NAVI MUMBAI MUNICIPAL CORPORATION

DEVELOPMENT OF RENEWABLE ENERGY PROJECT
FACILITIES OF HYDRO ELECTRIC POWER PLANT OF 1.5 MW
AND FLOATING SOLAR PV POWER PLANT OF 100 MW

AT
“MORBE DAM”

TECHNICAL SPECIFICATIONS - PART - 2


DELL
Typewritten text
TECHNICAL SPECIFICATIONS - PART - 2


Contents

SECTION — A — TECHNICAL SPECIFICATIONS OF HYDRO POWER PLANT .....ccccoiiniiiiiieieincnee 3
SECTION — B — TECHNICAL SPECIFICATIONS OF FLOATING SOLAR PV POWER PLANT ........... 190
SECTION — C — A—TECHNICAL SPECIFICATIONS CIVIL WORKS.........cccciiiiniiiiiiccice, 306
SECTION — C — B — TECHNICAL SPECIFICATIONS CIVIL WORKS........ccooctririnineneeeceeeeeeen 422
SECTION — D — TECHNICAL SPECIFICATIONS: SUBSTATION AUTOMATION SYSTE (SAS)......... 582
SECTION — E — TECHNICAL SPECIFICATION FOR EHV LINES ........cccccoiiiiiiicc, 673
SECTION — F — GIS SUBSTATION SPECIFICATIONS.........ccooiiiiiiiiiii e 828
SECTION — G — PROJECT MANAGEMENT REQUIREMENTS ......ooiiiiiiieerceeeeeee e 888
SECTION — H — PREFERED VENDOR LIST ....oiiiiiiiiieese ettt sttt s s 943



SECTION - C — B — TECHNICAL SPECIFICATIONS CIVIL
WORKS

422



2.1
2.1.1
2.1.2
2.1.3
2.2
221
2.2.101
2.2.102
2.2.103
2.2.104
2.2.105
2.2.106
2.2.200
2.2.201
2.2.202
2.2.203
2.2.204
2.2.205
2.2.300
2.2.301
2.2.302
2.2.303
2.2.304
2.2.305
2.2.306
2.2.307
2.2.308
2.2.309
2.2.310
2.2.311
2.2.312
2.2.313
2.2.314
2.2.315
2.2.316
2.2.400
2.2.401
2.2.402
2.2.403
2.2.404
2.2.405
2.2.406
2.2.407
2.2.408
2.2.409
2.2.410
2.2.411
2.2.412
2.2.413
2.2.414
2.2.415

CONTENTS

GENERAL REQUIREMENTS ......coiiiiiiieecce e 430
Materials Generally ... 430
Samples and Tests of MaterialS........cccccevveiiiiiiicic s 430
SEANAAIAS ..o e 430
EARTHWORKS ... 433
GENEIAD . 433
Earthwork General.........ooiiiic s 433
D INITIONS et 433
Levels to be Recorded......cciiiiiiiicie s 434
Explosives and Blasting ... 434
Disposal of MaterialS .......cccooviiiiiiic e 439
Excess Excavation to be made good ... 439
SItE ClRAIANCE ..ottt nre e 440
GENEIAL ...t 440
TS et 440
SHUMIDS et 440
Forestry REQUIALIONS ......ccoiiiiiiieeee s 440
Measurement Of Site ClearanCe ........ccocovveieiiiininieeieese s 440
General EXCAVAtiON ..o et 440
(CT=] g 1= = | OR 440
SHPPING TOPSOI i 441
Soft & Decomposed Rock and Hard Rock in General Excavation .441
SUPPOItiNg EXCAVALIONS .....ocviiiiiiiiciee e 441
TrimMmIiNgG EXCAVALIONS ......cviiiiiiiiicieieeee e 442
Inspection by the ENQINEET .......ccooov i 442
Disposing Excavated Material ... 442
Backfilling, General Site Grading, & Sand Filling ........c.ccccocenininnn. 443
Local Rules and RegulationsS.........cccocceveevieic e 445
SPOil TIPS ON the SIte ..o 446
Disposal of Excavated Material off Site.........ccccceveiviiieiiei e, 446
Field drains in General EXCavation .........cccccoveviiiienienienene e 446
DEWALETTNG ..ttt bbb 446
TIMDBDEr SNOTING oot 447
Anti-termite TreatMent... ... 448
Measurement of General EXcavation.........c.ccoccvvvvvievesienieenn e 448
PIPE TIENCRNES ..o 449
(CT=T T - | SRR 449
Trench Excavation Generally........ccccooiiiiiiiciic i 449
Trial PitS OF Tre€NCNES....oci e 450
Trench Excavation in Roads and Footpaths .........ccccooceviiiiiinieeen, 450
Trench Excavation in Fields etC.......ccooiiiiiiiiiii e 450
Soft & Decomposed Rock and Hard Rock in Trench Excavation...451
Supporting Trench EXCavationsS ... 451
Trimming Trench EXCavatiONS .......cccccveiieiiieiie e 451
INSPECtioN DY ENQINEET ..ot 451
Disposing Material from Trench Excavations ..........cccccocvviiinnnnenn 452
Trenches not to be left OpeNn ..., 452
Refilling Trench Excavation .........cccoccoeieiiiciic i 452
Soft Refill Material Special Measures ..., 453
Surface Reinstatement in Fields, etC.........ccccooviviiiiniiniicee 453
Surface Reinstatement in Roads and Footpaths ........c.cccccccvveienee 453

423



2.2.416
2.2.417
2.2.418
2.2.419
2.2.420
2.2.421
2.3
2.3.1
2.3.2
2.3.3
2.3.4
2.3.5
2.3.6.
2.3.7
2.3.9
2.3.10
2.3.11
2.3.12
2.3.13
2.3.14
2.3.15
2.3.16
2.3.17
2.3.18
2.3.19
2.3.20
2.3.21
2.3.22
2.3.23
2.3.24
2.3.25
2.3.26
2.3.27
2.3.28
2.3.29
2.3.30
2.3.31
2.3.32
2.3.33
2.3.34
2.3.35
2.3.36
2.3.37
2.3.38
2.3.39
2.4
24.1
24.2
2.4.3
244
2.4.5
2.4.6

Other Structures along the Pipeline ..., 454

LANA DFAINS .ottt 454
EXISTING SEIVICE.....oiiiiiie et 454
Hedges, Fences and Walls ..., 454
Crossing WaterCOUISES BLC.......cccuiiiiiieieieiie et 454
Measurement of Trench EXcavation .........ccccccocceviiiineniencsie e 455
CONCRETE AND ALLIED WORKS .....cocoiiiitieststeeeieiene e 458
S o 0] o1 PR TPRUPRPPPIR 458
Applicable Codes and Specifications ... 458
GENETAL ..t 460
Materials for Standard CONCrete.......ccoovviiiiiiiieie e 461
FINE AQQIEQALE ..ottt nre s 462
CoarsSe AQQregate ........cooiiiiiieiiiie e 463
WALET .. 465
Standard CONCIELE........ceee et 466
IMIEX DBSTON ettt 467
Proportioning Consistency, Batching and Mixing of Concrete .....468
Sampling and Testing Materials and Corporate in the Field.......... 471
AGMIXTUTES oot bbbt 472
OPLIONAI TESTS...oiiiiiiiiie e 473
Concrete in Alkali Soils and Alkaline Water ...........ccccoocvvveveiieieennnn, 474
Preparation prior to Concrete Placement ...........cccocvevveie e, 474
TranNSPOTTALION ..ocveiiciee e 475
Procedure for Placing of CONCIete ..o 475
CONSIIUCTION JOINTS....viiiiiiirieieie e e 479
MOVEMENT JOINTS ..o 479
Waterstops and Joint Fillers........cciieeee 480
Sealing COMPOUNGS ......coiiiiiiee e 481
Tolerances in Concrete SUMfaces ... 481
Unformed Surfaces — Class of FiNiSh.....cccocoiiiiiiice 482
Curing, Protecting, Repairing & Finishing........ccccccooeviei i, 482
Preparation of Earth Strata of Foundations ..........cc.ccocevniniiiniennn 486
Hot Weather Requirement ... 487
Placing Concrete UNderWater...........ccovevveieieeie i 488
Precast CONCIELE ......coui i 488
SIOtS, OPENINGS, BLC. ..ot 489
(€10 YU ] 1 o Lo [ RS SPSR 489
INSPECTION oottt sreere s 490
ClEANAUD s 491
Records Of CONCIEtING ...cccviiiiieeee e 491
Storage Of CeMENT. ... 491
Foundation Bedding, Bonding and jointing ........ccccccevvvvvievieiieennnen, 492
Preparation of Rock Strata of Foundations...........ccccccevveiveie e, 492
Measurement of IN-Situ CONCIete ........cccoviviiiiiieceee e 492
Measurement of Precast CONCrete.......ccoocviieiiiie i 493
FORMW ORK ...ttt sttt be e na e 495
FIXiNg and GENEral ... 495
REMOVAL ... e 495
Formed Surfaces-Classes of finiSh........ccociiiiiiiiii, 496
Defects in Formed SUrfaces ... 497
Holes to be filled ... 497
TOIBIANCES ...t 497



2.4.7 Bracing, Struts and PropPs ..o s 500
2.4.8 Measurement Of fFOrMWOIK .........ccoveiiiiiiii s 500
2.5 REINFORCEMENT ..ottt bbb 504
251 SUP P Y e 504
2.5.2 SEOTAGE ..t 504
253 QUATTEY 1ttt 504
254 Laps 504
2.5.5 7= T 0o {1 o Yo SO SRSSPSN 504
2.5.6 DL q 1 [0 USSP URTUPRPRN 505
2.5.7 (670 1V T OO U TP UTRRUPTR 505
2.5.8 INSPECTION oo re et e e re e 506
2.5.9 Welding of ReinfOrcCement.........ccovoeiiciiiie e 506
2.5.10 Supply of ReIiNfOrcing BarsS ... 506
2511 Measurement of Reinforcements ... 506
GENERAL BUILDING WORKS ..ottt 509
2.6.1 BIICKWOTK oottt ns 512
2.6.101 10T 0 = T OO TR PP PRRPR 512
2.6.102 BIICKS ettt 513
2.6.103 BIICKWOTK ...ttt 513
2.6.104 CONCrete BIOCKS ..o 513
2.6.105 BIOCKWOTK ..ottt 514
2.6.106 StONE fOr FACING .ocviiice e e 514
2.6.107 Constructing StONe FACING ....ccccvviiiiiiieieee e 514
2.6.108 Uncoursed StONE MASONTY ...t s 514
2.6.109 Pointing of Uncoursed MaSONIY .......ccccceoeiieie e 515
2.6.110 StONE PItCNING .o e 515
2.6.111 RUDDIE PACKING ..o 516
2.6.112 Measurement of Brickwork and Uncoursed Stone Masonry ........... 516
2.6.2 FINISNES ..ot 516
2.6.201 FiNisShes Generally ..o 516
2.6.202 FIOOI SCIEEAS ...t 516
2.6.203 Surface Hardeners Concrete SUrfaces .......ccocevvevvecenieennece e, 517
2.6.204 GranolithiC CONCIete ..o 517
2.6.205 Fully Vitrified Clay Floor Tiles (Quarry Tile€S) .....ccccoovvvieiieeieiieireee 517
2.6.206 Vinyl Asbestos FIOOr TiliNG ..cocooeieeiecce e 518
2.6 207 Indian Patent Stone FIOOING.......ccooviiiiiiiiiceeee e 518
2.6.208 Shahabad / Tandur/ Kotah Stone FloOring ..........cccccovevveieiiieiecccccceee 518
2.6.209 Marble MosaiC FIOOMNG .....cccovviiiiecece e 519
2.6.210 White Glazed Tile Flooring and Dado ..........ccccocviviiiiiiinenc e 519
2.6.211 Terrazzo and Plain Cement Tiling Work in Flooring and Skirting ..519
2.6.212 Acid and/or Alkali Resistant Tile Flooring and Dado Materials................ 520
2.6.213 Integral Cement Finish on Concrete FIOOr........cccccovvvveiieicic e, 522
2.6.214 Measurement for Flooring and Dado.........c.cccccvevieiiiciie e, 522
2.6.215 Waterproofing WOrK ..o 522
2.6.216 SEAIT NOSING et 523
2.6.217 DampP Proof COUISE ..ottt 523
2.6.218 CeMENT PIASTEN ..ot 523
2.6.219 Sand Faced and Plain Faced Cement Plaster ........cccccoceeviiiieicinnne 524
2.6.220 Cement POINTING ... 524
2.6.221 EPOXY LINING 1ooiiiiiice ettt 524
2.6.222 ACOUSTIC TIHES .o 524
2.6.223 Suspended CeiliNGS ..o 525



2.6.224 Soft Board and AC Sheet False Ceiling ......cccoocevveviiinieiciicee, 525
2.6.225 Aluminium False CeiliNg .....ccooeviii e 525
2.6.226 Heavy Duty Abrasion Resistant FIOOring ......cccccoecevveviviieiiese e 526
2.6.227 Thermal Insulation for ROOf / FIOOF ...c..oooviiiiiiiiee e 526
2.6.228 INSEItS, BOILS, BLC. .ot 526
2.6.229 Measurement Of FINISNES ..o 527
2.6.3 WOOAWOTK .t 528
2.6.301 Woodwork in Doors, Windows, Partitions, Louvers, Railings, etc.528
2.6.302 MEASUIEIMENT ... it bbb nn e 530
2.6.4 Glazing and Metal Doors and WiNndOWS........cccccevveiininiesie e 530
2.6.401 GlasS GENETAIY ..o 530
2.6.402 SNEEE GIASS ..t s 531
2.6.403 WITEA GIASS ...eeiiiciieiiee et 531
2.6.404 Plate GlaSS . ..o ittt 531
2.6.405 (€= V4 | o USSR 531
2.6.406 GlaSS BIOCKS ..oiieiiiie et 531
2.6.407 Aluminium Doors. Windows and SCreens ........ccocevvreneienesesenennens 531
2.6.408 Steel WindoWSs and DOOTS ...t 532
2.6.409 VENICUIAr DOOTS .ottt 532
2.6.410 ROIING SNULLEIS ..o 532
2.6.411 MEASUIEIMENT ...ttt nb e nnnee e 533
2.6.5 Water supply and Sanitary WOrkS ......c.ccccooevieveeie i 533
2.6.501 (€72 g 1= = | OR 533
2.6.502 Applicable Codes ... 533
2.6.503 D= 1T AT Lo SRS 534
2.6.504 Sheet Lead for FIashing ..o 534
2.6.505 COPPEI TUDING it 534
2.6.506 Galvanised Steel TUDING ... 535
2.6.507 COCKS @NA VAIVES ..ottt 535
2.6.508 Water Pipes and FitliNgS......cccccvviii i 535
2.6.509 Providing post, boning staves and sight rails for laying out drains
535
2.6.510 SUPPIY OF PIPES ..ottt 536
2.6.511 Formation for Drain PiPES ... 536
2.6.512 Laying Of Drain PiPES ..ot 536
2.6.513 JOINEING Of PIPES ..o 536
2.6.514 Refilling of TreNCRES .....c.ooovi e 537
2.6.515 Testing of Joints for Water TightnessS ... 537
2.6.516 MANNOIES ... s 537
2.6.517 Inspection Chambers. ... 538
2.6.518 C.LNANANT TIAP .o 538
2.6.519 Cast Iron or Asbestos Rain Water Pipes ........cccocveiiiineieienenese 538
2.6.520 Cast Iron or Asbestos Cement soil/vent/waste pipes with necessary
fixtures and fittiNgS, EIC. cooiiii e 539
2.6.521 Testing of Joints of Drainage Pipes and FittingsS..........ccococvviviiinnnns 540
2.6.522 Providing and Fixing Stoneware Gully Traps .....c.cccocevvniniieninnnnnnn. 540
2.6.523 Providing and Fixing Intercepting Sewer Trap .......cccoceevveviveiiineninenn, 541
2.6.524 Providing and applying bitumen layer to water closet slab............. 541
2.6.525 White Glazed Earthenware Water Closet Pan .........cccccceevvceiveecnenee. 541
2.6.526 White Glazed Earthenware Urinal.........c.ccccoooeiiviiiiiniienn e 542
2.6.527 White GlazedWashHandBasin.........cccooeviiiniiiiie e 542
2.6.528 SEPLIC TANK .o s 542



2.6.529
2.6.530
2.6.531
2.6.6
2.6.601
2.6.602
2.6.603
2.6.604
2.6.605
2.6.606
2.6.607
2.6.608
2.6.609
2.6.610
2.6.611
2.6.612
2.6.613
2.6.614
2.6.615
2.6.616
2.6.617
2.7
2.7.1
2.7.2
2.7.3
2.7.4
2.7.401
2.7.402
2.7.403
2.7.404
2.7.405
2.7.406
2.7.407
2.7.408
2.7.5
2.7.501
2.7.502
2.7.503
2.7.504
2.7.505
2.7.6
2.7.7
2.7.8
2.7.9
2.7.10
2.7.1001
2.7.1002
2.7.11
2.7.12
2.7.13
2.7.14
2.7.15

