 355 M
{Elongarion (@ Break) [G0%0)
5 CRB Puncture Strength GRI GSI 1845 N
BS a906,/4
0. Mullen Burst DIN 54307 1650 kP
7. Teapezoidal Tear ASTM D3786 240 M
8. Cone Drop ASTM 04533 28 mm
B& 6900/ 6
Hydraulic
Y. Pore size (095) ASTM D4751 (Dory) | 0.15 mm

130 I/m2/ sec
203 I/m2/ sec

T

The higher tensile strength alignment of the gro-textile should be in cross sectional direction. Unless otherwise
specilied, the overlap between two pieces should be at least 0.50 m. The contractor shall provide 3 method statement

detailing installation peocedures. Prior to deliver material at
sample of minimum 4.0 m?, to be remined by
sampled from producr delivered to site,

File: Construction Specifeation for Check Dam with Dari Translation

site the contractor shall submit a representative geo-textile
the Engineer for purpose of compasative testing together with marerials
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41 Concrete Block Pitching

IF conerete blocks for pitching are ordered or approved by the Engineer, they shall be precase to the sizes specified
using concrete Class M25. The dimension of the blocks shall be s shown on the drawings or such other dimensions
as ordered by the Engincer. Four sample blocks shall he supplied to the Engineer for each size specified.

A lifing eve shall be incorporated in each block dusing precasting to enable the block o be conveniently lifted and
accurately placed in the worlk,

The blocks shall be placed on a prepared gravel backing, 0.20 or 0.30 m thick, or as the Engineer directs otherwise, to
a true and even surface with a gap of 10mm berween the blocks,
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412 Mortared Pitching
Mortaced pitching shall be carried our as deseribed for dey pitching except thar the stones shall be bedded and joinred
i mortar in such a way that no voids remain in the completed pitching. Mortared pitching shall be formed with weep-
heles, 50mm diameter and at 2m vertical and horizontal spracing,

The finished surface shall be stable and even withour projections or depressions. The tolerance Ffor levels of the stone
pirching shall be +60mm except adjacent to culvert openings where the tolerance shall be +30mm.

Stones shall be of random size roughly hammer dressed, so that they will fit closely together. Stone shall be hard,
durable rock from an approved source. The maximum size of stone shall be 300mm and the minimum 100mm,
measured on any axis,

Stones shall be soaked before laying and exposed faces shall be kept moist for 10 days after constructions.

Stones shall be selected and laid to keep joints and voids to be filled with mortar to the minimum. Stones shall be laid
principally with horizontal and vertical joints, and as parallel and as neatly as possible. The stones shall be laid to bond
together throughout the full width of the section.

Each stone shall be bedded in mortar, all joints being filled solid with mertar as the work proceeds, Stone shall be
picked and laid carefully so that the exposed joints are not less then, but as nearly as pracricable, 10 mem thick. Packing
shall not be inserred after the stones have been Ledded.

Unless otherwise specificd, all exposed joints shall be flush pointed,

Cement mortar for pirching unless otherwise specified, shall consist of one part by volume of cement and four parts
by volume of sand.
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4.13 Plum Concrete

The proportion of plumbs (big stones) shall not exceed 40% of the total volume of plum conceere, Each plum shall be
placed 50 as to be completely embedded in concrete. No stones shall touch, and there shall be no unfilled packers in
the concrete,

The plums shall be such thar the overall density of the plum concrete is not less than 1.8 EN/m?. The grade of plum
concrete shall be as shown on the drawings or as instrucred by the Engincer,
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414 Brick Masonry

The works specified under this Scction of the Technical Specifications includes the fumishing of all plant, labour,
equipment, appliances, and materials and in performing all operations for the supply and construction of beck
masonty work. Works are to be in complete and strict accordance with the specification and the applicable drawings
and subject to the terms and conditions of Contract. The detailed specification is as per all mortar construction but
with the brick sizing and mortar as specified below:

EY) The bricks shall be solid clay and well burnt having no void in accordance with the specificasion,
ASTM C 62

iy The size of bricks shall be 225 mm % 125 mm x 75 mm; and

ic) The morrar mex shall be a 1:3 cement sand mix,
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4.15 Boulder Pitching
Pitching with boulders will be used to get a hydraulically smoother protection than rip-rap. The surface variation
should not be more than about 100mm., The stones should be predominantly angular in shape. Stones should be
placed by hand or mechanical support on to the surface to be protecred.
Boulders sizes should be dimensioned sufficiently large and heavy to withstand maximum cusrent drag forces without
movement. Boulders should be placed as deep as possible to form a foundation and 1o limit sinking in when bed
mohilization occurs, Where placed aguinst fine marerials, the boulders shall be bedded on a well geaded Alrer laver
consisting of fine to coarse gravel that prevents erosion underneath the boulders.
The pitching stones ase to be supported by packing stones near the bottom o hold them in a more stable position and
at the same dme fill up some voids. Around rhe top edge of the pirching stones, smaller wedging stones should be
pushed down the gaps berween the stones to impart more latera] stabiliny.
To avoid washout erosion, the boulder pitching shall be placed on a suitable bedding and filter layer consisting of well
graded sand-geavel layer of minimum 300mm rhickness. To ensure stability, the foundation of pitching stone walls
shall be below bed mobilization level. The sequence of placing the layers should be as follows:
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well graded sand-gravel layer 1o form a filter of min 300mm thickoess
bedding layer of smaller srones

stone pitching

packing and wedging stones to ]l gaps
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4.16 Measurement for Payment

Measurement for payment of protection works shall be made in place to the dimensions of the stricture shown on the
deawings, or as approved by the Engineer. The payment shall be made at the unit rates per cublc metre for items
mentioned in Bill of Quantities. The uait rates shall include all costs of collecting, loading onto tucks in quarry,
hauling, unloading, storing of boulders, supply of materials, and all complete finish,
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417 Gabion Works

The quality of stone for gabion shall be as specified in Clause 4.01. The stone size ranges from 200 mm to 350 mm.
Small stones should be avoided. The stones used should have a minimum size of not less than “D” {mesh width) and
not geeater than 3.5 times “D7, where D is the specified mesh width as given below. Larger stones cun be used
provided that their total volume does not exceed 5% of the cell volume.
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Gabions shall be of the ypes and sizes shown on the Dirawings, The cages shall be constructed from mild steel wire
complying with BS 1052, "Specification for mild steel wire for general enginerring purposes”, galvanised in accordance
with BS 443, "Specification for testing zinc coatings on steel wire and for quality requirements", Wice used for the

formation of the mesh panel will have a diameter of (2.7 - 3.0 mm). The Propertics of Wice for Gabion shall be
follows:

Chadda) BS1062 Sluaiuin 4 4oy pdle pone J1 4 cilS oslh Gl 258 €3 400 3 8 o g3 g dlagh Uy 01 peh W gl
1l Sheadia) BS443 b Bile gala o 30 5 s 8 g Al (05 ) 9 (on gt adliine] (61 082 Ao Bt mi )
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Use Units Lacing Mesh Selvedge
Wire Galvanized mm (2.2-2.5) (27-3) (3.4-3.9
Wire Tolerance mm = ((L06-0.08) + (0.06-0.08) = (0.07-0.1)
Cruantity of Zinc g/m? (230-280 (250-275) {265-290)
Tensile Strength M/ mm? 350 - 575

Elongation Yo =10

The adhesion of the zinc coating shall be such that, when the wice is wrapped six turns around a mandrel of 4

times the diameter of the wire, it does not fake or crack to such an extent thet any flakes of zinc can be removed
by rubbing with bare fingers.

Mesh wire diameter and mesh size shall be as follows:
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Mesh
Gabion Tichness Minimum Mesh Wire width Mesh Size
() Diameter (rmm) (mm) {rmm}
0.5/1 27 80/60 (80 x 100)/(60x80)
4.18 Tn:*.iting

Dhiameter, zinc coating and tensile strength tests of gabion wires shall be carried out by the Coatractor as directed by
Engineer. Failure to comply with the Specifications shall lead to the rejection of gabion wires, Tests shall be carried
out in accordance with BS 443 or EN: 10244-2 on each lot of supply receved ar site,
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4,19 Filling and Placement

The foundation for each gabion and mattress shall be prepased by the Contractor to the satisfaction of the Enginect,
lrregularities in the foundation shall be excavated or tghtly flled with gravel to produce a surface which has no
protrusions or cavites in excess of 100 mm,

The gabions and matreesses shall be flexible galvanised gabions of the size shown on the Dirawings and shall be
fabricared from wire mesh. Each gabion and mattress shall be divided by diaphragms into cells, whose length shall not
be grearer than the width of the gabions or marteesses plus 100 mm. The gabion and mattress boxes shall be fabricared
‘Maceaferri’ type or equivalent supplied by an approved manufacturer.

The prefabricated gabions end marteesses shall be obtained complete with sufficient suitable galvanised wire for
completing the wiring of the gabions and rattresses on Sire.

The wice in the gabions and mattresses shall be galvanised similar to or stronger than that used in Maccaferr'
palvanised gabions. The wices in the gabions and mattresses shall be arranged so that the spacing between the wires is
similar to or smaller than in 'Maccafers gabions and mattresses.

The empty gabions shall be placed to line and level as shown on the Dirawings or as directed by the Engineer and then
stretched so that the gabions segain their shape on being flled. Diaphragms shall be provided at not more than one
metre {1 my) intervals for baskets and not more than 1.2 metre intervals for mattresses. A gabion shall not be
completely flled until the adjacent basket or mattress has been half filled, unless otherwise direcred, in order not 1o
cause displacements from bulging during filling,

Because of small horizonral movements associated with the scttlement or consolidation, pabion walls rmust not be
constructed with a vertical front face as it subsequently tilts forwaed slighely. All gabion walls must be constructed with
the front face at the slight angle to the vertical {10:1 — vertical; Horizontal). This should be achicved by sloping the
feundation accordingly as shown in the diagram below:
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Before filling, adjacent baskets should be secured together using steel lacing wire provided for the purpose and
conforming to the specification. The sides must be secured in straight lines with no gaps left between the sides of
adjacent baskers, Where more than one layer of baskets is laid, they must be placed as shown on the Dirawings or as
directed by the Engineer with a minimum step of 0.15 m between the faces of the lower and upper gabion boxes.
All gabions must be connected to each other along corners with the same lacing operation. For correct lacing

operation, the wire should be passed through each mesh, making a double twist every other mesh,

Careful attention must be given o the filling operation te ensure that the stones are placed evenly in rthe baskets with
minimum voids in between. Smaller stones can be used to fll the central voids of the boxes, but all external stones
must be at least 1.5 D where D is the diameter of the mesh

The stones selected for the top layer of gabion baskers must have 2 fat surface to ensure that the wire that does not
rest on sharp corners. They must have a minimum dimension of 1.5 D in all directions and be placed to ensure a
minimum number of voids,

Bracing wires must be fixed at depths of 1/3H where “H™ is the height of the gabion box. The horzontal distance
between the bracing wires should also be 1/3H thus for a gabion basket of 2m x 1m x 1m dimension, eight bracing

wires are provided. For the gabion boxes used on the project the bracing wires should be placed at the following
depths and spacing.
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Gabion Dimensions Depth of Bracing 1':.'..1:& Horizontal Distance
from bottom of gabion :

oot Widik Dond Between Bracing

o R FRL 1% Brace 2" Brace (imeters)
) (] {m)
2,00 L.on 1.00 0.35 0,70 040 (80 1.20 1.60)
1.00 1.00 1.00 0.35 070 .35 .70 - -
2,00 100 0,50 0.25 3 040 80 1.20 L0
100 L340 0,50 0.25 - .35 070 - -

Stones should be filled to the depth of the first brace and then the bracing wires placed directly above the level of the
stone making sure the wire passes asound ar least two mesh widths, The procedure should then be followed for the
next layet.