SOAK-PIL .. e 543
Providing, Hoisting and Fixing in Position Water Storage Tank :-.543

Measurement of PIuMbBDING ..o 544
Distempering. White/Colour Washing and Painting...........c.ccccceeueuee. 545
DISTEMPEIING .o 545
WHITEWASK ...ttt 545
COlOUIWAASH ... et 545
Painting Generally ... 545
Painting of Concrete and BriCkWOrK.........ccooooeiiiieicicncnc e 546
Ironwork and Ungalvaniscd Steel Work ... 546
Galvanised StEEIWOIK ... 547
BItUMINOUS SUITACES ...cooviiiiiiiicieceee s 547
ATUMINUM SUIMTACES ..o et 547
WOOA WOTK ittt 548
Galvanising StEEIWOIK .......ccv i 548
SEEP ITONS e 548
ACCESS LAUAEIS ..ottt 548
HANATAIS ..o e 549
Chequered PIatesS........ccoviiiee e 549
Chain-Link FENCING ...ooiiiiiee e 549
Measurement Of PaiNting ... 549
STRUCTURAL STEEL WORKS.......c.coiiiecee e 552
Applicable Codes and Specifications .........cccccvveiiineiciniicce 552
Steel MALErIalS .....ccviiieceee e 553
Drawings prepared by The Vendor / Contractor ..........ccccceevevveieennene 553
FaDIICATION ..t 554
(€72 1= = | S PS 554
(0] 0] 01 =Tod 1 T o 1= SRR 554
SErAIGNTENING ..o 555
ROIING @nd FOrMING.....coiiieicccecce e 555
High Strength Friction Grip BoOItiNg .....cccoveiiiiiiceeeeeee e 555
WEIAING . 555
01 1] =V o] = SRS 555
ENA MITING oo 556
T B o T=Tox (10 o USRS UOSSRRRIN 556
(€72 g 1= = | S PS 556
Material TESTING ..cviiiecece et 556
TESES ON WEIAS .o e 556
Dimensions, Workmanship & Cleanliness........cccccvvvvviieevnscevnennene 557
TEST FAIUIE .ot 557
ShOP MatChING ..o e 557
Drilling Holes for Other WOIKS ......ccccveiiiiiiiccecee e 557
Marking of MEMDEIS ........ooiiiic s 557
B T O S e 557
Painting of Steel WOTK .......covoiiiiie et 557
1Y V=] =L PSS 558
WOTKMANSNIP coeiiiiie e 558
Acceptance of Steel, its Handling & Storage .........ccoceevevviveeiiccnnnnn, 558
Anchor Bolts & FOUNdatioNS ..o 559
Assembly & CONNECLIONS ..o 559
EF@CTION e 559
INSPECTION Lot esreeae s 560



2.7.16
2.7.17
2.7.18
2.8
2.8.1
2.8.2
2.8.3
2.8.4
2.8.5
2.8.6
2.8.7
2.8.8
2.8.9
2.8.10
2.8.11
2.8.12

PAINTING it ns 560

Clean Up Of WOTIK Site.....cccccvciiice e 560
Method Of MEASUIEMENT ......cvviiieie s 560
ROADWORKS ...ttt ettt et s be e sre e s re e srae s 563
SO e 563
MAEEITAIS ..ot s s e e e s s ebbaee s 564
SEEHING OUL ..ot re e 567
BartNWOTK ...t 567
Preparation of Subgrade...........cccoooiiiiiiiiii e 569
SUDBASE ... s 569
Water bound Macadam COUISE......ccvciviiiiiiieciie e 570
Asphalt Macadam ..........cccocviiiicie e 571
QUALTILY CONTIOL i e 573
S =1 o IO U] LY Z=T o S 577
PIPE DIAINS ..ottt ettt nreers 577
MEASUIEMENT ... 579

428



PART 2
SECTION 1

GENERAL REQUIREMENTS

429



21

211

2.1.2

2.13

GENERAL REQUIREMENTS
Materials Generally
The term “materials” shall mean all materials, goods and articles of every kind

whether raw, processed or manufactured and equipment and plant of every kind to be
supplied by the Contractor for incorporation in the W orks.

Except as may be otherwise specified for particular parts of the Works, the provisions
of clauses in “Materials and Workmanship” shall apply to materials and workmanship
for any part of the Works.

All materials shall be new and of the kinds and qualities described in the Contract and
shall be at least equal to approved samples.

As soon as practicable after the date of issue of order of commencement of works,
the Contractor shall inform the Engineer of the names of the suppliers from whom he
proposes to obtain any materials but he shall not place any order without the approval
of the Engineer which may be withheld until samples have been submitted and
satisfactorily tested. The Contractor shall thereafter keep the Engineer informed of
orders for and delivery dates of all materials.

Materials shall be transported, handled and stored in such a manner as to prevent
deterioration, damage or contamination.

Samples and Tests of Materials
Pursuant to the Conditions of Contract the Contractor shall submit samples of such
materials as may be required by the Engineer and shall carry out the specified tests

directed by the Engineer at the Site, at the supplier's premises or at a laboratory
approved by the Engineer.

Samples shall be submitted and tests carried out sufficiently early to enable further
samples to be submitted and tested carried out sufficiently early to enable further
samples to be submitted and tested if required by the Engineer.

The Contractor shall give the Engineer seven day’s notice in writing of the date on
which any of the materials will be ready for testing or inspection at the supplier's
premises or at a laboratory approved by the Engineer. The Engineer shall attend at
the appointed place within the said seven days failing which the test may proceed in
his absence, provided that the Contractor shall in any case submit to the Engineer
within seven days of every test such number of certified copies (not exceeding six) of
the test readings as the Engineer may require.

Approval by the Engineer as to the placing of orders for materials or as to samples or
tests shall not prejudice any of the Engineer’s powers under the Contract particularly
as to the provisions in the Conditions of Contract.

The provisions of this clause shall also apply to materials supplied under any
nominated sub-contract.

Standards

Materials and workmanship shall comply with the relevant Indian Standards (with up
to date amendments) current at the thirty-first day of December of the year preceding
the Tender Date, unless a more recent amendment is specified hereinafter, or with
the requirements of any other authoritative standard approved by the Engineer which
shall be no less exacting in the opinion of the Engineer than the corresponding
standard quoted herein.
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Where the relevant standard provides for the furnishing of a certificate to the
Purchaser, at his request, stating that the materials supplied comply in all respects
with the standard, the Contractor shall obtain the certificate and forward it to the
Engineer.

If no standard is indicated, the relevant Indian Standard, if any, shall apply. Indian
Standards are published by :-

Bureau of Indian Standards,
ManakBhavan,

9, Bahadur Shah zZafar Marg,
New Delhi— 110 002
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2.2 EARTHWORKS
Applicable Codes

The following Indian Standard Codes, unless otherwise specified herein, shall be
applicable. In all cases, the latest revision of the codes shall be referred to :

a. IS 783 Code of Practice for Laying of Concrete Pipes.
b. IS 1200 Methods of Measurement of Building and Civil Engineering
Works (Part 1 to Part 28)
C. IS 3764 Excavation Work — Code of Safety
d. IS 2720 Methods of Tests for Soils
Part 2- Determination of W ater Content
Part 7- Determination of Water Content-Dry Density Relation Using
Light Compaction
Part 8- Determination of Water Content — Dry Density Relation Using
Heavy Compaction
Part 28 - Determination of Dry Density of Soils in Place, by the Sand
Replacement Method
Part 29 - Determination of Dry Density of Soils in Place, by the Core-
Cutter Method
Part 31 - Field Determination of California Bearing Ratio
221 General
2.2.101 Earthwork General

Clauses 2.2.101 to 106 hereof are of general application and shall be read in
conjunction with other clauses in Section 2.2 (Earthworks).

2.2.102 Definitions

The following terms shall have the meanings hereby assigned to them:

“Topsoil”

“Ordinary
and
Hard Soils”

“Soft and
Decomposed
Rock”

rock

“Hard Rock”

means any surface materials, including turf, suitable for use in soiling
areas to be grassed or cultivated.

means all kinds of soils containing kankar, sand, silt, murum and /or
shingle, gravel, and clay, loam, peat, ash, shale, etc. which can
generally be excavated by spades, pick axes and shovels. This shall
also include embedded rock boulders not longer than 1 metre in any
direction and not more than 200 mm in any one of the other two
directions.

means rock, boulders and other materials which in the opinion of the
Engineer could normally be removed by picks, hammer, crow bars,
wedges and pneumatic breaking equipment. This shall also include
rock boulders longer than 1 metre in any direction and not more than
500mm in any one of the other two directions. Excavation in
macadam & tarred roads and pavements and dismantling masonary
shall also be included under this item.

Means rock occurring in large continuous masses which in the
opinion of the Engineer could be loosened by blasting or by other
rock quarrying methods. Rock boulders in sixes not classified under
Ordinary/Hard Soils and Soft & Decomposed Rock shall be
considered as hard rock.
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2.2.103

2.2.104

“General Means excavation in open cut in top soil, ordinary & hard soils or soft

Excavation” & decomposed rock or hard rock (excluding Trench Excavation)
down to levels specified on the Drawings or Otherwise as being the
general levels after completion of excavation but excluding excess
excavation.

“Trench Means excavation of trenches in any material into which pipes are to

Excavation” be laid to levels and limits specified on the Drawings or otherwise.

“Excess Means excavation outside the limits specified for General or Trench

Excavation” Excavation (see also Cl. 2.2.106) (Excess Excavation will not be paid
for.)

“Controlled Means blasting under express control by designing and limiting the

Blasting” charge of blast to ensure that the peak particle velocity due to blast at
the nearest structure as measured by engineering seismograph does
not exceed 5 mm per second.

Levels to be Recorded

Before the surface of any part of the Site is disturbed or the works thereon are begun,
the Contractor shall take and record levels of any such part, in the manner specified
or as agreed with the Engineer, in the presence of the Engineer and such levels when
agreed with the Engineer shall form the basis for measurement.

. .
General

The Engineer shall have the power to regulate, restrict or prohibit blasting if in his
opinion it is necessary to do so for the safety of persons or property or to safeguard
the Works. No blasting shall be carried out in any part of the Works without the
permission in writing of the Engineer. Such permission shall not absolve the
Contractor from any of his obligations or liabilities under the Contract, and he shall
take all necessary precautions including the use of blasting nets to avoid damage,
loss or injury to persons and to public or private property. All safety measures in
respect of storage, transport of explosives and maintenance as detailed out in IS
4880 and 1S4081 shall be strictly followed.

The Contractor shall acquaint himself with all the laws and regulations concerning
transporting, storing, handling and the use of explosives. All such laws, regulations,
rules and safety codes, etc. as are current from time to time shall be binding on the
Contractor. The provisions detailed in this specification are supplementary to the
above laws, rules and regulations. Further, the Engineer may issue modifications,
alterations, and new instructions from time to time.

The Contractor shall obtain the necessary licences for the storage, transport and
handling of explosives and shall provide a store or stores suitable for explosives and
shall carry out every aspect of blasting work in full conformity with the regulations of
all competent authorities including the police and Inspector of Explosives,
MaharashtraState. Only experienced and competent blasting operatives possessing
licences from the Commissioner of Police shall be employed on blasting work.

The Contractor shall keep the Engineer fully informed at all times when blasting is
proposed to be carried out and of any details the Engineer may require concerning
strength of charges and their positions. Contractor shall employ a competent and
experienced supervisor and licensed blaster in-charge for each set of operation who
shall be held personally responsible to ensure that all safety regulations are followed.

Before any blasting is carried out the Contractor shall intimate the Engineer obtain his

approval. He shall intimate the hours of firing charges, the nature of extent of
explosive to be used and the precautions to be taken by him for general safety .
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Blasting shall be carried out during fixed hours of the day, which shall have the prior
approval of the Engineer. The hours once fixed shall not be altered without the prior
approval of the Engineer. In special cases, the Engineer may permit blasting for
excavation without restriction of fixed time, provided that, he is satisfied that proper
precautions are taken to give sufficient warning to all concerned and that the work of
other agencies on the site is not unduly hampered. The area shall be encircled by red
flags.

The Contractor shall ensure that all workmen and the personnel at site are excluded
from the unsafe area, to be determined by the Engineer, at least 15 minutes before
firing time by sounding warning siren or whistles. Similar warning shall be given when
blasting operation is over.

Audible and visible warning (such as the waving of red danger flags and beating of
gongs) shall be given for at least five minutes before blasting is due to begin. The
Contractor's foreman or other responsible persons shall inspect the whole of the
blasting area during the warning period to ensure that no one remains within or is
likely to enter the danger area. All operatives except those responsible for detonating
the explosives shall be removed to a safe distance, which in any case shall not be
less than two hundred metres. If combustible fuses are used these shall be cut to
length before insertion.

Materials used for blasting

All materials such as explosives, detonators, fuses, tamping materials, etc. that are
proposed to be used in the blasting operations shall be got approved from the
Engineer before use.

Procurement of Explosives

The Engineer may render necessary help to the Contractor to obtain licence for
explosives. However, it is the Contractor's responsibility to obtain the licence paying
the necessary fees, etc.

Explosives

Only gun powder, gelatine and other safe explosives shall be used wherever
possible. Explosives with Nitro-glycerine shall be used only under exceptional
circumstances with prior approval of the Engineer.

Fuse

The use of the fuse with only protective coat is prohibited. The fuse shall be
sufficiently water resistant as to be unaffected when immersed in water for thirty
minutes. The rate of burning of the fuse shall be uniform and not less than 4 seconds
per 25 mm of length with 10% tolerance on either side.

Before use, the fuse shall be inspected and moist, damaged or broken ones
discarded. The rate of burning of all new types of fuse, or fuses kept in stock for long,
shall be tested before use.

Detonator

The detonators used shall be capable of giving effective blasting of the explosives.
Moist or damaged detonators shall be discarded.

The explosives shall be exploded by means of a primer which shall be fired by a fuse
instances detonator (FID) or other approved cables. The detonators with FID shall be
connected by special nippers.

Personnel
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Excavation by blasting will be permitted only under the personal supervision of
competent and licensed blasters and trained workmen.

All supervisors and workmen in charge of make up handling, storage and blasting
work shall be adequately insured by the Contractors.

Storage shall be in charge of a very reliable person approved by the Engineer, who
may, if necessary, cause police enquiries to be made as to his reliability,
antecedents, etc. The Contractor shall have to produce a security for the person in-
charge of the explosives, if and when required by the Engineer, or the civil authorities
of the district.

The Contractor shall make sure that his supervisors and workmen are fully
conversant with all the rules to be observed in storing, handling and use of the
explosives. It shall be ensured that the supervisor in charge is thoroughly acquainted
with the details of the handling of explosives and blasting operations.

Storage of Explosives

The Contractor shall have to make necessary storage facilities for the explosives as
per rules of the local authorities and the Govt. of India.

Disposal of Surplus / Deteriorated Explosives

i) No explosive shall be abandoned. The surplus / damaged explosives shall be
disposed off or destroyed strictly in accordance and manner as specified in
the Explosives Rules 1983 and IS : 4081 of 1986 or latest. Chief Controller of
Explosives or his representative of the jurisdiction shall be contacted for the
same. The quantity of the deteriorated explosives to be disposed off shall be
intimated to the Engineer, prior to its disposal.

i) Explosives, caps, boxes lines or material used in packing of explosives shall
not be left lying around in places to which children or unauthorised persons or
live stock can have access.

iii) Paper or fibrous material employed in packing explosives shall not be put to
any subsequent use. Such material shall be destroyed by burning in the
presence of a Contractor's responsible representative and Site Engineer.

Account of Explosives :

i) A careful day to day account of explosives shall be maintained in an
approved register and manner in accordance with the Explosives Rules 1983
and in the prescribed forms stated therein. This account shall be open to
inspection at all times to' the Controller of Explosives Authorities and other
concerned Authorities like Police and the Site Engineer.

ii) Explosives shall be issued only on competent persons, upon written
requisition signed by the blaster or by the Contractor's authorised
representative for the purpose and only against signature or thumb
impression. Such requisitions shall be preserved by the Contractor's person
in charge of the Magazine.

Preparation of Primer

The primers shall not be prepared near open flames or fires. The work of preparation
of primers shall always be entrusted to the same personnel. Primers shall be used as
soon as possible after they are ready.

Charging of Holes
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Holes for charging explosives shall be drilled with pneumatic drills. The drilling pattern
being so planned that rock muck produced due to blasting can be handled without
necessity of secondary blasting. Pattern of drill holes should be got approved by the
Engineer. The work of charging shall not commence before all the drilling work at the
site is completed, and the supervisor has satisfied himself to that effect by actual
inspection.