It aprons downsteeam of weirs and similar places where water falls directly on to the gabions, vertical bracing wires
berween the top and bottom mesh must be provided. Additional horizontal bracing must be used at the corners of
structure.
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4.20 Gabion Wire Protection

A eoncrete layer will be provided on the crest of wires as shown in the Dirawings or directed by the Engineer ta
protect the gabion mesh against damage. This should be of minimum thickness of 0.10 meter and should be provided
once the stracture has been completed and any initial settlement has tken place. Construction joints should be
provaded at regular intervals, which should oot exceed 3 meters,

A rigid capping of concrete to gahions walls is not to be provided as this restricts the flexibility of the gabion strueture.
When the Engineer recomumends protection of such walls, as in the case of protection of theft of wire, a thickness of
(.05 m should be provided. Where greater thickness is recommended, a flexible protection marerial must be used,
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4.21 Measurement and payment of Pitching and Gabions
Stone Pirching: Measurement, for payment, of constructing stone pitching will be made of the actual area of stone

pitching in place to the lines, grades and dimensions shown on the Dirawings or directed. Payment for constructing
srone pitch will be made at the mte per square metre tendered in the priced Bill of Quantines,

Gabions and Martresses: Measurement, for payment, of furnishing and placing gabions and mattresses will be made of
the volume of completed gabions and martresses in place to the lines, prades and dimensions shown on the Dreawings
or as directed. Payment for furnishing and placing gabions and mattresses will be made at the applicable rate tendered
thereof in the priced Bill of Quantities. These rates shall include the cost of all freight, labour, fabrication, erecrion,
filling and placing of gabions and mattresses required to complete the work,

Page 50}

File: Construction Specifeation for Check Dam with Dari Teanslation



AFGHANISTAN: Check Dam Construction Weork
PART A — Construction Management

Appendix B — Technical Specifications

May 2020

Oty b4 Sl ol 23l 5 o oK 5l

JEF
AJEJ_JJn.‘l.nin.l'l.l,;judall.gl;_j.nLu'qun..bi,;;JE@UIEIJILEMWIﬁhﬁﬁwﬁjﬁuﬁq_}tﬁhﬁﬁljgﬁnjil
Juggq.«cl_;__’.an:u'ln.].d.n.:l.'.liu,iHUQﬂdﬁf}@é@wlqﬁliﬂnéﬁﬁm_ﬁuﬁjj

ey g s plE
_H_-,_gu:-a_,;m.d..:'aguaawbq&mumﬁw_;uuu;,HL{n.r.J.s,h.-.t_,at_p‘_;.muu:;.#mu#w#w,!.jma
S Sl plad Jald e 5 W cund oyl 0 e s Bo) 0 00 aala Cunll 4y dg g |y SR g A gt pladl U S
ila b G i S S aladl Cga 03y

Page 51

File: Construction Specifeation for Check Dam with Dasi Translation



AFGHANISTAN: Check Dam Construction Weork
PART A — Construction Management

Appendix B — Technical Specifications

May 2020

PART 5
5. PIPEWORK

501 General

Pipe work shall be of the material, pressure rating znd nominal diamerer shown on the Drawings. The pipes and
Etrings and method of installation shall comply in cvery respect with the following specifications, unless otherwise
directed by the Engineer or shown on the Drawings.

Pipeline installation shall comply with the specifications and requirements of BS 8010, "Code of practice for
prpelines”. All firtings shall be compatible with the type and size of pipe. The jointing of pipes and fittings shall be in
accordance with the manufacturer's instructons,

The Contractor shall inseall pipelines o the line and levels, and with the type of bedding, haunching and susround
shown on the Deawings or a3 directed by the Engineer.

502 Types of Pipe

The pipes used in the works shall comply with the following standards:
O Reinforced cement concrete (RCC) pipes — ASTM C 76, "Precast concrete pipes, fittings and ancillary
products” or as approved by the Engineer
O Galvanized mild stecl pipe (known locally a3 galvanized iron) - BS 1387, "Specification for scoewed and
socketed steel tubes and tubulars and for plain end steel tubes suitable for welding or for screwing ro BS
21 threads” or as approved by the Engineer,
8

5.03 Pipeline Excavation

Trenches for pipes shall be excavated in accordance with Clauses 2.03 and 2.06. Unless otherwise stated on the
Dieawings, or as directed by the Enginecr, the minimum depth to the crown of pipe shall be 1 m,

TPipes shall be laid in trenches in solid pround er in drainage depressions in locations approved by the Engineer.
Compressible and other unsatisfactory material on the bottom of the trenches shall be removed as dizected before
laying the pipes.

504 Pipe Bedding

Unless otherwise shown on the Drawings or directed by the Engineer, all pipes for concrete pipe culverts shall be laid
on 2 130 mm thick layer of selected fine granular bedding material and propedy jointed. The bedding marerial shall not
contain stones or rock fragments having a maximum dimension greater than 10 mm and shall be obtained from
sources approved by the Engincer. Bedding materials shall be compacted by approved equipment to provide a firm
and uniform bed for approximately one third of the circumference of the pipe as directed.

Where in the opinion of the Engineer, the marerial in the bottom of the trench is suitable, the pipes may be laid
directly in the trench, provided the base is over excavared around the jeints to allow the barrel of the pipe to rest on
the pround along its entire length, Otherwise, the bedding material shall be of the type, size and to the depth shown
on the Dirawings. The bedding materal shall be well rammed and shall be seraped away from under the joints so that
the basrel of the pipe is supported along its entire length. Granular bedding shall be graded within the following limits:

. Muximum particle size 20 mm
. Minimum particle size 0.6 mm
3.05 Laying of Pipes

The Contractor shall exercise care during the loading, transport and unloading of pipes to avoid damage to the pipes,
surface finish and protective coating, Loading and unloading shall be carded out in such a way thac the pipes are under
control at all imes. Under no circumstances shall pipes, firrings or jointing materals be dropped or dragged. Pipes and
fietings shall be stored on Site in accordance with the manufacturer's instructions.

All pipes and fittings shall be inspected and approved by the Engineer representative immediately priot to laying and
any defective or damaged component shall be rejected. The Contractor shall give the Engineer not less than 48 hours
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notice of his intention to proceed with pipe laying and shall not commence undl the pipes and fittings to be laid, have
been approved.

Long radius curves in the alignment of pipelines may be accommodared ac the juints between pipes. The maximum
allowable deflection at each joint shall not exceed the manufacture's recommendations for the type and size of
pipe,/joint.

Joints shall be made strictly in accordance with the manufacturer's instructions. Before making any joints, all jointng
surfaces shall be thoroughly cleaned and dred and maintained in such condition unl the joints have been assembled
or completely made.

The Conteactor shall take all necessary steps to prevent dirty warer or other extraneous matter from entering the
pipeline and should this occur then the Conreacror shall immediately cacry out the necessary cleaning as directed by
the Engincer. Except when actually jointing, the end of the last pipe laid and any other outlers ce tees shall be kept
plugged to the satisfaction of the Engineer.

The Contractor shall partially backfill the trenches as soon as possible after laying to protect the pipe and prevent
floatation of the pipeline. Where & pipe surround is specified on the Dirawings or ordered by the Engincer, the
marerial shall be the same as the bedding material and shall be placed and compacted in even layers not exceeding 200
mut thickness, on both sides of the pipe.

Conerete haunching to pipes shall be provided where specified on the Drawings or as directed by the Engineer. The
haunching shall not continue across pipe joints unless shown otherwise on the Drawings. The thickness of the
haunching under the pipe and the class of concrete shall be as specified on the Drawings or as dirccted by the
Engineer.

5.06 Baclfilling of Trenches

General backfill matenal shall comprise excavated marerial excluding lumps and stones retained on a 50 mm sieve.
Mo excavated marerial, which in the opinion of the Engincer, is or has become unsuitable shall be used for backfilling
purposes. All backfilling will be in accordance with clauses 2.09 and 2.10.

For conerete pipe culverts over which a rosdway fill is to be placed, the Contractor shall ensure that the length of the
culvert is sufficient to support the specified width of roadway at the batter slopes shown on the Drawings or directed.
After the pipes have been bedded, laid and jointed and approved by the Engineer, backfill material shall be placed
about the pipes and compacted by approved equipment for 2 height of ar least 300 mm above the top of the pipes,
unless otherwise shown on the Drawings or directed. The backfill material shall be placed in layers nor exceeding 200
mm up to 4 level 300 mm above the crown of the pipe. Thereafter the layers shall not exceed 230 mm. Each layer
shall be compacted using plate compactors or heavy hand operated rammers, particular care shall be exercised to
prevent damage to the pipe or joints.

Backfill marerial placed within 300 mm of any pipe shall not contain stone or rock fragments having a maximum
dimension greater than 80 mm. Insofar as ir Is Practicable, backfill material shall be obrained from excavations in the
vicinity of the pipe being backfilled and additional material which may be required shall be obtained from approved
sources. The pipeline trenches shall only be backfilled in the centee of the pipes leaving the joints and fittings exposed
until after the pipeline has been tested to the satisfaction of the Engineer.

The Contractor shall restore and maintain all land surfaces to a condition as near as practical as the original surface,
Paved sucfaces of roads shall be reinstated to a standard commensurate with the original construction and to the
satisfaction of the Engineer. Surplus excavated material shall be digposed of to approved spoil tips.

507 Reinforced Cement Concrete (RCC) Pipes

Reinforced cement concrete pipes used in the works shall comply with and are to be laid in accordance with the
requisements of ASTM C 76 "Pre-cast concrete pipes, fittings and ancillary products” or as directed by the Engineer.
Unless otherwise specified, all RCC pipe work shall be Class M with spigot and socket type fexible joints,

508 Galvanized Mild Steel Pipe

Galvanized mild steel pipe shall comply with BS 1387, "Specification for screwed and socketed steel tubes and
tubulars and for plain end steel rubes suitable for welding or for screwing to BS 21 threads" or as approved by the
Engineer. Steel fittings with threaded joints shall comply with BS 1740, "Specification for wrought steel pipe frtings
(serewed BS 21 Re-series thread)". Galwanized steel pipes shall be medium gauge, unless otherwise approved by the
Engineer,

Steel pipes shall be cut using an approved hand operated curter ro give a neat square finish, All threads shall comply
with BS 21, "Specification for pipe threads for tubes and fittings where pressure-tight joints are made on the threads
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imetric dimensions}". Threaded joints shall be sealed with PTFE tape to BE 4375, "Specification for unsintered PTFE
tape for thread scaling applications”.