While charging, open/naked lamps shall be kept away.

Only wooden tamping rods, without any kind of metal on them, shall be allowed to be
used. The tamping rods shall have cylindrical ends.

Bore holes must be of such a size that the catridges can easily pass down the hole.
Only one cartridge shall be inserted at a time and gently pressed home with tamping
rod. Sand or clay or other tamping material used for filing the hole completed shall not

be tamped too hard.

Controlled Blasting

Whenever required by the Engineer, the rock blasting shall be carefully controlled so
that vibrations generated during the blasting do not cause damage to the buildings
and installations around and the rock pieces do not fly off the pits and thus endanger
these buildings and installations around. Apart from the general precautions
mentioned in the preceeding paragraphs, following protective measures and limits for
use of explosives are suggested as guidelines. The Contractors shall carefully check
the site conditions and submit the details of the scheme he proposes to adopt for
controlling the blast:

a) The hole shall be covered with 0.6 to 1.0 sq.m. mild steel plate of 6 mm
thickness.
b) Reinforcement bar mesh not less than 20 mm dia. at 150 mm centres in both

directions shall be placed over the steel plates.

C) Sand filled bags of 6 to 8 layers shall be placed over the mesh suitably
covering the whole region under blasting operation.

d) Steel plate and reinforcement shall be inspected after every blasting
operation and all twists shall be removed before re-use to the satisfaction of
the Engineer.

e) The whole arrangement shall be duly approved by the Engineer.

f) The Contractor shall design and calculate the charges required to limit the
peak particle velocity due to blast as measured by the engineering
seismograph, less than 5 mm/sec at the nearest existing structure.

0) Explosives shall not be used within fifteen metres, or such greater or lesser
distances as the Engineer may direct, of concrete placed in the Works, or
any existing structure, water main, electric cable, sewer or other services.

h) Line drilling and preshearing technique in rock shall be resorted to where
rock blasting is to be carried out in the close proximity of existing structures,
equipment, etc. (Specifications for line drilling and preshearing technique are
given separately below).

Electric Blasting

The Contractor shall resort to only electric blasting unless otherwise specially
approved by the Engineer. Only the Supervisor in-charge shall possess the key of the
firing apparatus and he shall keep it always with himself. Special apparatus shall be
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used as a source of current for the blasting operations. Power lines shall not be
tapped for the purpose. Only approved make firing apparatus can be used on the job.

The detonators shall be checked before use. For blasting in series only detonators of
the same manufacture and of the same group of electrical resistance shall be used.
Such of the electrical lines as could constitute danger for work of charging, shall be
removed from the site. The firing shall be done with a proper insulating cover so as to
avoid short circuiting due to contact with water, metallic parts or rock etc. The use of
earth as a return line shall not be permitted. The firing cable shall be connected to the
source of power only when nobody is in the area of blasting. Before blasting the
circuit shall be checked by suitable apparatus. After firing, whether with or without an
actual blast, the contact between the firing cable and the source of current shall be
cut-off before people are allowed to leave the shelters.

During storms, charing with electrical detonators shall be suspended. The charges
already placed in the holes shall be blasted as soon as possible, but taking all safety
precautions and giving necessary warning signals. If this is not possible, the site shall
be evacuated till the storm has passed.

Precautions after Blasting

After the blast the supervisor must carefully inspect the work and satisfy himself that
all the charges have exploded.

Removal of Toxic Gases

After the blast takes place in underground works, the workmen shall not be allowed to
go to the face till all toxic gases are evacuated from the face.

Misfires

If it is suspected that part of the blast has failed to fire or is delayed, sufficient time
shall be allowed to elapse before entering the danger zone. When fuse and blasting
caps are used, a safe time should be allowed and then the Supervisor alone shall
leave the shelter to inspect the blasting zone.

Under no circumstances shall the removal of an unexploded charge be attempted.
The hole containing the charge shall be marked and. filled with water. A second hole
shall be drilled some 450 mm away, charged and fired. This 'procedure shall be
repeated until the foreman is satisfied that both charges have exploded. In general
the size of explosive charges used shall be the smallest compatible with efficient
working so as to minimise the chances of danger to persons and property.

Before leaving his work, the Supervisor shall inform the Supervisor of the relieving
shift of any case of misfires and should point out the position with a red cross
denoting the same and also stating what action, if any, he has taken in the matter.

The Supervisor should also at once report at the offices of the Contractor and
Engineer all cases of misfires, the cause of the same and what steps were taken .in
connection with these.

The names of the day and the night shift Supervisors must be noted daily in the
Contractor's office.

If a misfires has been found to be due to a defective detonator or dynamite the whole
guantity or box from which the defective article was taken, must be thoroughly
inspected by the Contractor.

Drilling in holes not completely exploded by blasting shall not be permitted.

Line Drilling and Pre-shearing
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Line drilling and pre-shearing in rock shall be resorted to when so specified or
directed by the Engineer. This technique shall be used when the excavation in rock
has to be carried out to exact lines and levels and when absolutely no over
excavation is permissible. It shall also be used where rock blasting is required to be
carried out in the close proximity of existing structures, equipment, etc.

This technique consists of drilling holes, as close as warranted by the rock conditions
and to such depth as may be necessary, along the periphery (or line) of the area
within which excavation has to be carried out. This will ensure that when rock inside
the area is blasted, over excavation/over break and damage to adjoining property is
avoided as the rock shears off along the line of drilled holes.

The diameter, depth and spacing of holes, shall be designed by the Contractor and
reviewed by the Engineer. The holes shall generally be 35 mm in dia. The Engineer
may direct a second line or subsequent lines of holes to be drilled in addition at a
suitable location/s to facilitate safe excavation.

The layout of the interior blasting holes shall be carefully planned. Only light blasting
is permitted in the interior holes, which are close to the line drilled holes.

The Contractor shall have to carry out tests to determine the amount of explosives
required to ensure an even break at the line as also over breaks are avoided.

After the interior holes are blasted any irregularities in the vertical line drilled face
which was line drilled face which was line drilled shall be removed and trimmed by
wedging, splitting, chiselling and barring.

Excavation shall generally be carried from the centre to the outside.

The Engineer may direct a trench to be cut between adjacent line drilled holes. In
such a case, rock between line drilled holes shall be blasted with such pattern of
holes as will not cause any damage to any structure close by and also not shatter or
render unsuitable any good rock outside the line drilled holes.

Excavation in Hard Rock by Chiselling

This includes rock which is easily excavated by blasting, but due to close proximity of
structures or any other reason that the Engineer may consider, will have to be
excavated by chiselling.

The Contractor may resort to any of the following methods to excavate rock by
chiselling:

€)) Wedging by means of chisels, wedges, pneumatic drills and crowbars,
(b) Heating and quenching,

(c) Controlled blasting with a small charge just sufficient to make a crack in rock
which will be subsequently removed by wedging.

No claim for extra payment shall be entertained by the Corporation, for using

explosives for excavation in hard rock as mentioned above where excavation by
chiselling is specified or directed by the Engineer.

2.2.105 Disposal of Materials

All requirements herein for the disposal by the Contractor, of materials arising from
site clearance or from excavations are subjected to the provisions in Conditions of
Contract.

2.2.106 Excess Excavation to be made good
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2.2.200

2.2.201

2.2.202 Trees

The Contractor, at his own expense, shall, if directed, remove from the Site all
materials resulting from Execss Excavation and shall make good the same with such
kind of fill material or such class of concrete as may be reasonably required by the
Engineer having regard to the circumstances.

General

All areas of the Site falling within the area marked for site grading and excavation or
from which material is to be excavated or upon which filling is to be deposited, as
directed by the Engineer shall be cleared by the Contractor to the extent required by
the Engineer, of all buildings, walls, gates, fences and other structures and
obstructions and of all bushes, hedges, trees and stumps (of girth upto 300mm), roots
and other vegetation except for trees marked for preservation and trees with girth
greater than 300mm. Material so cleared shall so far as suitable be preserved and
stacked for further use but shall otherwise be burnt to ash or disposed off the Site as
directed by the Engineer within a lead of 5.0 km.

Where directed by the Engineer trees shall be uprooted or cut down as near to
ground level as possible. Branches and foliage shall be removed and burnt to ash or
disposed off the Site. Useful timber shall remain the property of Corporation and shall
be cut into suitable lengths and transported a distance not exceeding 5.0kilometres to
a location designated by the Engineer where it shall be offloaded and stacked.

2.2.203 Stumps.

Stumps and roots whether existing or remaining after tree felling shall where directed
by the Engineer be grubbed out and disposed off the Site up to 5.0 km. The resulting
hole shall be filled with approved material deposited in 225 mm layers and compacted
to the same dry density as the adjoining soil.

2.2.204 Eorestry Requlations

The Contractor shall familiarize himself with all local rules and regulations governing
land clearance including the special requirements for forestry areas and shall carry
out his work in strict compliance with all such requirements.

2.2.205 Measurement of Site Clearance

Items in the Bill of Quantities for Excavations shall include for clearing the Site,
including felling of trees and grubbing up of stumps of trees of girth less than or equal
to 300 mm. Work involving breaking of concrete or brickwork during site clearance
shall be paid separately as per items in the Bill of Quantities.

Items for felling trees exceeding 300 mm girth shall include for felling, cuttingup, and
transporting useful timber to the Municipal stockyard as directed by the Engineer.
Trees shall be classified for measurement according to their girth measured at 1.5
metres above mean ground level. Separate measurement will not be made for trees
with girth less than 300 mm. Items for felling trees shall also include for grubbing up
and disposal off the Site of stumps and roots and for filling up the resulting hole all as
directed by the Engineer.

2.2.300 General Excavation
2.2.301 Genperal

General excavation means excavation required for general site grading, structures,
roadworks and borrow areas and shall not include Trench Excavation. General
excavation may also include miscellaneous isolated lengths of trenches inside or
adjacent to other structures.
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The ground shall be excavated by such methods and to such dimensions and depths
as shall allow for the proper construction of the Works and safety of personnel and
equipment used on excavation.

Slopes required for stable formation of sides shall be catered to in the rates quoted
for the item.

Where nominal payment limits of excavation are not shown in the Drawings or
otherwise specified, they shall be deemed to be the minimum net limits which would
allow the outline of the completed structure to be lowered vertically from ground level
into its final position. The Contractor shall make his own allowance for any working
space required, and any excavation outside the aforesaid limits which has not been
ordered by the Engineer, whether it be excavated to suit the Contractor’s method of
working or unavoidable over break or due to his carelessness or error, shall be held
to be Excess Excavation and shall not be paid.

2.2.302 Stripping Topsoil

Where ordered by the Engineer, Topsoil shall be stripped to such depth and over
such areas as he may direct, as a separate operation prior to any further excavation,
which may be required.

2.2.304

Any material in General Excavation which the Contractor considers may be classified
as Soft & Decomposed Rock or Hard Rock shall be notified to the Engineer before
excavation of the material is begun. The quantities of this material excavated from
within the nominal limits of excavation shall be recorded and the record shall be
signed by the Engineer and the Contractor each day or at such shorter intervals as
the Engineer may require. Only such proportion of material so notified and recorded
as the Engineer classifies as Soft & Decomposed Rock or Hard Rock shall qualify for
additional payment under respective items of BOQ. Overbreak (that is excavation
outside the nominal limits of excavation) shall be kept to a minimum and shall be held
to be Excess Excavation.

The excavation in earth, murrum, boulders and soft rock shall be carried out to the
correct levels required and specified and no tolerance, plus or minus, shall be
permitted. However, if any depressions are formed due to removal of boulders, they
shall be made good by filling with M7.5 concrete upto the bottom of the blinding layer
below footing/raft. No payment for the excavation below the specified level and for
filling such hollows with M7.5 concrete shall, however, be made. Excavation in hard
rock may be done either by blasting or chiseling depending upon the site conditions.
When excavation has reached within 300 mm of the prescribed formation level,
further excavation shall be carried out carefully either by blasting or chiseling. Where
blasting is resorted to, small charges shall be used to minimize occurance of heavy
overcuts. The Contractor shall make every effort to carry out the excavation to the
correct formation level as far as practicable. However, undercuts and overcuts upto
200 mm in case of blasting and 80 mm in case of wedging and/or chiseling from the
formation level shall only be permitted, whichever method of excavation is adopted.
All overcuts below the formation shall be made good by filling in with M7.5 concrete
upto the bottom of the blinding layer below footing/raft. All excavation within the
permissible limits of overcuts and filling in with M7.5 concrete shall be paid for
separately. In case of undercuts the payment of excavation shall be restricted to the
actual line of excavation done by the Contractor.

, .

The Contractor shall well and effectively support the sides and ends of all excavations
to prevent any fall or run from any portion of the ground outside the excavation and to
prevent settlement or damage to structures adjacent to the excavation. Any extra
excavation necessary to provide space for such support or other working space shall
be held to be Excess Excavation. If, for any reason, any portion of the bottoms, sides
or ends of any excavations shall give way, the Contractor shall at his own expense
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take all necessary remedial measures including the excavation and removal of all the
ground thereby disturbed both within and outside the nominal limits of excavation and
such extra excavations shall be held to be Excess Excavation.

Where the Contractor elects and is permitted by the Engineer to perform excavations
with sloping faces (other than sloping excavations required as permanent features of
the Works) and without shoring, the excavated faces shall be to stable slopes and
heights and the resulting extra excavation shall be held to be Excess Excavation.

2.2.305 Irimming Excavations

When excavating to specified levels for the foundation of any structure or to specified
limits for the face of any structure required to abut undisturbed ground, the Contractor
shall not excavate the last 150 mm until immediately before commencing the
constructional work, except where the Engineer shall permit otherwise. Should the
Contractor have excavated to within 150 mm above these specified levels or to within
150 mm of these specified limits before he is ready or able to commence the
constructional work he shall, where required by the Engineer, excavate further so as
to remove net less than 150 mm of material immediately before commencing the
constructional work and such further excavation shall be held to be Excess
Excavation.

Before commencement of any constructional work all shattered and loose material
shall be removed from the excavations by hand so as to ensure that the work rests on
a solid and perfectly clean foundation or abuts against solid ground.

2.2.306 Inspection by the Engineer

When the specified levels or limits of excavation are reached, the Engineer will
inspect the ground exposed and if he considers that any part of the ground is by its
nature unsuitable he may direct the Contractor to excavate further. Such further
excavation shall be refilled to the specified levels or limits with concrete, selected
excavated material or selected imported material as directed by the Engineer, but
shall not be held to be Excess Excavation.

Should the material forming the bottom of any excavation, while acceptable to the
Engineer at the time of his inspection, subsequently become unacceptable to him due
to exposure to weather conditions or due to flooding or have become puddled, soft or
loose during the progress of the Works, the Contractor shall remove such damaged,
softened or loosened material and excavate further by hand. Such further excavation
shall be held to be Excess Excavation.

2.2.307 Disposing Excavated Material

All excavated material shall remain the property of Employer. The disposal of
excavated material within the Site will, unless the Engineer orders otherwise, be at
the Contractor’s discretion but shall be so arranged as to suit the overall requirements
for the construction of the Works.

The Contractor shall ensure that no excavated material which is suitable for and is
required for reuse in the Works is transported to the Engineer’s tip unless so ordered
by the Engineer.

The Term “excavation” shall be deemed to include for disposing excavated material
within the Site in any of the following ways :-

Backfilling to excavations and completed structures (except where such backfilling is
specified as special filling ) using suitable excavated material and including placing in
temporary spoil tips and any double handling required all so as specified hereafter,

or transporting and placing approved excavated material in permanent spoil tips,
including the shaping and drainage of such tips all as specified hereafter;
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or transporting selected excavated material to specified locations within the Site
where embankments are to be constructed or where filling around structures is
specified to be constructed as embankment including tipping ready for spreading and
compacting and any double handling required.

2.2.308 Backfilling, General Site Grading, & Sand Filling
(a) EillMaterial

All fill material whether such material is brought from outside borrow areas or
excavation within the site, will be subject to Engineer’s approval. Notwithstanding
any approval given to the fill material or borrow areas from which fill material is
proposed to be brought, the Engineer reserves the right to reject such material
which in his opinion either does not meet the specification requirements or is
unsuitable for the purpose for which it is intended.

It shall be Contractor’s responsibility to locate suitable borrow areas for required
fill material. Such areas will be inspected by Engineer and approved before
Contractor makes arrangements to borrow the fill material. The topsoil, which
may contain vegetation, rubbish, slush etc. shall not be used. If required by
Engineer, Contractor shall arrange to have trial pits of specified dimensions and
numbers dug at specified locations, for the Engineer to examine the nature and
type of material likely to obtained form the borrow areas.

Unless separately provided for, all lead, lift and transportation required for
bringing in the fill material from borrows areas or from excavation from within the
site shall be included in the Contractor’s quoted unit rates.