5.09 Flanged Joints

steel Hanges shall be of the weld-on or screw-on type and comply with BS 4504, "Circular fanges for pipes, valves and
firtings (PN designated)" or as approved by the Engineer. The pressure rating shall be PN10 unless otherwise stated.
Gaskets for flanged joints shall be of fabric reinforced rubber of the full-face tvpe and comply with BS 4863: Parr 1,
"Specification for non-metallic flat gaskets (including gaskers for flanges to BS 4772)" or as approved by the Engineer.
The joints shall be made using bolts and nurs to BS 4 190, "Specification for IS0 metdc black hexagon bolts, screws
and nuts", and washers to BS 4320, "Specification for metal washers for genersl engineering purposes {merric series)".
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PART 6

6. Pumping Equipment
6,01 Summary of Requirements

The contractor will provide full details of the pumps to be provided including details of power source, coupling
arrangements, capacity (30 |/sec. or m*/hr), total pumping head (m), suction lines with foot valves and strainers,
delivery lines with connecring valves, manifold pipe, fsing main, motor conteol centres (including stactees, switches,
#mp metess, voltmerers, indicators and controls), cabling and associated enrthing protection and all civil engineering
and building works that are required to install and fix equipment in and outside pump house.

6.02 Pump Duty Point

The contractor is to define the pump duty point for the pumping system with the specified number of pumps each
supplying a specified capacity at a declared maximum static head {m) plus an estimated dynamic friction head (m} in
the rising main plus the dynamic head of the suction pipework, the delivery pipework, the delivery manifold to its
connection with the rsing main.

6.03 MNet Positive Suction Head

The contractor is to submit the computations to indicate that the pump is capable of providing the net positive
suction head from a stated minimum water level in metres at the purnp ialet level and the pump inlet above the base
of the frame.

6.04 Pumps

The specification and capacity of each pump should be stated giving their unit discharge against the computed total
head. The estimared maximum turbidity of the water to be pumped should be stated. The pumps (if of a centrifugal
radial flow type) should preferably be of a back-pullour type for easy maintenance,

6,05 Pump Sets

The prefecred pump set acrngement is for the pump and electric motor to be close coupled on 4 common frame
provided by the manufacturer and supplier as a single complete unit.

6.06 Suction Pipework

The suction pipework is to be of a diameter not less than the purnp suction diameter and of 4 class and matedal
compatible with the location and nature of the inseallation and shall inchude a strainer, foot valve and gate or butterfly
valve against the pump inler,

6.07 Discharge Pipework

The discharge pipework shall be of a diameter not less than the pump discharge and of a clazs and marterizl suitahle
within the pump station and shall include 2 non-return valve and gate or burterily valve on each pump, and a suitably
sized manifold connecting the supplied number of pumps to the rising main located within a specified short distance
of the outside face of the pump station.

6.08 Electric Motors

The electric motors shall be drip proof and from a manufacturer whose products are easily available in this country
and the power ourput power shall be commensurate with the pump duty and starting load requirements,

6,09 Motor Controls

The moror contrals shall be contained in an approprate motor control centre cabinet containing the following,
*  Inpur power voltmeter on each phase
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*  Input power on/off cut out

= Btar delta starters

*  Volt and ampere meters for each motor

®  Auwomatic and manual motor selection of 2 pumps operational and one standby
®  Hour metres for each mator

* Dy run cut out for each pump

®  Green running lights for each motor

*  Emergency stop buttons for each pump

.10 External Electrical Connection

Current not available in mose Rueal Areas. If available, then the external electrical connection from the motor contral
centre to the Utlities termination shall be entirely to the approval of relevant Utilities,

6.11 Internal Electrical Connection
The internal electrical conaections shall be o Utilities approval. The cables between the motor control centre and the
motors shall be in armoured conduir frmly atrached to the fAoor of the pump house. The contractor shall include for
adeguare earthing peotection for the entire elecrrical installation,

6.12 Building Work
The conteactor must include for all associated building work required including making holes in 250 mm thick
seinforced concrere walls for pipes and cables and in the roof and brickwork walls and making good,

6.13 Commissioning
The contractor must include for all costs for testing and commissioning the pumps and electrical connections and
shall provide the necessary pressure gauges, flow meters and multi-meters, Fach pump shall be rested apainst a closed
discharge valve and in normal operating conditions for such time as the Pugchaser’s representative deems necessary.
Should the Utilities supply connection not be available at the required time for commissioning then the installation
shall be tested using a suitable generator to temporarily supply the power requirements of the commissioning tests.

6.14 Spare Parts

The tender shall include a derailed schedule of all spare parts recommended by the manufacturers for the operation of
the pumps and motors for a period of 5 years and shall include at least 3 No full size pump impellers.

6,15 Manuals

The tender shall include for the provision of 3 complete sers of aperation and maintenance manuals on the entire
wstallation and the workshop manuals and spares lists on the pumps, motors and motor control centres,

616 Training

The render shall include for the provision of on-the-job training for the representatives of the iergation scheme's
management on the basic operation of the pump station and Further training for the Purchaser’s representatives in the
opecation and maintenance of the installation.

6.17 Utilities Supply

The Utilities electrical supply shall be provided as a 100 kVA 11/0.4 kV pole-mounted substation and 20m of 70 mm?
of 4 core underground cable to their rermination point.

.18 Provision of Generator
Should the Utilities connection not be available, then the Conteactor shall provide a suitable penerstor and make all

the necessary connections and operate the generator for the duration of the commissioning rests and unril a
completion cerrificate has been received for the works.
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619 Other Contractors

Durng the completion of this contract other contractors shall be working on the site and the Supplier must afford all
reasonable opportunitics for them to carry out their work,

LN
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7z

Environment and Social Mitigation Measures:

7.1

General

The Contractor shall observe and comply with all National Laws, Government
Regulations, Presidential Decrees, and Ministerial Regulations pertaining to
envirenmentz! protection, pollution contral, waste manapgemnent and biodiversity
protecrion, labour laws and land laws.

In conducting his construction activities, the Contractor shall take all DOECESSATY
precautions to minimize environmental disturbance to the project area and
surroundings and to prevent the escape of polluting substances into streamns, water
courses, and groundwarer. The Contracror shall also utilize all necessary
practicable methods and devices as are available to prevent and otherwise
minimize atmospheric emissions or discharges of air contaminants.

.02

Pollution of
Water Courses and
Streams

The discharge of polluting liquids, solid waste or other waste into drains, water
courses, or groundwarter shall not be permitted. No conerete or cement washings
from the works or drainage from the Contractor's concrete batching and mixing
arcas, asphalt (hot mix) plants, or other manufacruring or production faciliies shall
be allowed to discharge into streams or drains without passing through an
adequate system of settling ponds,

Storage of fuels, fuelling and maintenance of plant and vehicles, etc. shall ke
place only on sites and under conditions that that do not allow spilt fuels to be
discharged to water bodies. Fuel storage and fuelling areas shall be equipped with
adequale protective measures to confine and rerain accidental spillages. No
drainage from fuel store and plant maintenance depots shall be allowed to be
discharged withour passing through an adequare arcangement of oil traps and
separators.

Washing of vehicles shall not be permitted in steeams bur only in specially
designated and equipped arcas,

The Contractor shall be responsible for installation, operation snd maintenance of
# comprehensive liquid and solid waste system to all areas of the works, site office
and worker's camp. The system shall be constoucted such that no discharges of
sewage, oil, cement, silt or other liquid or solid waste matter can enter the streams
and water courses ar the site; and it shall have all necessary solid waste and
sediment traps, settling ponds, oil separatars, erc., required o ensure that pollution
of streams watercourses and natural bodies of water does not occur, The
Conteactor shall be responsible for maintaining the system to the satisfaction of
the Site Enpineer.
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7.03

Air Pollution

The Contractor shall take all necessary steps to minimize air pollution resultant
from his operations. Except where stipulated in these Specifications for the
disposal of natural vegetation and organic materals from clearing operations, the
burning of waste materials for disposal, particulaely oil and petroleum wastes,
rubber, plastics and similar materials will not be permirred.

During the performance of the work required under the Contract or of any
operations appurtenant thereto, whether on the Project Site or clsewhere, the
Contractor shall take sl steps necessary, and shall furnish all labour, equipment,
matesials and means, required to reduce dust nuisance from the Waorks, and to
prevent dust originating from his operations from damaging crops, orchards,
cultivated fields, and dwellings; or causing 2 nuisance to persons. The Contractor
shall be held liable for any damage resulting from dust originating from his
operations including cn Government roads, rights-of-way or elsewhere. The
emission of dust into the atmosphere shall not be permitted during the
manufacture, handling and storage and handling of cement and of concrete
aggregates, and the Contracror shall use such methods and equipment as are
necessary for the prevention, or the collection and disposal, of dust during such
operations.

All truck loads of loose materials shall be covered during transportation.
Cencrete bacching and mixing areas, asphalt (hot mix) plants, ot other
manufacturing or production facilities shall be sited at least 500 m away from the
nearest habitation. Emission outlets shall be fitted with pollution control devices
in compliance with relevant current emission control legislation.

In order to reduce the formation of dust ea haul roads, access roads, government
roads, aggregare stockpiles, etc.; water spraying or any other methods shall be used
by the contractor to maintain the works areas, adjacent areas, and roads, in a
dustless condition.

704

MNoise Pollution

The Contractor shall take all necessary precautions to minimize the amount of
notse and vibeations coming from construction actvites. The Conteactar shall
ensuse that all plant and equipment is properly maintained in good operating
condition, and that nodsy construction activities shall be clfectively sound-reduced
by means of silencers, mufflers, acoustic linings or shields, acoustic sheds or
sereens or other means, to avoid disturbance to any nearby noise sensitive
receivers. All plant and equipment shall comply with relevant legislarion covering
sound emissions.

Luarry operstions and blasting shall be undertaken so as to minimize blasting and
distacbance during the nighr,

Operation of trucks and heavy vehicles and machinery shall be restricted o the
night hours of 06:30 to 19:00. All necessary measures shall be undertaken to
protect schools, hospitals and other adjacent noise sensitive receprors, including
the use of noise barders.
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7.05 Damage 1o
Property, Crops and
Vegetation

The Contractor shall limit the movement of his employees and, vehicles and
equipment within the project area and on adjacent land, including access routes
approved by the Site Engincer, so as to minimize damage to natural vegetation,
crops and property, and shall endeavour to avoid any damage to land.

The Conteactor shall strctly ensure employees and, vehicles and equipment do not
enter any sensitive environmental areas thar are demarcated as “no-entry” zones.
The Contracror shall preserve existing trees, plants and othee vegetation that are to
remnain within or adjacent to the Works and shall use eVeLy precaution necessary to
prevent damage or injury thereto. Trees or shrubs shall oaly be felled or removed
where such impinge directly on the permanent works and in case of necessary
tempotary works areas; double the quanriry of so cut trees should be planted by
the conteactor. The contractor should provide for cach area or locaton a detailed
tree list and/or site map which records each individual tree to be cut. The
contractor shall not proceed to cut any tree, particulacly of fruit trees withour
approval from the employer/owner.