The borrowed soil shall be generally granular, and non-cohesive. It shall consist
of sand, silty sand, murrum, ordinary soil, gravel and shingles. Dredged material,
free from clayey deposit, will be accepted. Fill material shall also be free from
sulphates, salts, organic, foreign and other harmful or objectionable materials.
Any material rejected by the Engineer shall be removed from the site
immediately.

Roads, of temporary nature, required to be constructed for access and for
movement of men, materials, equipments, transport vehicles, vehicles carrying fill
material etc. to or over borrow areas and/or to or over areas on which fill has to
be deposited shall be constructed by the Contractor at his own cost. Such costs
shall be deemed to have been included in the unit rates quoted by Contractor.
Such access roads shall be maintained in good condition during all seasons to
ensure completion of the work according to the time schedule.

(b) Backfilling

Excavated material used as backfilling to excavations or completed structures
shall be free from rubbish, vegetation, clods and lumps and shall be approved by
the Engineer. The approved materials shall be placed in layers, not exceeding
225 mm in depth before compaction and shall be compacted to a dry density not
less than 95% of the maximum dry density obtained by the test in Part 7 of
IS2720 or to such higher density as is specified hereinafter or shown on the
Drawings. During compaction the backfill shall have a uniform moisture content
equal to or a little above the optimum moisture content recorded in the IS
Compaction Test. Where necessary the Contractor shall adjust the moisture
content of the backfill either by drying out or by adding water. After such drying
out or adding of water the backfill shall be thoroughly mixed until the moisture
content is uniform.

Soft material shall not be used as backfilling around structures in rock. The
Contractor shall backfill such excess excavation with concrete, rubble, stone or
rockfill as directed by the Engineer. Filling other than concrete shall be placed in
layers not exceeding 300 mm in thickness, shall be thoroughly compacted and
have adequate fines content to fill the voids.
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Should the material being placed as backfilling, while acceptable at the time of
selection, become unacceptable to the Engineer due to exposure to weather
conditions or due to flooding or have become puddle, soft or segregated during
the progress of the Works, the Contractor shall at his own expense remove such
damaged, softened or segregated material and replace it with fresh approved
material.

The Contractor shall when placing the backfilling make due allowance for any
settlement that may occur before the end of the Defects Liability Period. Where
necessary, the Contractor shall during the Defects Liability Period and at or
before the end of the Defects Liability Period remove any excess material or
make up any deficiency or backfilling to the specified levels.

Backfilling as per specification the sides of foundations of columns, footings,
structures, walls, tanks, rafts, trenches, etc. with excavated material will be paid
for separately. It shall be clearly understood that the rate quoted for excavation
shall include conveying of selected stacked material to the place of final backfill,
compaction, etc. as specified. As a rule material to be backfilled shall be stacked
temporarily within the basic lead of 300 metres for such material, the conveyance
of the material for the extra distance over the basic lead of 300 metres for
backfilling will be paid for.

Payment for fill inside plinth or similar filling with selected excavated material will
be made separately. Payment for this work will be made based on measurement
of plinth dimensions filled. The plinth ground levels shall be recorded before hand
for this purpose.

Backfilling, plinth filling and site grading with borrowed earth will be paid for at
rates quoted. The quoted rate shall include all operations such as lead and
transport, fill, compaction, etc. as specified. Actual quantity of consolidated filling
or actual quantity or excavation in the borrow pits (less such top soil which has
been excavated and not used for filling) whichever is less shall be measured and
paid for in cubic metres. The lead, lift etc. shall be as indicated in the schedule of
guantities.

Compaction shall be carried out to achieve at least 95% of standard Proctor Dry
Density at an optimum moisture content determined in accordance with the
relevant IS Specification. It shall be ensured however that the minimum
compacted dry density is not less than 1.6 M.T./M>. As the work progresses field

density tests shall be conducted on each layer at the rate of one test for every

1000 square metres to check whether the desired compaction has actually been
achieved.

(c) General Site Grading

Site grading shall be carried out as indicated in the drawings and as directed by
Engineer.

Excavation shall be carried out as specified . Filling and compaction shall be
carried out unless otherwise indicated below.

The approved material shall be placed in layers not exceeding 225 mm indepth
before compaction and shall be compacted to a dry density not less than 95
percent of the maximum dry density obtained by the test in Part 7 of IS 2720 or to
such a higher density as shown on the drawing.

To ensure that the fill has been compacted as specified, field and laboratory tests
shall be carried out by the Contractor at his own cost.

Field compaction test shall be carried out at different stages of filling and also
after the fill to the entire height has been completed. This shall hold good for
embankments as well.
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The Contractor shall protect the earthfill from being washed away by rain or
damaged in any other way. Should any slip occur, the Contractor shall remove
the affected material and make good the slip at his own cost.

The fill shall be carried out to such dimensions and levels as indicated on the
drawings after the stipulated compaction. The fill will be considered as incomplete
if the desired compaction has not been obtained.

If specifically permitted by Engineer, compaction can be obtained by allowing
loaded trucks conveying fill or other material to ply over the fill area. Even if such
a method is permitted, it will be for Contractor to demonstrate that the desired /
specified compaction has been obtained. In order that the fill may be reasonably
uniform throughout the material should be dumped in place in approximately
uniform layers. Traffic over the fill shall then be so routed to compact the area
uniformly throughout.

If so specified, the rock as obtained from excavation may be used for filling and
leveling to indicated grades without further breaking. In such an event, filling shall
be done in layers not exceeding 50 cms approximately. After rock filling to the
approximate level indicated above has been carried out, the void in the rocks
shall be filled with finer materials such as earth, broken stone, etc. and the area
flooded so that the finer materials fill up the voids. Care shall be taken to ensure
that the finer fill material does not get washed out. Over the layer so filled, a 100
mm thick mixed layer of broken material and earth shall be laid and compaction
carried out by a 12 tonne roller. Not less than twelve passes of the roller shall be
accepted before subsequent similar operations are taken up.

(d) Sand Filling in Plinth and Other Places

Backfilling shall be carried out with local sand at places as directed by the
Engineer. The sand used shall be clean, medium grained and free from
impurities. The filled-in-sand shall be kept with water for 24 hours to ensure
maximum consolidation. Any temporary work required to contain sand under
flooded condition shall be to Contractor's account. The surface of the
consolidated sand shall be dressed to required level or slope. Construction of
floors or other structures on sand fill shall not be started until Engineer has
inspected and accepted the fill.

(e) Measurment

Actual quantity of the consolidated sand filling shall be measured and paid for in
cubic metres. Payment for filling upto the proposed finished grade level shall be
made under general site grading and filling from proposed finished grade level to
proposed plinth level shall be made under plinth filling.

2.2.309 Local Rules and Regulations

The Contractor shall familiarize himself with the local rules and regulations governing
the excavation, quarrying operations, etc. and the work shall be carried out strictly in
accordance with rules and regulations, if any. Whenever a quarry is required to be
opened in connection with the execution of work covered under this Contract, the
Contractor shall investigate that it shall yield stones and other materials such as
sand, murrum, soil etc., of approved quality and shall satisfy himself as to the
availability in desired quantity. He shall supply free of cost necessary quantity of
sand, stone, metal aggregate, etc. to the Engineer for carrying out tests as required
by the Engineer and well in advance of its use so as to get approval to the quality of
the material. The cost of opening and operating and transporting the material from the
quarry shall be borne entirely by the Contractor.

The Contractor shall obtain all necessary permission from the concerned authorities
before opening the quarry. In case of quarries in private lands, it is for the Contractor
at his cost to arrange for quarrying of the material on payment of whatever charges
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as may be due to the owner. The Contractor shall abide by the revised procedure
regarding royalty for materials vide G. R. Revenue and Forest Department’s No.
MMR/2169/15403-B dated 8/12/1970.

2.2.310 Spoijl Tips on the Site

The limits of permanent spoil tips shall be as shown on the Drawings or as may be
required by the Engineer for landscaping purposes. Temporary spoil tips may be
used to store excavated material as required and shall be arranged by the Contractor
subject to the Engineer's approved having regard to any particular requirements of
the Contract.

Only material which is required by the Engineer shall be placed in the various spoil
tips, topsoil being placed in separate spoil tips where so ordered. No tree trunks,
stumps, roots, branches or rubbish of any kind shall be placed in spoil tips.

The Contractor shall form separate spoil tips of useful materials as follows :-

i) Good quality rubble and hardcore
i) Khandkies and corner stones

iii) Inferior quality rubble

iv) Soft rock, earth and murrum

V) Hard rock

Permanent spoil tips shall be finished to shapes as indicated on the Drawings or as
required by the Engineer. Temporary spoil tips shall be so shaped as to maintain
stability and good drainage at all times.

2.2.311 Disposal of Excavated Materjal off Site

2.2.312

Excavated material which is not required for or is unsuitable for re-use in the works
shall be disposed off as directed to locations designated by the Engineer (Engineer’s
tip). Such material shall remain the property of the Corporation and shall be
transported and deposited at places designated by the Engineer. Material so
deposited shall be shaped up or spread and leveled as directed by the Engineer. Any
necessary work to provide access to Engineer’s tips or other preliminary work in
connection therewith shall be carried out by the Contractor in consultation with the
Engineer and the expenses thereof shall be included in the rate quoted for the item.

ield drains i | ,

Should any existing sub-soil or field drains be uncovered during general excavation,
the Contractor shall either carefully replace them when backfilling, or, if this is
impracticable shall divert them to new drains or ditches, or otherwise relay them as
the Engineer may direct, and all work in this connection shall be ordered by the
Engineer as additional work.

2.2.313 Dewatering

All excavations shall be kept free of water. Grading in the vicinity of excavations shall
be controlled to prevent tidal and surface water running into excavated areas.
Contractor shall remove by pumping or other means any water inclusive of rainwater
and subsoil water accumulated in excavation and keep all excavations dewatered
until the foundation work is completed and backfilled. Sumps made for dewatering
must be kept clear of the excavations/trenches required for further work. Method of
pumping shall be acceptable to the Engineer, but in any case, the pumping
arrangement shall be such that there shall be no movement of subsoil or blowing in
due to differential head of water during pumping. Pumping arrangements shall be
adequate to ensure no delays in construction.

When there is a continuous inflow of water and quantum of water to be handled is
considered in the opinion of Engineer as large, well point system, single stage or
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multistage, shall be adopted. The Contractor shall submit to Engineer his scheme of
well point system including the stages, the spacing, number and diameter of well
points, headers etc., and the number, capacity and location of pumps for approval.
Unless separately provided for in the schedule of prices, the cost of dewatering shall
be included in the item rate for excavation.

2.2.314 Timber Shoring

Close timbering shall be done by completely covering the sides of the trenches and
pits generally with short, upright members called ‘polling boards’. The boards shall
generally be placed in position vertically side by side without any gap on each side of
the excavation and shall be secured by horizontal walings of strong wood at
maximum 1.2 metresspacings and suitably strutted. If the soil is very soft and loose,
the shoring shall be progressively done as the excavation progress. The boards shall
be placed horizontally against each side of the excavation and supported by vertical
walings, which in turn shall be suitably strutted. The lowest boards supporting the
sides shall be driven into the ground and no portion of the vertical side of the trench
or pit shall remain exposed, so as to render the earth liable to slip out.

The shoring material shall not be of sizes less than those specified below unless steel
sheet piling is used or unless otherwise approved by the Engineer in writing :

a) Planks - 5cm x 25 cm
b) Walling pieces - 10cm x 20 cm
C) Struts - 15cm x 20 cm

Timber shoring shall be ‘close’ or ‘open’ type, depending on the nature of soil and the
depth of pit or trench. The type of timbering shall be as acceptable to the Engineer. It
shall be the responsibility of the Contractor to take all necessary steps to prevent the
sides of excavations, trenches, pits, et., from collapsing.

Timber shoring may be required to keep the sides of excavation vertical to ensure
safety of adjoining structures or to limit the slope of excavations, or due to space
restrictions or for other reasons. Such shoring shall be carried out, except in an
emergency, only under instructions from Engineer.

The withdrawal of the timber shall be done very carefully to prevent the collapse of
the pit or trench. It shall be started at one end and proceeded systematically to the
other end. Concrete or masonry shall not be damaged during the removal of the
timber. No claim shall be entertained for any timber, which cannot be retrieved.

In the case of open timbering, the entire surface of the side of trench or pit is not
required to be covered. The vertical boards of minimum 25cm x 4 cm sections shall
be spaced sufficiently apart to leave unsupported strips of maximum 50 cm average
width. The detailed arrangement, sizes of the timber and the spacings shall be
subject to the approval of Engineer. In all other respects, specification for close
timbering shall apply to open timbering.

In case of large pits and open excavations, where shoring is required for securing
safety of adjoining structures, the method of shoring shall be submitted to the
Engineer for his approved. If, the Engineer directs any timbering to be left-in,
Contractor shall be paid for at an agreed rate for such left-in timbering.

Unless separately provided for in the Schedule of Quantities, shoring is deemed to
have been included in the unit rates quoted for excavation. If separately provided in
the Bill of Quantities the actual effective area of shored faces as approved by
Engineer shall be measured in sq.m. All planks, boards, walings, verticals, struts,
props and all other materials required for shoring and subsequent safe dismantling
and removal shall be deemed to be included in the quoted unit rates.
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2.2.315 Anti-termite Treatment

This part of specification covers chemical treatment of soils for the protection of
builders from attack by subterranean termites.

Applicable codes

IS 6313 (Part 1) - Constructional measures

IS 6313 (Part 1) - Pre-constructional chemical treatment
Measures

IS 6313 (Part 1) - Treatment for existing buildings

Materials

Chemicals toxic to subterranean termites may be used effectively to check termite
infestation in the soil. Chemicals conforming to Indian standards in water emulsion
shall be applied uniformly over the area to be treated.

Mound Treatment

If termite mounds are found within the plinth area, these shall be destroyed by means
of insecticides in form of water suspension or emulsion which should be poured into
the mounds at several places after breaking open the ear hen structure and making
holes with crow bars. For a mound volume of about one cabicmetre, 4 litres of an
emulsion in water of one of the following may be used:

a) 5 percentDDT

b) 0.5 percent BHC

c) 0.25 percent dieldrin

d) 0.25 percent aldrin

e) 0.5 percent heptachlor

f) 0.5 percent chlordane

Soil Treatment

Soil beneath the building and around the foundation shall be treated with soil
insecticide. The purpose of treatment is to create chemical barrier between the
ground from where termites come and woodwork and other cellulosic materials in the
building. Any one of the following chemicals in water emulsion shall be applied
uniformly over the area to be treated.

Chemical Concentration by weight, percent
Dieldri 0.5

Aldrin 0.5

(conforming to IS 1306)

Chlordane 0.5

(conforming to IS 2863)

Heptachlor 0.5

(conforming to IS 6432)

2.2.316 Measurement of General Excavation

ltems in the Bill of Quantities for “excavations” except where expressly indicated
otherwise shall apply to excavation in any material and shall include not only all works
in connection with excavation and backfill but also stacking the excavated material on
the Site for being used as backfill or disposing the excavated material to permanent
spoil tips or to embankments all as specified.
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Items for “Disposal to Engineer’s tip” measured extra over excavation items, shall
include for the disposal of excavated material to any tipping location designated by
the Engineer, all as specified, at a distance from the place of excavation not
exceeding five kilometers. By the most direct practicable route. Material disposed off
at an Engineer’s tip at a distance greater than five kilometers shall qualify for
additional payment under a further E.O item for “Haulage”to Engineer’s tip in excess
of five kilometers.

Items for “Excavation in Soft & Decomposed Rock or Hard Rock”, measured E.O.
other excavation items, shall include for all additional work in connection with
excavation in Soft & Decomposed Rock or Hard Rock and also for any allowance the
Contractor considers necessary to cover overbreak and the making good thereof.

All work in connection with excavation and subsequent disposal of excavated material
as specified shall be valued by measurement of such items as are set forth in the Bill
of Quantities for “Excavation” and where appropriate, items for “Soft & Decomposed

Rock or Hard Rock and for disposal to the Engineer’s tips. All such measurement
shall be the net volume of the material excavated to the specified levels and limits
described herein or shown on the Drawings, no allowance being made for bulking. No
separate payment shall be made in respect of Excess Excavation.

Anti-termite treatment shall be paid for on the basis of SQ.M of the area treated with
anti-termite chemicals.

2.2.400 Pipe Trenches
2.2.401 General

Trench Excavation (as previously defined) means excavation of trenches into which
pipes are to be laid and the term pipes shall mean pipes of all kinds and for whatever
purpose.

The line and level of trenches shall be as shown on the Drawings or as may be
required by the Engineer. Before commencing Trench Excavation, the route of the
trench shall be pegged out accurately and the ground levels shall be agreed with the
Engineer. Strong sight rails shall then be fixed andd maintained at each change of
gradient and at as many intermediate points as may be necessary. On these rails
shall be marked the center line and the level to which the excavation is to be carried
out, such rails being not more than thirty five metres apart.