Un completion of the Works all areas disturbed by the Contmactor's construction
activities shall be restored by the Contractor to their odginal condition, or as may
be acceprable to the Employer.

The Conteacror shall be responsible directly to the Employer for any excessive or
unnecessary damuage to crops or lands adsing from his operations, whether within
the project ases, on lands adjacent thereto, or adjacent to approved access roads,
Deductions will be made from the payment due to the Contractor ro cover the
cost of such excessive or unnecessary damage, as determined by the Employer.
The contracror is responsible for compensation for lost assets, including effects on
fruit trees, crop, structure, temporary loss of livelihood and other productive
income, if this loss is caused by contractor, Compensation should be calculated as
replacernent cost based on current marker price.

7.06 Safery
Procedures

The Contractor shall:

i) comply with all applicable safety regulations,

ik take care for the safery of all persons entitled o be on the Site,

i use reasonable effores to keep the Site and Works clear of UNNECEessary
obstructions so a5 to avoid danger to these persons,

(d} provide fencing, lighting, guarding and warching of the Works until

completon and taking over, and

{e) provide any Temporary Waorks {ncluding roadways, footways, guards
and fences) which may be necessary, because of the excoution of the
Works, for the use and protection of the public and of owners and
ccouplers of adjacent land.

7.07 Avoidance of
Interference

The Contractor shall not interfere unnecessanly or improperly wich:

if) the convenience of the public, or

(= the access to and use and occupation of all reads and footpaths,
irrespective of whether they are public or in the possession of the Emplover
or of others.

The Contractor shall indemnify and hold the Employer harmless against and from

all damages, losses and expenses (including legal fees and cxpenses) resulting from

any such unnecessary or improper interference.
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7.08 Access Routes | The Contractor shall be deemed to have been satisfied as to the suitability and
availability of access routes to the Site at Base Date. The Contractor shall use
reasonable efforts to prevent any road or bridge from being damaged by the
Conteactor’s traffic or by the Contractor’s Personnel. These effores shall include
the proper use of appropriate vehicles and roures,

Except as otherwise stated in these Conditions:

(@) the Contractor shall {as between the Parties) be responsible for any
maintenance which may be required for his use of access roures;

(b} the Contractor shall provide all necessary signs or directions along access
routes, and shall obrain any permission which may be required from the
relevant authonties for his use of routes, signs and directions;

{cy  the Emplover shall not be responsible for any claims which may arise from
the use or otherwise of any access route;

{dy  the Employer does not guarantee the suitability or wvatlability of particular
access routes; and

(¢) costs due to non-suitability or non-availability for the use required by the
Contractor of access routes shall be bome by the Contractor

(fy  the contractor should also ensure uninterrupted traffic of humans and
animals by providing temporary access bridge across canal.

(g the contractor’s sire camp should be in a significant distance from the nearcky
community to avold any interference,

th)  the contractor shall bring the camp site back to normal physical starus once
the construction work has been done.

7.09 Cultural All moveable and Immeovable historcal and culoural arfifacrs and heritage items

Resources

thar are discovered or remain buried and not discovered fexcavated in Afghanistan
are the property of the Islamic Republic of Afghanistan and any kind of trafficking
of such items is considered theft and is illegal under Law on the Preservation of
Afghanistan’s Historical and Cultural Heritages and Artifacts (Official
Gazette, Apnl 16, 2004, These include monuments, structures, works of art, or
sites of "outstanding universal value" from the historical, sesthetic, scientific,
ethnological, or anthropological point of view, including unrecorded graveyards
and burial sires,

All Fossils, coins, articles of value or antiquity, and structures and other remains or
items of geological or archaeclogical interest found on the Sire shall be placed
under the care and authodty of the Emplover, The Contractor shall take
reasonable precautions to prevent Contractor's Personnel or other persons from
removing or damaging any of these findings, moveable and immovable historical
and cultural artifacts and herieage items

The Contractor shall, upon discovery of any such finding, give notice ro the
Engincer no later than seven (7) days if he/she lives in the capiral ciry of Kabul,
and no later than fourteen (14) days in case of provinces. The Engineer shall issue
instructions for dealing with it

IFthe Contractor do not repoet such discoveries within the specified period, they
will be incarcerated for a minimum of one (1} month but not more than a
maximum of theee (3) months. (Act. 75)
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7.10

Eangagement of Staff
and Labour

Except as otherwise stated in the Specification, the Contractor shall
make arrangements for the engagement of all staff and labour, local
or otherwise, and for their payment, feeding, transport, and, when
appropriate, housing.

The Contractor is encouraged, to the exrent practicable and reasonable, to
employ staff and labour with appropriate qualifications and experience
from sources within the Country,

1

Rates of Wages and
Conditions of Labour

The Contractor shall pay rates of wages, and observe conditions of labour,
which are not lower than those established for the trade or industry where
the work is earried out. If no established rates or conditions are applicable,
the Contractor shall follow the principle of “equal pay for equal work™ and
pay rates of wages and observe conditons which are not lower than the
general level of wages and conditions observed locally by employers whose
trade or industry 15 similar to that of rhe Contractor.

The wage of the youths {age 15-18) would be paid in an amount equal to
the wage of the workers of 18 years of age and more, with due regard 1o
rank and grade, bur regardless of the reduced working time conrained in
article 31 of the labour law (Article 129, labour law}, The wage and other
rights of the work-related disabled worker cannot be less than the wage that
he/she earned previously (Article 117, labour law).