2.2.402 Trench Excavatjon Generally

Trench excavation shall be carried out by such methods and to such lines,
dimensions and depths as shall allow for the proper construction of the Works,
provided always that, unless the Engineer permits otherwise, no Trench Excavation
shall be less than 500 mm in width and no Trench Excavation for pipes larger than
200 mm diameter shall exceed the widths stated :-

0] excavation in firm ground
or soft rock, no shoring required D + 1000 mm
(i) excavation in soft ground or
any conditions requiring shoring D + 1400 mm
(iii) excavation in Rock D + 1000 mm

Where D is the inside diameter of the pipe in mm.

Notwithstanding the foregoing, any Hard Rock in Trench Excavation shall be so
excavated that the clearance between the pipe when laid and the Hard Rock sides
and bottom of the trench is kept to the minimum limits necessary to provide for the
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specified thickness of bedding haunching and surround to the pipe. Any excavation
outside these limits whether for working space or due to overbreak shall be held to be
Excess Excavation.

The sides of Trench Excavation shall be vertical unless the Engineer permits
otherwise.

Any widening or deepening of Trench Excavations necessary to accommodate
curves, joints or bends in the pipe as shown on the drawings or when ordered by the
Engineer shall be held to be general excavation but that required by the Contractor to
provide extra working space for the construction thereof shall be held to be Excess
Excavation.

For the purpose of measuring certain work in connection with Trench Excavation,
“nominal limits” of Trench Excavation and any excavation outside these limits, which
has not been ordered by the Engineer, shall be held to be Excess Excavation.

No length of Trench Excavation shall be started until the pipes to be laid in that length
are available on the Site.

2.2.403 Irial Pits or Trenches

The Engineer may require trial pits or trenches be excavated well ahead of the trench
excavation to such depths as he shall order to determine the alignment for the trench.

Any further trial pits or trenches required by the Contractor to determine the position
of underground services, sub-soils, drains or for any other reason shall be excavated
and reinstated at the Contractor’s expense.

The Contractor shall arrange for the refilling and reinstatement of trial pits or trenches
to be carried out immediately after the required information is obtained. The
reinstatement of the surfaces of trial pits or trenches shall be carried out to the
approval of the Engineer.

2.2.404 Trench Excavation in Roads and Footpaths

All Trench excavation and other work carried out within the limits of any road shall be
completed as rapidly as possible and not more than half of the width of the
carriageway shall be obstructed at a time. Road drains and grips shall be kept free
from obstruction. In a event the Contractor shall take special precautions, which shall
include the continuous support of the sides of the excavation, from the time when
excavation is begun until the refilling of the trench is placed, to ensure that there is no
disturbance of the adjacent road or road foundation.

Where excavated material has temporarily been deposited on grass margin or road
pavement, the margin or road pavement shall on completion of refilling be restored
entirely to its original condition and left free from loose stones.

2.2.405 Trench Excavatjonin Fields etc,

The term “fields” includes fields, moorlands, grass verges the like and all private
lands, and no length of Trench Excavation located in fields shall be commenced until
suitable temporary fencing has been erected around that length unless the Engineer
permits otherwise. Temporary fencing shall not be removed without the Engineer’s
permission which will not normally be given until the Trench Excavation has been
refilled and reinstated to the original ground condition or as directed by the Engineer.

The Contractor shall have particular regard to the safety of livestock in fields or which
may be introduced to the fields, and shall ensure that all open excavations, access
routes and steep or loose slopes arising from the Contractor’s operations in these
fields are adequately fenced and protected.
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After the erection of temporary fencing Contractor shall remove Topsoil to such depth
and over such areas as may be necessary to provide sufficient material to ensure
adequate surface reinstatement of the working areas occupied by the Contractor for
construction of the pipeline.

2.2.406 Soft & Decomposed Rock and Hard Rock in Trench Excavation

Any material in trench Excavation which the Contractor considers may be classified
as Soft & Decomposed Rock or Hard Rock shall be notified to the Engineer before
excavation of the material is begun. The quantities of this material excavated from
within the nominal limits of Trench Excavation shall be recorded and the record
signed by the Engineer and Contractor each day or at such shorter intervals as the
Engineer may require. Only such proportion of material so notified and recorded as
the Engineer classifies as Soft & Decomposed Rock or Hard Rock shall qualify for
payment under respective items of BOQ. Overbreak shall be kept to a minimum and
shall be held to be Excesss Excavation.

2.2.407 Supporting Trench Excavations

The Contractor shall well and effectually the sides of Trench Excavation to prevent
any fall or run from any portion of the ground outside the excavation and to prevent
settlement of or damage to structures adjacent to the excavation. The Contractor
shall be deemed to have made his own allowance for any extra excavation necessary
to provide space for such support and for any other working space. If for any reason
any portion of Trench Excavation shall give way, the Contractor shall at his own
expense take all necessary remedial measures including the excavation and removal
of all the ground thereby disturbed and such extra excavation shall be held to be
Excess Excavation.

Where the Contractor elects and is permitted by the Engineer to execute. Trench
Excavation with battered sides instead of providing support as aforesaid they shall be
excavated to stable slopes and heights and the resulting extra excavation shall be
held to be Excess Excavation.

2.2.408 Irimming Trench Excavations

When excavating to specified levels for Trench Excavation or to specified limits for
the face of any structure therein required to about undisturbed ground, the Contractor
shall not excavate the last 150 mm until immediately before commencing
constructional work except where the Engineer permits otherwise. Should the
Contractor have excavated to within 150 mm above these specified levels or to within
150 mm of these specified limits before he is ready to able to commence the
constructional work he shall where required by the Engineer excavate further so as to
remove not less than 150 mm of material immediately before commencing the
constructional work and any such further excavation shall be held to be Excess
Excavation.

Where no bedding material is specified to be laid beneath the pipe the bottom of
Trench Excavations shall be carefully boned in and trimmed true to grade with the aid
of a straight edge at least six metres long so as to ensure a continuous support for
the pipes. The trench bottom shall then be pricked over with a fork and any stones or
flints either likely to cause the pipe to bed unevenly or to damage the pipe and its
coating of greater than 20 mm in size shall be picked out of the pipe bed and any
holes so formed shall be filled in with soft material and trimmed to the correct level.

Where no bedding material is specified, all shattered and loose material shall be

removed from the bottom of the Trench Excavation so that the bedding material rests
on a solid and clean foundation.

2.2.409 Inspection by Engineer
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When the specified levels of Trench Excavation are reached the Engineer will inspect
the ground exposed and if he considers that any part of the ground is by its nature
unsuitable he may direct the Contractor to excavate further and to refill the further
excavation with such material as he may direct but such further excavations shall not
be held to be Excess Excavation.

Should the bottom of any Trench Excavation while acceptable to the Engineer at the
time of his inspection subsequently become unacceptable due to exposure to
weather conditions or due to flooding or have become puddle, soft or loose during the
progress of the Works, the Contractor shall remove such damaged, softened or
loosened material and excavate further by hand. Such further excavation shall be
held to be Excess Excavation.

2.2.410 Disposing Material from Trench Excavations

22411

Subject to any specified requirements of the Contract, the Contractor shall make his
own arrangements for the temporary storage of any excavated material which is
required for use in refilling Trench Excavations, including any necessary double
handling. In this connection the Contractor shall have regard to the working areas
available to him for the construction of the pipeline particularly where this is located in
roads or in other places to which the public has free access. Any temporary tips
alongside the Trench Excavations shall be to stable slopes and heights.

Where the nature of the excavated material is suitable the Contractor's temporary
storage as aforesaid shall include for the separate storage as the Engineer may direct
of any of the various grades of material hereinafter specified for the refilling and
surface reinstatement of Trench Excavation, namely, soft material, coarse material,
hard material and topsoil.

Any excavated material not required for or not suitable for use as refilling as aforesaid
or for use elsewhere in the Works shall become property of the Corporation and shall
be dealt with .

Irenches notto be left open

Trench Excavation shall be carried out expeditiously and, subject to any specific
requirements of the Contract, the refiling and surface reinstatement of Trench
Excavations shall be commenced and completed as soon as reasonable practicable
after the pipes have been laid and jointed.

Pipelaying shall follow closely upon the progress of Trench Excavation and the
Contractor shall not permit unreasonably excessive lengths of Trench Excavation to
remain open while awaiting testing of the pipeline. The Contractor shall take
precautions to prevent flotation of pipes in locations where open Trench Excavation
may become flooded, and these precautions may include the partial refilling of the
trench leaving pipe joins exposed while awaiting tests of the joints.

If the Engineer considers that the Contractor is not complying with any of the
foregoing requirements he may prohibit further Trench excavation until he is satisfied
with the progress of laying and testing of pipes and refilling of Trench Excavations.

2.2.412 Refilling Trench Excavation

Trench excavations shall normally be refilled using suitable materials selected from
excavations carried out within 300 meters of the length to be refilled. Special
requirements for bedding and backfilling around thin walled pipes are given in part 4
Clause 1.11.

Soft material (free from stones greater than 75mm in size for pipes without bitumen
sheathing and 20 mm in size for pipes with bitumen sheathing) shall be deposited in
150mm layers and thoroughly rammed under and around the pipe with suitably
shaped rammers working alternately on either side of the pipe (particular care being
taken to avoid damage to the pipe and any sheathing) until the trench has been
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refilled up to the crown of the pipe and thereafter until the soft filling has been carried
up at least 300mm above the top of the pipe.

The remainder of the refilling may consist of coarse material (including broken rock
from excavation in Hard Rock) free from boulders and clods of earth larger than 150
mm in size provided that the compacted backfill is, in the opinion of the Engineer,
sufficiently dense to prevent materials from the superimposed layers being washed
into the voids in such backfill. This coarse material shall be spread in layers of not
greater depth than 225mm and be thoroughly rammed by an approved mechanical
rammer. The coarse filling is to be carried up to the level at which (in roads and
footpaths) surface reinstatement is to commence or (elsewhere) to such level as with
the surface reinstatement of the whole of the topsoil will leave the finished work
sufficiently “proud” to allow for further settlement to the original ground level.

Hard material such as broken rock and original road metalling shall normally be used
only for the surface reinstatement of roads as specified but where it is suitable and
available in sufficient quantity it may be used in place or as well as the aforesaid
coarse material.

Where necessary, the Contractor shall adjust the moisture content of the refill
material either by drying out or by adding water to assist the compacting of the
material.

Should the material being placed as refilling, while acceptable at the time when
approved, become unacceptable to the Engineer due to exposure to weather
conditions or due to flooring or have become puddled, soft or segregated during the
progress of the Works, the Contractor shall at his own expense remove such
damaged, softened or segregated materials ands replaced it with fresh approved
material.

Where directed by the Engineer, Trench Excavations shall be refilled with concrete.

2.2.413 Soft Refill Material Special Measures

Where in the opinion of the Engineer, sufficient supplies of the aforesaid soft material
for trench refilling cannot reasonably be obtained from trench Excavations within
three hundred meters of the length of trench to be refilled without resorting to sieving
or other special means, then the Engineer may order the Contractor.

(a) to carry out such work as may be necessary to sieve out stones, or

(b) to transport suitable soft materials from Trench Excavations at distances greater
than three hundred meters from the length to be refilled (“overhaul”), or

(c) to excavate soft material from suitable borrow areas and transport it to the length
of trench to be refilled.

The Contractor shall carry out any or all of these above-mentioned items as directed
by the Engineer.

2.2.414 Surface Reinstatement in Fields, etc,

After he has refilled Trench Excavations in fields and grass verges in the manner and
to the level specified, the Contractor shall replace all Topsoil previously removed and
it shall be evenly distributed and leveled over the full extent of the stripped area. Such
of the working areas occupied by the Contractor as were originally down to grass
shall be sown with grass seed of equivalent quality and maintained until the new
grass is properly established.

Other areas not originally down to grass shall be dressed with suitable fertilizers
harrowed in so as to restore the original level of fertility.

2.2.415 Surface Reinstatementin Roads and Footpaths
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Surface reinstatement of refilled Trench excavations in roads and footpaths shall
consist of approved backfill material which has been well compacted and brought up
to the subgrade level of the adjacent road surface. The balance portion including
surface pavements shall be made good with similar material as that of the adjacent
road, and shall be so maintained (including topping up when necessary) until the end
of the Defects Liability Period or until remain over for permanent reinstatement by the
appropriate authority, or, taking over certificate whichever is sooner.

2.2.416 QOther Structures along the Pipeline

The Contractor shall carry out further excavation as may be necessary to
accommodate structures such as anchor blocks and valve chambers. Such
excavation shall include for disposal of surplus material and where appropriate, for
backfilling round the structures.

2.2.417 Land Drains

Where land drains, mole drains or field drains are severed by Trench Excavation they
shall be kept in effective temporary operation during construction of the pipeline.

At the appropriate stage of refilling the Trench Excavation, the drains shall be
permanently restored as follows :-

The drain on either side of the Trench Excavation shall be cut back for at least 300
mm and a suitable length and diameter of pitch fiber or other approved pipe shall be
jointed to the existing drain and laid resting at the ends on solid ground with clay or
other stopping to prevent the subsequent run of land drainage water into the pipe
trench. During trench refilling, earth shall be carefully placed and thoroughly
compacted under the drainpipes to give them adequate support.

2.2.418 Existing Service

Where Trench Excavation is carried out close to or across the line of sewers, pipes,
cables and other services, the Contractor shall, where necessary, provide temporary
supports or slings and where such sewer, pipe, cable or other service is temporarily
disturbed it shall be replaced.

Where, in the opinion of the Engineer, Construction of the pipeline cannot reasonably
be carried out unless the sewer, pipe, cable or other service is permanently severed
or permanently diverted or permanently supported by concrete he shall order the
Contractor to undertake such work.

Notwithstanding any relevant information furnished by the Engineer, the Contractor
shall be responsible for ascertaining from his own inspection of the site and from the
respective supply authorities and other public bodies the positions of all mains, pipes
and cables whether underground or overhead, within or near the Site.

2.2.419 Hedges, Fences and Walls

Where the Trench Excavation crosses barriers such as hedges, fences and walls, the
Contractor, as a temporary measure during construction of the pipeline, shall provide
temporary fencing for any parts of such barriers as have had to be removed.

After Trench Excavation has been reinstated, the Contractor shall carry out such work
as the Engineer may order for permanent restoration of such barriers.

2.2.420 Crossing Watercourses etc,

Where the pipeline crosses rivers, culverts and other watercourses, the Contractor
shall be deemed to have allowed for all the additional measures necessary for the
proper construction of the pipeline at these crossings including maintaining the full
flow of water across the trench.
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2.2.421 Measurement of Trench Excavation

ltems for Trench Excavation shall apply to excavation in any material and shall
include not only for all work in connection with excavation including timber shoring but
also for refilling of trenches and for disposal of surplus material, for temporary fencing
and, in fields, for the stripping and subsequent reinstatement of the top surface all as
specified. Disposal of surplus excavated material shall be as specified.

The depth of Trench Excavation shall be measured vertically from the original ground
level or, where appropriate, from the ground level remaining after the completion of
any general excavation or filling down to the specified invert level of the pipe plus the
thickness of the pipe plus, where appropriate, the specified thickness of bedding for
the pipe.

For the purpose of measuring quantities of other items additional to Trench
Excavation (such as Incidental Excavation, surface reinstatement, land drains and
services) Trench Excavations shall be deemed to be of the nominal dimensions
stated below :-

(a) The nominal depth shall be depth as defined in the preceding paragraphs.
(b) The nominal width shall be as set out .

The sides of Trench Excavation shall be deemed to be vertical and the nominal
widths shall apply to any depth of trench and whether or not bedding or surround to
the pipe is specified.

Storing and dewatering shall be deemed to be included in the unit rates quoted for
trench excavation unless separately provided for in the schedule of quantities.

Trench Excavation and all work is connection therewith as specified shall be valued
by the measurement only of such items as are set forth in the Bill of Quantities except
where expressly provided for otherwise by the inclusion in the Bill of Quantities of any
of the following further items :

Incidental Excavation for trial pits and trenches ordered by the Engineer shall be

measured as the volume excavated and shall include for supporting the excavation
and for refilling the trial pits and trenches and, where in fields, for surface
reinstatement.

Incidental Excavation for structures situated in the pipeline shall be measured only
to the extent that the net excavation required to accommodate the structure falls
outside the nominal dimensions of the Trench Excavation.

Incidental Excavation for removal of unsuitable material shall (unless it is held to

be Excess Excavation) be measured as the volume ordered by the Engineer to be
excavated beyond the nominal dimensions of Trench excavation and shall include for
the disposal of the excavated material.

measured E.O. Trench Excavation items,
shall include for all additional work in connection with excavation in Soft &
Decomposed Rock or Hard Rock and within the nominal limits of Trench Excavation
in rock. Items for E.O. Incidental Excavation shall be measured similarly.