The Contracror shall inform the Conteactor’s Personnel about their liabiliey
to pay pessonal income taxes in the Country in respect of such of their
salarics, wages, sllowances and any benefits as are subject to tax under the
Laws of the Countey for the time being in force, and the Conteactor shall
perform such duties in regard to such deductions thereof as may be
imposed on him by such Laws,

712

Lahour Laws

The Contraceor shall comply with a1l the relevant labour Laws applicable to the
Contractor’s Personnel, including Laws relating to their employment, healds,
safety, welfare, immigration and emigration, and shall allow them all their legal
rights,

The Contractor shall require his employees to obey all applicable Laws,
including those concerning safery at waork,

| -

7.13

Working Hours

Nowork shall be carried our on the Site on locally recogniszed days of rest,
or outside the normal working hours stated in the Conreace Data, unless:

(a)

(b)
(c)

otherwise stated in the Contract,
the Engineer gives consent, or

the work is unavoidable, or necessary for the protection of life or
property or for the safety of the Works, in which case the Contractor
shall immediately advise the Engineer

{d)  the working houss for youths between 15 and 18 year of age, should
not exceed the limit of 33 hours per week.

7.14

Facilities for Staff and
Labour

Excepr as otherwise stated in the Specification, the Contractor shall provide
and maintain all necessary accommodation and welface facilities for the
Conrractor’s Perssonnel

The Contractor shall not permit any of the Contractor’s Personnel to
maintain any temporary or permanent living quarters within the structures
Forming part of the Permanent Waorks.,
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7.15

Health and Safety

The Contractor shall ar all times take 2]l reasonable precautions o maintain
the hezlth and safery of the Conreactor's Personnel. In collaborarion wirth
local health authorides, the Contractor shall ensure that medical stalf, first
aid facilities are available ar all times at the Site and at any accommodation
for Conteactor’s and Emplover’s Personnel, and that suitable ACCANEEMeEnts
are made for all necessary welfare and hygiene requirements and for the
prevention of epidemics.

In the evenr that untoward accidents and unexpected diseases occur a the
worksite, the contractor would be obliged, as the case may be, to:
1. provide frst aid services and conditions,
2 rwransfer the worker concerned to medical centres and provide for
treatment conditions,
3. when the worker is cured, transfer him to his /her place of
residence, (Article 114, [ahour Ly
The contractor has the responsibility to provide job for the employees who
have become disabled while performing their jobs, After their disability is
confirmed, according to their capability, they have to be provided with job
opportunities {Article 117, labour law),

7.16

Disorderly Conduct

The Contracror shall at all times take all reasonable precautions to prevent
any unlawful, riotous or disordesly conduct by or amongst the Contractor's
Personnel, and to preserve peace and protection of persons and propecty
on and near the Sire.

.17

Supply of Water

The Contractor shall, having regard to local conditions, provide on the Site
an adequare supply of drinking and other water for the use of the
Contractor's Personnel.

7.1%8

Festivals and
Religious Customs

The Contractor shall respect the Country's recognized festivals, days of rest
and religious customs,

7.19

Funeral Arrangements

The Contractor shall be responsible, to the extent required by local
regulations, for making any funeral armangements for any of his local
employees who may die while engaged upon the Works.

The contractor shall provide financial aid for the deceased employer’s
farnily for burial ceremony equal to 10 months wige along with its benefics
as per the last salary (Article 134, labour law).

7.20

Prohibition of Forced
or Compulsory Labous

The contracror shall not employ "forced or compulsory labour” in any

| form. "Forced or compulsory labour” consists of all work or service, not

voluatasily performed, that is extracted from an individual under threat of
force or penalty,

1.21

1.22

Prohibition of
Harmful Child Labour

The Contractor shall not employ any child under 15 vear of age to perform
any work that is cconomically exploitative, or is likely to be hazardous to, or
tes interfere with, the child's education, or to be harmful to the child's health
or physical, mental, spiritual, moral, or social development.

7.23

S0il Erosion

Plantation of appropeiate vegetation on hill slopes and ather potentially
erodible places along the embankment.

Appropriate earth compaction and in construction of access roads,
restriction of vehicular and consteuction machinery movements very close
to the canal/river banks

7.24

Degradation of
borrow pits

Eeplace stockpiled soil cover. Replant prass/ shrubs. Install sediment
runoff control devices. Ensure onguing erosion monitoring and restore the
area back to normal condition by filling the borrow pit in the source area,
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7.25 Increase inequities Contractor to ensuse that employment opporrunities are cqually available to
between downstream and downstream and upstream communities.

UPSIrCAm communitics: Contractor to be aware of and pay paticular attention to cquiry issues
where different ethnic or tribal groups are locared upstream and down
stream

7.20 Contractor

Environmental and Social
Focal Point

The Conteacror shall designate one of their staff members as the
Environmental and Social Focal Point (ESFP) who is familiae with
Environmental and Social aspects of irrigation projects and will be
responsible for the Environmental and Social Management
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7.25 Increase inequities Contractor to ensure that employment opportunities are equally availzble ro
berween downstream and dowmstream and upstream communities.
UPSIICam COMmmunitics: Contractor to be aware of and pay pardeular attention to couiry issues
where differenr ethnic or tmbal groups are locared upsteears and down
) Hrl'l'.'ﬂ.l']'l - s
T.26 Contractor The Contractor shall desigmare one of their seff members as the

Envizormental and Socigl Focal Poinr (ESFP) who is familiar with
Environmental and Sucial aspects of ireigation projects and will be
| tesponsible for the Environmental and Social Managemen:
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