Excess Excavation and the backfilling thereof shall not be measured for payment.
Concrete refill(excluding bedding and surround) to such lengths of Trench
Excavation as may be ordered by the Engineer shall be measured as the volume of

concrete required to fill such lengths to the depth ordered and to the nominal width of
the trench, a deduction having been made for the volume occupied by the pipe, and

455



shall include for any shuttering required and for disposal of additional surplus
material.

Concrete bedding and surround to pipes shall be measured as indicated under
Pipelines.

Imported or sieved bedding to pipes shall be measured as indicated under

Pipelines.

Granular bedding and surround to thin walled pipes shall be measured as under

Pipelines.

Surface reinstatement of Trench Excavations in roads and in footpaths as
specified shall be measured as the area calculated by multiplying the length of the
Trench Excavation to be so reinstated by its nominal width. The stripping of the top
surface and the surface reinstatement of Trench Excavation in fields shall be included
in Trench Excavation and shall not be separately measured.

Crossing land drains shall include for all temporary and permanent measures for
dealing with land drains and the like as specified and shall be measured as the length

of land drains so dealt with within the nominal width of Trench Excavation.

Crossing services shall include for all temporary measures for dealing with service
pipes and cables of any size as specified and shall be measured as the length of
such services so dealt with within the nominal width of Trench Excavation. Any
permanent measures required by the Engineer shall be ordered by him as additional
work.

Crossing hedges, fences and walls shall include for all temporary measures for

dealing with such barriers as specified and shall be measured as the length of such
barriers so dealt with within the nominal width of Trench Excavation. Any permanent
measures required by the Engineer shall be ordered by him as additional work.

Crossing rivers, culverts and other watercourses shall include for all additional
measures necessary to make the crossings as specified. Only such crossings as may
be itemized in the Bill of Quantities will be measured (E.O. Trench Excavation) for
additional payment.

Overhaul of refill material (E.O. Trench Excavation or Excavation in borrow areas)
shall apply in cases where the Engineer orders refill material to be transported from
locations of excavation which are more than three hundred metres from the length of
trench to be refilled, the’overhauldistance’being the distance in excess of three
hundred metres.

Sieving of refill material where ordered by the Engineer shall include for
transporting the refill material a distance of up to three hundred metres to the length
of trench to be backfilled.
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PART 2

SECTION 3

CONCRETE AND ALLIED WORKS
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2.3

231

2.3.2

CONCRETE AND ALLIED WORKS
2cope

This specification covers the general requirements for concrete to be used on jobs
using on-site production facilities including requirements in regard to the quality,
handling, storage of ingredients, proportioning, batching, mixing and testing of
concrete and also requirements in regard to the quality, storage, bending and fixing of
reinforcement. This also covers the transportation of concrete from the mixer to the
place of final deposit and the placing, curing protecting, repairing and finishing of
concrete.

The following specifications, standards and codes are made a part of this
specification. All standards, tentative specifications, specifications, codes of practice,
referred to herein shall be the latest editions including all applicable official
amendments and revisions.

In case of discrepancy between this specification and those referred to herein this
specification shall govern.

a) Material
1) IS 269 - Specification for 33 grade ordinary Portland
cement.
2) IS 8112- Specification for 43 grade ordinary Portland
cement.
3) IS 12269 - Specification for 53 grade ordinary Portland
cement.
4) IS 455 - Specification for Portland slag cement.
5) IS 12330 - Specification for sulphate resisting Portland
cement.
6) IS 1489 - Specification for Portlandpozzolana
cement.
(Parts 1 & 2)
7 IS 4031 - Methods of physical tests for hydraulic cement.
(Parts 1 to 15)
8) IS 650 - Specification for standard sand for testing
cement.
9) IS 383 - Specification for coarse and fine aggregates

from natural  sources for concrete.

10) IS 2386 - Methods of test for aggregates for concrete.
(Parts 1 to 8)

11) IS 516 - Method of test for strength of concrete.

12) IS 1199- Methods of sampling and analysis of concrete.

13) IS 2062 - Steel for general structural purposes.
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14) IS 3025- Methods of sampling and test (physical and
(Parts 1 to 49) chemical) for water and wastewater.

15) IS 432 - Specification for mild steel and medium tensile
(Parts 1 & 2) steel bars and hard-drawn steel wire for concrete
reinforcement.

16) IS 1566 - Specification for hard-drawn steel wire fabric
for concrete reinforcement.

17) IS 4990 - Specification for plywood for concrete
shuttering work.

18) IS 2645 - Specification for integral cement waterproofing
compounds.

19) BS 4449 - Specification for carbon steel bars for the
reinforcement of concrete.

20) IS 10262 - Recommended guidelines for concrete mix
design.

21) SP 23 - Handbook on concrete mixes (based on Indian
Standards).

22) IS 458 - Specification for precast concrete pipes (with
and without reinforcement).

23) IS 1786 - Specification for high strength deformed steel
bars and wires for concrete reinforcement.

24) IS 13620 - Fusion Bonded Epoxy Coated Reinforcing Bars-
Specification

25) IS 1893 - Criteria for Earthquake Resistance Design of

structures

26) IS 13290 - Code of Practice for Earthquake Resistance
Design and Construction of Buildings

b) Eguipment

1) IS 1791 - Specification for batch type concrete mixers.

2) IS 2438 - Specification for roller pan mixer.

3) IS 2505 - Specification for concrete vibrators-immersion
type-general requirements.

4) IS 2506 - Specification for general requirements for screed
board concrete vibrators.

5) IS 2514 - Specification for concrete vibrating tables.

6) IS 3366 - Specification for pan vibrators.

7) IS 4656 - Specification for form vibrators for concrete.

8) IS 2722 - Specification for portable swing weigh batchers
for concrete (single and double bucket type)

9) IS 2750 - Specification for steel scaffoldings.

c) Codes of Practice
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2.3.3

1) IS 456 - Code of practice for plain and reinforced
concrete.

2) IS 1343 - Code of practice for prestressed concrete.

3) IS 457 - Code of practice for general construction of
plain and reinforced concrete for dams and
other massive structures.

4) IS 3370 - Code of practice for concrete structures for the

(parts 1 to 4) storage of Liquids.

5) IS 3935 - Code of practice for composite construction.

6) IS 3201 - Criteria for design and construction of precast
trusses and purlins.

7 IS 2751 - Recommended practice for welding of mild steel
plain and deformed bars for reinforced construction.

8) IS 9417 - Recommendations for welding cold worked
steel bars for reinforced concrete construction.

9) IS 2502 - Code of practice for bending and fixing of bars
for concrete reinforcement.

10) IS 3558 - Code of practice for use of immersion vibrators
for consolidating concrete.

11) IS 3414 - Code of practice for design and installation of
joints in buildings.

12) IS 4014 - Code of practice for steel tubular scaffolding.

(parts 1 & 2)

13) IS 2571 - Code of practice for laying in-situ cement
concrete flooring.

d) nstruction Saf

1) IS 3696 - Safety code of scaffolds and ladders.

(Parts 1 & 2)
2) - - Safety Manual, Central Water & Power

Commission
Ministry of Irrigation & Power, Govt. of India.

e) Measurement

IS 1200 - Methods of measurement of building and civil

(Parts 1 to 28) engineering works.
General

The quality of materials and method and control of manufacture and transportation of
all concrete work irrespective of mix; whether reinforced or otherwise shall conform to

the applicable portions of this specification.

The Engineer shall have the right to inspect the source/s of meterial/s, the layout and
operation of procurement and storage of materials, the concrete batching and mixing
equipment, and the quality control system. Such an inspection shall be arranged and

the Engineer’s approval obtained, prior to starting of concrete work.
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2.3.4

Materials for Standard Concrete

The ingredients to be used in the manufacture of concrete shall consist solely of
ordinary Portland cement clean water, and admixtures, if specifically called for on
drawings or specifications, or due to conditions at site warranting the use of it.

a)

b)

Cement

Unless otherwise specified in the Bill of Quantities or called for by the Engineer,
cement shall be ordinary portland cement in 50 kg. bags conforming to IS 269 or
IS 8lI2 or IS 12269. The use of bulk Cement will be. permitted only with the
approval of the Engineer Changing of brands or type of cement within the same
structure shall be avoided as far as possible. If site condition demand, Sulfate
Resisting Cement conforming to IS 12330 may have to used.

A certified report attesting to the conformance of the cement to. IS specifications
by the cement. manufacturer's chemist shall be furnished., to the Engineer, at
least seven days prior to use in the works.

Following brand cement shall be preferred
L&T Cement ACC

Cement AMBUJA

Cement BIRLA

Cement

BINANI Cement

The contractor shall have to make his own arrangements for the procurement
and storage of adequate quantity of cement. Cement in bulk may be stored in
bins or silos, which will provide complete protection from dampness,
contamination and minimize caking and false set. Cement bags shall be stored in
a dry enclosed shed (storage under tarpaulins will not be permitted), well away
from ground and so arranged as to provide ready access. Damaged or reclaimed
or partly set cement shall not be permitted to be used and shall be removed from
the site. The storage bins and storage arrangements shall be such that there is
no dead storage. Not more than 12 bags shall be stacked in any tier. The storage
arrangement shall be approved by the Engineer. Consignments of cement shall
be stored as received and shall be consumed in the order of their delivery.

Cement held in storage for a period of ninety (90) days or longer shall be tested.
Should, at any time, the Engineer have reasons to consider that any cement is
defective, then irrespective of its origin, date of manufacture and/or
manufacturer's test certificate, such cement shall be tested. immediately at
Contractor's cost at any approved test laboratory and until the results of Such
tests are found satisfactory, it shall not be used in any work. The Contractor shall
not be entitled to any claim of any nature on this account.

Agaregates

(i) “Aggregate" in general designates both fine and coarse inert materials used
in the manufacture of concrete.

(i) "Fine Aggregate" is aggregate most of which passes through
4.75 mm IS sieve.

(iii) "Coarse Aggregate" is aggregate most of which is retained on
4.75 mm IS sieve.

An fine and coarse aggregates proposed for use in the work shall be subject to
the Engineer's approval and after specific materials have been accepted, the
source 'of supply of such materials shall not be changed without prior approval of
the Engineer.
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Aggregates shall, except. as noted above, consist of natural sands, crushed
stone and gravel from a source known to produce' satisfactory aggregate for
concrete and shall be chemically inert, strong, hard, durable against weathering,
of limited porosity and free from deleterious materials that may cause corrosion of
the reinforcement or may impair the sirength and/or durability of concrete. The
grading of aggregates shall be such as to produce a dense concrete of specified
strength and consistency that will work readily into position without segregation
and, shall be based on the "mix design” and preliminary tests on concrete
specified later.

i I .

Samples of the aggregates for mix design and determination of suitability shall be
taken under the supervision of the Engineer and delivery to the laboratory, well in
advance of the scheduled placing of concrete. Records of tests, which have been
made on proposed aggregates and on concrete made from this source of
aggregates shall be furnished, to the Engineer in advance of the work for use in
determining aggregate suitability. These tests shall also be done periodically on
samples of material actually being used in concreting during course of concreting
operations; as directed by the Engineer. The costs of all such tests, sampling,
etc., shall be borne by the Contractor.

Storage of Agaregates

All coarse and fine aggregates shall be stacked separately in stock piles in the
material yard near the work site in bins properly constructed to avoid inter mixing
of different aggregates. Contamination with foreign material and earth during -
storage and while heaping the materials shall be avoided. The aggregate must
be of specified quality not only at the time of receiving at site but more so at the
time of loading into mixer. Rakers shall be used for lifting the coarse aggregate
from bins or stock piles. Coarse aggregate shall be piled in layers not exceeding
[.20 metres in height to prevent coning or segregation, Each layer shall cover the
entire area of the stock pile before succeeding layers are started. Aggregates that
have become segregated shall be rejected. Rejected material after remixing may
be accepted, if subsequent tests demonstrate conformance with required
gradation.

ifi ravi

Aggregates having a specific gravity below 2.6 (saturated surface dry basis) shall
not be used without special permission of the Engineer.

Eine Agaregate

Fine aggregate except as noted above, and for other than lightweight concrete shall
consist of natural or crushed sand conforming to IS 383. The Sand shall be clean,
sharp, hard, strong and, durable and shall be free from dust, vegetable substances,
adherent coating, clay', alkali, organic matter, mica, salt or other deleterious
substances, which can be injurious to the setting qualities / strength / durability of
concrete

a)

b)

Machine-made Sand

Machine-made sand will be acceptable, provided the constituent rock-gravel
composition shall be sound, hard, dense, non-organic, uncoated and
durable against weathering.

reening and Washin

Sand shall be prepared for use by such screening or washing, or both, as
necessary to remove all objectionable foreign matter while separating the
sand grains to the required size fractions.
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0 : ial Limitati

The percentages of deleterious substances in substance in sand delivered to
the mixer shall not exceed the following :

Table 2.3.A

Foreign Material Percent by weight

Uncrushed Crushed
i) Material finer than

75 micron IS sieve 3.00 15.00

ii) Shale 1.00 -
iii) Coal and lignite 1.00 1.00
iv) Clay lumps 1.00 1.00
V) Total of all above substances

including items (i) to (iv) for
uncrushed sand and items (iii)
and (iv) for crushed sand 5.00 2.00

d) Grading

Unless otherwise directed or approved, the grading of sand shall be within
the limits indicated hereunder :

Jable2.3B
PERCENTAGE PASSING FOR

IS Sieve Grading Grading Grading Grading
Designation Zone | Zone |l Zone 1l Zone IV

10mm 100 100 100 100
4.75 mm 90-100 90-100 90-100 95-100
2.36 mm 60- 95. 75-100 85-100 95-100
1.18mm 30- 70 55- 90 75-i00 90-100
600 micron 15-34 35-59 60- 79 80-100
300 micron 5- 20 s- 30 12- 40 15- 50

150 micron 0- 10 0- 10 . 0-10 0-15

Where the grading falls outside the limits of any particular grading zone of
sieves, other than 600 micron IS sieve, by total amount not exceeding 5
percent, it shall be regarded as falling within that grading zone. This tolerance
shall not be applied to percentage passing the 600 micron IS sieve or to
percentage passing any other sieve size on the coarser limit of Grading Zone
| or the finer limit of Grading Zone IV. Fine aggregates conforming to Grading
Zone 1V shall beused unless mix designs and preliminary tests have shown
its unsuitability for producing concrete of specified strength and workability.

e) Eineness Modulus

The sand shall have a fineness modulus of not less than 2.2 or more than
4.2. The-fineness modulus is determined by adding the cumulative
percentages. retained on the following IS sieve sizes (4.75 mm. 2.36 mm,
1.18 mm, 600 micron, 300 micron and 150 micron) and dividing the sum by
100.

2.3.6. rse Agar

Coarse aggregate for concrete, except noted above and for other than lightweight
concrete shall conform to IS 383. This shall consist of natural or crushed stone and
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gravel, and shall be clean, and free from elongated, flaky or laminated pieces,
adhering coatings, clay lumps, coal residue, clinkers, slag, alkali, mica, organic,
matter or other deleterious matter.

a)
Natural gravel and crushed rock shall be screened and or washed for the removal
of dirt or dust coating, if so demanded by the Engineer.

b)Grading
Coarse aggregate shall be either in single size or graded. In both cases, the
grading shall be within the following limits:

JTable2.3.C
IS Sieve Percentage passing for single sized Percentage passing for graded
Designation aggregate of nominal size aggregate of nominal size
40mm 20mm 16mm 12.5mm 10mm 40mm 20mm 16mm 12.5
63 mm 100 - - - - 100 - - -
40 mm 85- 100 - - - 95- 100 - -
100 100
20mm 0- 85- 100 - - 30- 95- 100 -
20 100 70 100
16 mm - - 85- 100 - - - 90- -
100 100
12.5 mm - - - 85- 100 - - - 90-
100 100
10mm 0- 0- 0- 0- 85- 10- 25- 30- 40-
5 20 30 45 100 35 35 70 85
4.75 mm - 0- 0- 0- 0- 0- 0- 0- 0-
5 5 10 20 5 10 10 10
2.36 mm - - - - 0- - - - -
5

The pieces shall be conical in shape and shall have granular or crystalline surfaces. Friable
flaky and laminated pieces, mica and shale, if present, shall be only in such quantities that will
not, in the opinion of the Engineer; affect adversely the strength and/or durability of concrete.
Tile maximum size of coarse  aggregate shall be 40 mm for M15 to M30.concrete and 20
mm for M35 and M40 concrete, or as directed by the Engineer or specified otherwise. The
maximum size specified above, but in no case greater then ¥ of the minimum thickness of the
member, provided that the concrete can be placed without difficulty so as to surround all
reinforcement thoroughly and fill the corners of the form. Plums above 160 mm and upto any
reasonable size can be used in plain mass concrete work of large dimensions upto a
maximum limit of 20% by volume of concrete when specifically approved by the Engineer.
Forheavily reinforced concrete members, the nominal maximum size of the aggregate shall
be 5 mm less than the minimum clear distance between the reinforcing main bars or 5 nun
less than the minimum cover to the reinforcement whichever is smaller. The amount of fine
particles occurring in the free state or as loose adherent shall not exceed 1% when
determined by laboratory sedimentation tests as per IS 2386. After 24 hours' immersion in
water. a previously dried sample shall not have gained more than 10% of its oven dry weight
in air, as determined by IS 2386.

c) Eoreign Material Limitations

The percentage of deleterious substances in the aggregate delivered to the mixer
shall not exceed the following :
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2.3.7

Foreign Material Percent by weight
Uncrushed Crushed

i)
ii)

iv)

Material finer than

75 micron IS sieve 3.00 3.00
Coal and lignite 1.00 1.00

Clay lumps 1.00 1.00
Soft fragments 3.00 -
Total of all the above.

Substances 5.00 5.00

Water

Water used for washing, mixing and curing shall be free from injurious amounts of
deleterious materials. Potable waters are generally satisfactory for mixing and curing
concrete.

In cease of doubt, the suitability of water for making concrete shall be ascertained by
the compressive strength and initial setting time test specified in IS 456. The sample
of Water taken for testing shall be typical of the water proposed to be, used for
concreting, due account being paid to' seasonal variation. The sample shall not
receive any treatment before testing other than that envisaged in the regular supply of
water, proposed for use in concrete. The sample shall be stored in a clean container
previously rinsed out with similar water.

Average 28 day compressive strength of at feast three 15 cm concrete cubes
prepared with water proposed to be used shall not be less than 90% of the average
strength of three similar concrete cubes prepared with distilled water. The cubes
shall be prepared, cured and tested in accordance with the requirements of IS 516.

The initial setting time of test block made with the appropriate test cement and the
water proposed to be used shall not be less than 30 millUtes and shall not differ by
more than 30 minutes from the initial setting time of control test blocks prepared with
the appropriate test cement and distilled water. The test blocks shall be prepared and
tested in accordance with the requirements of IS 4031.

Where water can be shown to contain an excess of acid, alkali, sugar or salt, the
Engineer may refuse to permit its use. As a guide, the following concentrations
represent the maximum permissible values:

(a) To neutralise 200 ml. sample of water, using Phenolphthalein as indicator it
should not require more than 2 ml. of 0.1 NormalNaOH. The details of test
shall be as given in IS 3025.

(b) To neutralise 200 ml. sample of water, using methyl orange as an indicator, it
should not require more than 10 ml. of 0.1 NormalHCI. The details oftest shall
be as given in IS 3025.

(c) Percentage of solids, -when tested in - accordance with the method indicated
below, shall not exceed the following:

Iable2.3.E

Solids

Percent Method of Test (Ref. Clause in IS 3025)

Organic

0.02 10and 11
(organic solids total solids
minus ignited residue)

Inorganic 0.30 11 (ignited residue)
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Sulphates 0.05 20

Alkali Chlorides 0.20 24
(as Cl)
Suspended matter 0.20
(d) The pH value of water shall not generally be less than 6.
2.3.8. Steel Shapes Encased in Concrete
Structural steel columns, beams, girders and bracings to be encased in concrete shall
be unpainted, if so indicated on the drawings. The encasing shall be done in concrete
of gradeM15 with 10 mm maximum size. aggregate unless otherwise specified in
drawings. The steel member shall be, wrapped with galvanised wire mesh of the size
indicated on the drawings. The galvanised wire mesh shall be kept 20 mm from the
edge or surface of the steel member and shall be held in position securely. The steel
member will have a minimum cover of 50 mm unless otherwise indicated on the
drawings. Where the clear cover to steel is more than 75 mm, mild steel bars and
concrete with 20 mm coarse aggregate shall be used.
2.3.9 Standard Concrete
All concrete in the works shall be "Controlled concrete” as defined in IS 456, except
for M7.5 and M10 for which nominal mix concrete shall be used. Whether reinforced
or otherwise, all concrete works to be carried out under this specification shall be in
grades as designated in the following table:
Table2.3.F
Grade of Minimum Compressive Strength Specified Characteristic Compressive
Concrete At 7 Days (N/mmz) Strength At 28 Days (N/mmz)
40 27 40
35 23.5 35
30 20 30
25 17 25
20 135 20
15 10 15
10 7 10
Notes : 1) It shall be very clearly understood that whenever the grade of concrete such as M20,

2)

3)

M25, etc. is specified, it shall be the Contractor's responsibility to ensure that
specified crushing strength” stipulated for the respective grade of concrete
is obtained at works.

Minimum content in grade M20 concrete, irrespective of the size of aggregate used,
shall be 330 kg/m3 for all structures.

The minimum cement content stipulated above shall be adopted irrespective of
whether the Contractor achieves the desired strength with less quality of cement. The
Contractor’s quoted rates for concrete shall provide for the above eventuality and
nothing extra shall become payable to the Contractor on this account. Even in the
case where the quantity of cement required is higher than that specified above,
nothing extra shall become payable to the Contractor.
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2.3.10

, ,

a)

b)

General

This is to investigate the grading of aggregates water-cement ratio, and the
qguantity of cement required to give desirable workability ,and the
characteristic strength not less than appropriate values as per Table 2.3 F.
The proportions of the mix shall be determined by weight. Adjustment of
aggregate proportions due to moisture present in the aggregate shall be
made. Mix design shall done as per the recommended procedure laid down
in IS 10262.

Whenever there is a change in water-cement ratio or workability or the
source of aggregates and/or cement, preliminary tests shall be respected to
determine the revised proportions of the mix to suit the altered conditions.
While designing mix proportions, over-wet mixes shall always be avoided.

While fixing the value for water cement ratio for preliminary mixes, assistance
shall be derived from Fig.2 of IS 10262 showing the relationship between the
28-day compressive strengths of concrete mixes with different water-cement
ratios and the 28 day compressive strength of cement tested in accordance
with IS 4031.

-

Test specimens shall be prepared with at least two different water cement
ratios for each class of concrete, consistent with workability required for the
nature of the work. The materials and proportions used in making preliminary
tests

Shall be similar in all respects to those to be actually employed in the works
as the object of these tests is to determine the proportions of cement,
aggregates and water necessary to produce concrete of required consistency
and to give the specified strength. It will be the Contractor's sole
responsibility to carry out these tests and he shall therefore furnish to the
Engineer a statement of proportions proposed to be used for the various
concrete mixes. For preliminary tests, the following procedure shall be
followed :

Materials shall be brought to the room temperature and all materials shall be
in a dry condition. The quantities of water, cement and aggregates for each
batch shall be determined weight to an accuracy of 1 part in 1000 parts.

Q) Mixing Concrete

It shall be done by hand or in a small batch mixer as per IS 516 in
such a manner as to avoid loss of water. The cement and fine
aggregate shall first be mixed dry until the mixture is uniform in color.
The coarse aggregate shall than be added, mixed and water added
and the whole batch mixed thoroughly for a period of not less than
two minutes until the resulting concrete is uniform in appearance.
Each batch of the desired number of test specimens.

(i)  Consistency

The consistency of each batch of concrete shall be measured
immediately after mixing, by the slump test in accordance with 1S
1199. If in the slump test, care is taken to ensure that no water or
other material is lost, the material used for the slump test may be
remixed with the remainder of the concrete for making the specimen
test cubes. The period of re-mixing shall be as short as possible yet
sufficient to produce a homogeneous mass.
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(iii)

(iv)

(v)

(vi)

2.3.11 Pr rtionin

Size of Test Cubes

Compression strength tests of concrete cubes shall be made as per
IS 516 on 15 cm cubes. Each mould shall be provided with a metal
base plate having a plane surface so as to support the mould during
filing without leakage. The base plate shall be preferably attached to
the mould by spring or screws. The parts of mould when assembled
shall be positively and rigidly held together. Before placing concrete,
the mould and base plate shall be cleaned and oiled. The dimensions
and internal faces of the mould shall be accurate within the following
limits :

Height and distance between the opposite faces of the -mould shall
be of specified size + 0.2 mm The angle between the adjacent
internal faces and between, internal faces and top and bottom plates
of mould shall be 90+0.5 degrees. The internal faces of the mould
shall be plane surfaces with a permissible variation of 0.03 mm.

Compacting

Concrete test cubes shall be moulded by placing fresh concrete in
the mould and compacted as specified in IS 516.

curing

Curing shall be as specified in IS 516. The cubes shall be kept in
moist air of at least 99% relative humidity at a temperature of 27°C 2:
2°C for 24 hours +1/2 hour from time of adding water to the dry
ingredients. Thereafter they shall be removed from the moulds and
kept immersed in clean, fresh water, and kept at 27°C + 2°C
temperature until required for test. Curing water shall be renewed
every seven days. A record of maximum and minimum temperatures
at the place of storage of the cubes shall be maintained during the
period they remain in storage.

Trial Mixes

The mix proportion for a given grade of concrete, calculated, in
accordance with IS 10262, shall be checked by means of trial
batches. The quantity of materials of each trial shall be sufficient for
at least three cube test specimens and for carrying out workability
test according to IS 1199. The procedure for trial mixes shall be as
per Clause 4 and APPENDIX D of IS 10262.

nsisten Batching and Mixing of ncr

a) Proportioning

i)

Aggregate

The proportions which shall be decided by conducting preliminary
tests shall be by weight. These proportions of cement and fine and
coarse aggregates shall be maintained during subsequent concrete
batching by means of weights batchers comforming to 1S2722
capable of controlling the weights within one percent of the desired
value . Except where it can be shown to the satisfaction of the
Engineer that the supply of properly graded aggregates of uniform,
quality can be maintained over the period of work, the grading of
aggregates shall be controlled by obtaining the coarse aggregate in
different size and blending them in the right proportions. The different
sizes shall be stocked in separate stock piles. The grading of coarse
and fine aggregates shall be checked as possible, as determined by
the Engineer, to ensure maintaining of grading in accordance with the
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i)

v)

vi)

(b)

samples used in preliminary mix design. The material shall be stock
piled well in advance of use.

Cement

Cement shall be measured by weight.

Water

Only such quantity of water shall be added to the cement and
aggregate in the concrete mix- as to ensure dense concrete,
specified surface finish, satisfactory workability, consistent with the
strength stipulated for each class of concrete. The water added to the
mix shall be such as not to cause segregation of materials or the
collection of excessive free water on the surface or the concrete.

finit [ ) .

The water-cement (W-C) ratio is defined as the weight of water in the
mix (including the surface moisture or the aggregates) divided by the
weight of cement in the mix.

Water-Cement Ratio

The actual water-cement ratio to be adopted shall be determined in
each instance by the Contractor and approved by the Engineer.

o : .

The W-C ratio specified for use by the Engineer shall be maintained.
The Contractor shall determine the water content of the aggregates
as frequently as directed by the Engineer as the work progresses and
as specified in 1S-2386 (Part 3) and the amount of mixing water
added at the mixer shall be adjusted as directed by the Engineer so
as to maintain the specified W-C ratio. To allow for the variation in
weight of aggregates due to variation in their moisture content,
suitable adjustments in the weights of aggregates shall also be
made.

Consistency and Slump

Concrete shall be of a consistency and workability suitable for the
conditions of the job. After the amount of water required is
determined, the consistency of the mix shall be maintained
throughout the progress of the corresponding parts of the work and
approved tests: e.g. slump tests, compacting factor tests, in

accordance with 1S 1199, shall be conducted from time to time to
ensure the maintenance of such consistency.

The following tabulation gives a range of slumps which shall

generally be used for various types of construction unless otherwise
instructed by the Engineer :
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ITable2.3.G
SLUMPS FOR VARIOUS TYPES OF CONSTRUCTION

Item of Work Slump in millimeters
(Maximum) (Minimum)
Reinforced foundation 75 25

walls and footings

75 25
Plain footings and
substructure walls

50 25
T.G. and massive
foundations
Slabs, beams and 100 25
reinforced walls
Pumps & miscellaneous equipment foundations 75 25
Building columns 100 25
Pavements 50 25
Heavy mass construction 50 25

(c) Batching and Mixing of Concr

The materials and proportions of concrete materials as established
by the preliminary tests for the mix designs shall be rigidly followed
for all concrete on the project and shall not be changed except when
specifically permitted by the Engineer.

Concrete shall be produced only by weigh batching the ingredients.
The mixer and weigh batchers shall be maintained in
clean, serviceable condition. The accuracy of weigh batchers
shall be periodically checked. They shall be set up level on a firm
base and the hopper shall be loaded evenly. The needle shall be
adjusted to zero when the hopper is empty. Fine and coarse
aggregates shall be weighed separately. Volume batching will not be
permitted. However, the Engineer may permit volume batching by
subsequent conversion of the weights of the aggregates into their
equivalent volumes knowing their bulk densities, only in the case of
small and less important pours involving concrete of not more than
0.25 cubic metres on days when other pours involving weigh
batching are not likely to be taken up. Concrete shall be of strength
stipulated in the respective items. All concrete shall be mixed in
mechanically operated batch mixers complying with 1S: 1791 and of
the approved make with suitable provision for correctly controlling the
water delivered to the drum. The quantity of the water actually
entering the drum shall be checked with the reading of the gauge or
valve setting, when starting a job. The tests should be made while
the mixer is running. The volume of the mixed material shall not
exceed the manufacturer's rated mixer capacity. The batch shall be
charged into the mixer so that some water will enter the drum in
advance of cement and aggregates. All water shall be in the drum by
the end of the first 15 seconds of the specified mixing time. Each
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2.3.12

Note :

batch shall be mixed until the concrete is uniform in colour, for a
minimum period of 2 minutes after all the materials and water are in
the drum. The entire contents of the drum shall be discharged in one
operation before the raw materials for the succeeding batches are
fed into the drum.

Each time the work stops, the mixer shall be cleaned out and when
next commencing the mixing, the first batch shall have 10%
additional cement, to allow for sticking in the drum.

Facilities required for sampling materials and concrete in the field, if the Engineer so
desires, shall be provided by the Contractor at no extra cost. The following equipment
with operators shall be made available at the Engineers request (all must be in
serviceable condition) :

1.

10.

11.

12.

13.

14.

15.

Concrete cube testing machine suitable for
15 cm cubes of 100 tonnes capacity with

proving calibration ring 1 No.

Cast iron cube moulds 15 cm size 6 Nos.
(minimum)

Slump cone complete with tamping rod 1 set

Laboratory balance to weigh uptc 5 kg.

with sensitivity of 10 gm. . 1 No.

ISsieves for coarse and fine aggregates 1 Set.

Set of measures from 5 litres to 0.1 litre 1 Set

Electric oven with thermostat upto 120C 1 No.

Flakiness gauge 1 No.

Elongation index gauge 1 No.

Sedimentation pipette 1 No.

Pycnometer 1 No.

Calibrated glass jar (1 Hire capacity) 2 Nos.

Glass flasks and metal containers As req lired

Chemical reagents like sodiumhydroxide,

tannic acid, litmus papers, etc. As required

Laboratory balance of 2 Kg. capacity and

sensitivity of 1 gm. 1 No.

Arrangement can be made by the Contractor to have the cubes tested in an
approved laboratory in lieu of a testing machine at site at bis expense, with
the prior consent of the Engineer.

a) Municipal Testing Laboratory

The Municipal Materials Testing Laboratory is presently located at
Lovegrove Pumping Station, Dr. Annie Besant Road, Worli.
The Contractor shall bear the cost of delivering the samples,
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2.3.13

including test cubes, to the Laboratory and shall pay the normal fee
for tests. Concrete cube moulds are usually available for hire, if
required. The Contractor shall, if required, remove all debris, scrap
and unused test-pieces arising from this Contract from the laboratory
and dispose them off.

b) Sambpling and Strength Test of Concrete

The sampling and Testing of strength of concrete shall be carried out
in accordance with Clause 14 of IS: 456.

c) Consistency

Slump tests shall be carried out as often as demanded by the
Engineer and invariably from the same batch of concrete from which
the test cubes are made. Slump tests shall be done immediately after
sampling.

Admixtures

a)

b)

d)

e)

General

Admixtures may be used in concrete only with approval of Engineer based upon
evidence that, with the passage of time, neither the compressive strength nor its
durability be reduced. Calcium chloride shall not be used for accelerating set of
the cement for any concrete containing, reinforcement, or embedded steel parts.
When calcium chloride is permitted to be used, such as in mass concrete-works,
it shall be dissolved in water and added to the mixing water in an amount not to
exceed 1.5 percent of the weight of the cement in each batch of concrete. When
admixtures are used, the designed concrete mix shall be corrected accordingly.
Admixture shall be used as per manufacturer's instructions and in the manner
and with the control specified by the Engineer.

Where specified and approved by the Engineer, neutralized vinsol resin or any
other approved air entraining agent may be used to produce the specified amount
of air in the concrete mix and these agents shall conform to the requirements of
ASTM standard G260 "Air Entraining Admixtures for Concrete." The
recommended total air; content of the concrete is 4% + 1%. The method of
measuring air content shall be as per 1S 1199.

Water R ing Admixtur

Where specified and approved by the Engineer, water reducing lignosulfonate
mixture shall be added in quantities specified by the Engineer. The admixture
shall be added in the form of a solution.

: ,

Where specified and approved by the Engineer, retarding agents shall be added
to the concrete mix in quantities specified by the Engineer.

Waterproofing Agents

Where specified and approved by the Engineer, waterproofing agent conforming
to IS 2645, shall be added in quantities specified by the Engineer in accordance
with the manufacturer's recommendation but not exceeding 3% by weight of
cement.

f) Qther Admixfures
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23.14

Engineer may at his discretion instruct the Contractor to use any other admixture
in the concrete.

QOptional Tests

The Engineer, if he so desires, may order tests to be carried out on cement, sand,
coarse aggregate and water in accordance with the relevant Indian Standards. Test
on cement shall include (i) fineness tsst, (ii) test for normal consistency, (iii) test for
setting time, (iv) test for soundness, (v) test for tensile strength, (vi) test for
compressive strength. Tests on sand shall include (i) sieve test, (ii) test for organic
impurities, (iii) decantation test for determining clay and silt content, (iv) specific
gravity test, (v) test for unit weight and bulkage factor, (vi) lest for sieve analysis and
fineness modulus. Tests on coarse aggregate shall include (i) sieve analysis, (ii)
specific gravity and unit weight of dry, loose and rodded aggregate, (iii) soundness
and alkali aggregate reactivity, (iv) petrographic examination, (v) content of
deleterious materials and organic impurities, (vi) test for aggregate crushing value.
Any or all these tests shall normally be ordered to be carried out only if the Engineer
feels the materials are not in accordance with the specifications or if the specified
concrete strengths are not obtained and shall be performed by the Contractor at an

approved test laboratory. The Contractor shall bear the charges of-these optional
tests.

If the works cubes do not give the stipulated strengths, the Engineer reserves the
right to ask the Contractor to dismantle such portions of the work, which in his opinion
are unacceptable, and to reconstruct to the standard stipulated at the Contractor's
cost. The unit rate for concrete shall be all inclusive, including making preliminary mix
design and test cubes, works cubes, testing them as per specifications, slump tests,
optional tests etc., complete.

Load Test on Members or Any Other Tests

In the event of any work being suspected of faulty material or workmanship or both,
the Engineer requiring its removal and reconstruction may order, or the Contractor
may request that it should be load tested in accordance the following provisions:

The test load shall be 125 percent of the maximum superimposed load for which the
structure was designed. Such test load shall not be applied before 56 days after the
effective hardening of concrete. During the test, struts strong enough to take the
whole load shall be placed in position leaving a gap under the members. The test
load shall be maintained for 24 hours before removal.

If within 24 hours of the removal of the load, the structure does not show a recovery
of at least 75 percent of the maximum deflection shown during the 24 hours under
load, the test loading shall be repeated after a lapse of at least 72 hours. The
structure shall be considered to have failed the test if the recovery after the second
test is not at least 75 percent of the maximum deflection shown during the second
test. If the structure is certified as failed by the Engineer, the cost of the load test shall
be borne by the Contractor.

Any other tests, e.g. taking out in an approved manner concrete cores, examination
and tests on such cores removed from such parts of the structure as directed by the
Engineer, sonic testing, etc., shall be carried out by the Contractor if so directed, at
no extra cost.

nsatisf rvT

Should the results of any test prove unsatisfactory, or the structure shows signs of
weakness, undue deflection or faulty construction, the Contractor shall remove and
rebuild the member or members involved or carry out such other remedial measures
as may be required by the Engineer. The Contractor shall bear the cost of so doing,
unless the failure of the member or members to fulfill the test conditions is proved to
be solely due to faulty design. The cost of load and other tests shall be horns by the
Contractor it the tests show unsatisfactory results.
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2.3.15

2.3.16

in Alkali Soil I I

Where concrete is liable to attack from alkali salt or alkaline water special cements
containing low amount of tricalciumaluninate shall be used, if so specified on the
drawings. Such concrete shall have a minimum 28 days compressive strength of 25
N/mm? and shall contain not less than 370 Kg of cement per cubic metre of concrete
in place. If specified, additional protection shall be obtained by the use of a chemically
resistant stone facing or a layer of Plaster of Pans covered with suitable fabric, such
as jute thoroughly impregnated with tar.

E . . : ol
inal : I

Before the concrete is actually placed in position, the insides ofthe formwork shall be
inspected to see that they have been cleaned and oiled. Temporary openings shall be
provided to facilitate inspection especially of bottoms of columns and wall forms, to
permit removal of saw dust, wood shavings, binding wire, rubbish dirt etc. Openings
shall be placed or holes drilled so that these materials and water can be removed
easily. Such openings/holes shall besuitably plugged later.

The various trades shall be permitted ample time to install drainage and plumbing lines, floor and
trench drains, conduits, hangers, anchors, inserts, sleeves, bolts, frames and other
miscellaneous embedments to be provided in the concrete as indicated on the drawings or as is
necessary for the proper execution of the work. The Contractor shall co-operate fully with all
such agencies and shall permit the use of scaffolding, from work, etc., by other trades at no extra
rust.

All embedded parts, inserts, etc, shall be correctly positioned and securely
held in the forms to prevent displacement during depositing and vibrating of
concrete.

All anchor bolls shall be positioned and kept in place with the help of properly
manufactured templates unless specifically waived in writing by the Engineer. The
use of all such templates, fixtures, etc. shall be deemed to be included in the rates.

Slots, openings, holes, pockets, etc., shall be provided in the concrete work in the
positions indicated in the drawings or as directed by the Engineer.

Reinforcement and other items to be embedded in concrete shall have clean surfaces
that will not impair bond.

Prior to concrete placement, all work shall be inspected and approved by the
Engineer and if found unsatisfactory, concrete shall not be poured until after all
defects have been corrected at the Contractor's cost.

Approval by the Engineer of any and all materials and work as required herein shall
not relieve the Contractor from his obligation to produce finished concrete in
accordance with the drawings and specifications.

Rain or Wash Water

No concrete shall be placed in wet weather or on a water-covered surface. Any
concrete that has been washed by heavy rains shall be entirely removed, if there is
any sign of cement and sand having been washed away from the concrete mixture.
To guard against damage, which may be caused by rains, the works shall be covered
with tarpaulins immediately after the concrete has been placed and compacted before
leaving the work unattended. Any water accumulating on the surface of the newly
placed concrete shall be removed by approved means and no further concrete shall
be placed thereon until such water is removed. To avoid flow of water over/around
freshly placed concrete, suitable drains and sumps shall be provided.
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2.3.17

2.3.18

Bonding Mortar
Immediately before concrete placement begins, prepared surfaces except formwork,

which will come in contact with the concrete to be placed, shall be covered with a
bonding to mortar as specified in paragraph 2.3.26 (c) of this section.

Transportation

a)

b)

c)

General

All buckets, containers or conveyances used for transporting concrete shall be
mortartight. Irrespective of the method of transportation adopted, concrete shall
be delivered with the required consistency and plasticity without segregation or
loss of slump. However, chutes shall not be used for transport of concrete without
the written permission of Engineer and concrete shall not be rehandled before
placing.

Retempered or Contaminated Concrete
Concrete must be placed in its final position before it becomes too stiff to work.
On no account water shall be auded after the initial mixing. Concrete, which has

become stiff or has been contaminated with foreign materials shall be rejected
and disposed off as directed by the Engineer.

leaning of Equi

All equipments used for mixing, transporting and placing of concrete shall be
maintained in clean condition. All pans, buckets, hoppers, chutes pipelines and
other equipment shall be thoroughly cleaned after each period of placement.

Procedure for Placing of Concrete

a)

b)

c)

d)

- Lof Equi hod

Before any concrete is placed, the entire placing program, consisting of
equipment, layout, proposed procedures and methods shall be submitted to
Engineer for approval if so demanded by Engineer and no concrete shall be
placed until Engineer's approval has been received. Equipment for conveying
concrete shall be of such size and design as to ensure apractically continuous
flow of concrete during depositing without segregation of materials, considering
the size of the job and placement location.

, T o I ,

Concrete shall be placed in its final position before the cement reaches its initial
set and concrete shall normally be compacted in its final position within thirty
minutes of leaving the mixer, and once compacted it shall not be disturbed.

Avoidin I ion

Concrete shall, in all cases, be deposited as nearly as practicable directly in its
final position, and shall not be rehandled or caused or to flow in a manner which
will cause segregation, loss of materials, displacement of reinforcement,
shuttering of embedded inserts or impair is strength. For locations where direct
placement is not possible, and in narrow forms, Contractor shall provide suitable
drop and "Elephants Trunks" to confine the movement of concrete. Special care
shall be taken when concrete is dropped from a height, especially if reinforcement
is in the way, particularly in columns and thin walls.

Placin Manual L [
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f)

9)

h)

Except when otherwise approved by Engineer, concrete shall be placed in the
shuttering by shovels or other approved implements, and shall not be dropped
from a height more than 1.0 M or handled in a manner, which will cause
segregation.

The following specification shall apply when placing of concrete by use of
mechanical equipment is specifically called for while inviting bids or is warranted
considering the nature of work involved.

The control of placing shall begin at the mixer discharge. Concrete shall be
discharged by a vertical drop into the middle of the bucket or hopper and this
principle of a vertical discharge of concrete shall be adhered to throughout all
stages ofdelivery until the concrete comes to rest in its final position.

(i) IvpeofBuckets

Control-bottom-dump buckets of a type that provides for positive regulation of
the amount and rate of deposition of concrete in all dumping positions, shall
be employed.

(i) Qperation of Bucket

In placing concrete in large open areas, the bucket shall be spotted directly
over the position designated and then lowered for dumping. The open bucket
shall clear the concrete already in place and the height of drop shall not
exceed 1.00M.The bucket shall he opened slowly to avoid high vertical
bounce. Dumping of buckets on the swing or in any manner which results in
separation of ingredients or disturbance of previously placed concrete will not
be permitted.

Pl ment in Restri Form

Concrete placed in restricted forms by barrows, buggies, cars, short chutes or
hand shovelling shall be subject to the requirement for vertical delivery of limited
height to avoid segregation and shall be deposited as nearly as practicable in its
final position.

Chuthig

Where it is necessary to use transfer chutes, specific approval ofEngineer must
be obtained to type, length, slopes, baffles, vertical terminals and timing of
operations. These shall be so arranged that an almost continuous flow of
concrete is obtained at the discharge end without segregation. To allow for the
loss of mortaragainst the sides of the chutes, the first mixes shall have less
coarse aggregate. During cleaning of chutes, the wastewater shall be kept clear
of the forms. Concrete shall not | be permitted to fall from the end of the chutes
by more than 1.0 M. Chutes when approved for use, shall have slope not flatter
than 1 vertical: 2 horizontal, and not steeper than 1 vertical: 2 horizontal. Chutes
shall be metal or metal lined and of rounded cross section the slopes of all chute
sections shall be approximately the same. The discharge end of the chutes shall
be maintained above the surface of theconcrete in the forms.

Placin Pumpina/Pneumatic Pl [

Concrete may be conveyed and placed by mechanically operated equipment e.g.
pumps or pneumatic placers only with ihe written permission of Engineer. The
slump shall be held to the minimum necessary for conveying concrete by this
method.

When pumping is adopted, before pumping of concrete is started the pipeline
shall be lubricated with one or two batches of mortar composed of one part
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)

k)

cement and two parts sand. The concrete mix shall be specially designed to suit
pumping. Care shall be taken to avoid stoppages in work once pumping has
started.

When pneumatic placer is used, the manufacture's advice on layout of pipeline
shall be followed to avoid blockages and excessive wear. Restraint shall be
provided at the discharge box to cater for the reaction at this end.

Manufacturer's advice shall be followed regarding concrete quality and all other
related matters when pumping/pneumatic placing equipment are used.

Concrete jn Layers

Concreting, once started, shall be continuous until the pour is completed.
Concrete shall be placed in successive horizontal layers of uniform thickness
ranging from 15 cm to 90 cm directed by Engineer. These shall be placed as
rapidly practicable to prevent the formation of cold joints or planes of weakness
between each succeeding layer within the pour. The thickness of each layer shall
be such that it can be deposited before the previous layer has stiffened. The
bucket loads or other units of deposit, shall be spotted progressively along the
face of the layer with such overlap as will facilitate spreading the layer to uniform
depth and texture with a minimum of shovelling. Any tendency to segregation
shall be corrected by shovelling stones into mortar rather than mortar on to

stones. Such a condition shall be corrected by redesign of mix or other means, as
directed by Engineer.

Bedding of Lavers

The top surface of each pour and bedding planes shall be approximately
horizontal unless otherwise instructed.

Compaction

Concrete shall be compacted during placing, with approved vibrating equipment
until the concrete has been consolidated to the maximum practicable density, is
free of pockets of coarse aggregate and fits tightly against all form surfaces,
reinforcement and embedded fixtures. Particular care shall be taken to ensure
that all concrete placed against the form faces and into corners of forms or
against hardened concrete at joints is free from voids or cavities. The use of

vibrators shall be consistent with the concrete mix and caution exercised not to
over vibrate the concrete to the point that segregation results.

i) Type of Vibrators

Vibrators shall conform to IS specifications. Type of vibrator to be used shall
depend on the structure where concrete is to be placed. Shutter vibrators to
be effective, shall be firmly secured to the formwork which must be
sufficiently rigid to transmit the vibration and strong enough not to be
damaged by it. Immersion vibrators shall have "no load" frequency, amplitude
and acceleration as per IS 2505 depending on the size of the vibrator.
Immersion vibrators in sufficient numbers and each of adequate size shall be
used to properly consolidate all concrete Tapping or external vibrating of
forms by hand tools or immersion vibrators will not be permitted.

ii) Use of Vibrators

The exact manner of application and the most suitable machines for the
purpose must be carefully considered and operated by experienced men.
Immersion vibrators shall be inserted vertically at points not more than 450
mm apart and withdrawn when air bubbles cease to come to the surface.
Immersion vibrators shall be withdrawn very slowly. In no case shall
immersion vibrators be used to transport concrete inside the forms. Particular
attention shall be paid to vibrations at the top of a lift e.g. in a column or wall.
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m)

n)

iif) Melding Successive Batches

When placing concrete in layers, which are advancing horizontally as the
work progresses, great care shall be exercised to ensure adequate vibration,
blending and melding of the concrete between the succeeding layers.

iv) Penetration of Vibrator

The immersion vibrator shall penetrate the layer being placed and also
penetrate the layer below while the underlayer is still plastic to ensure good
bond and homogeneity between the two layers and prevent the formation of
cold joints.

V) Vibrat nst Reinf

Care shall be taken to prevent contact of immersion vibrators against
reinforcement steel. Immersion vibrators shall not beallowed to come in
contact with reinforcement steel after start of initial set. They shall also not be
allowed to come in contact with forms or finished surfaces.

vi) Use of Form Attached Vibrators

From attached vibrators shall be used only site specific authorization of
Engineer.

vii) Use of Surface Vibrators

The use of surface vibrators will not be permitted under normal conditions.
However, for thin slabs, such as highways, runways and similar construction,
surface vibration by specially designed vibrators may be permitted, upon
approval of Engineer.

viii) Stone Pockets and Mortar Pondages

The formation of stone pockets or mortar pondages in corners and against
faces of forms shall not be permitted. Should these occur, they shall be dug
out, reformed and refilled to sufficient depth and shape for thorough bonding,
as directed by Engineer.

Placement Interval

Except when placing with slip forms, each placement of concrete in multiple lift
work, shall be allowed to set for at least 24 hours after the final set of concrete
and before the start of a subsequent placement.

When placing concrete in walls with openings, in floors of integral slab and beam
construction and other similar conditions, the placing shall stop when the
concrete reaches the top of the opening in walls or bottom horizontal surface of
the slab, as the case may be.

Placing shall be resumed before the concrete in place takes initial set, but not
until it has had time to settle as determined by the Engineer.

When placing concrete through reinforcing steel, care shall be taken to prevent
segregation of the coarse aggregate. Where the congestion of steel makes
placing difficult, ity may be necessary to temporarily move the top steel aside to
get proper placement and restore reinforcing steel to design position.
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2.3.19

2.3.20

o) Bleeding

Bleeding or free water on top of concrete being deposited into the forms, shall be
cause to stop the concrete pour and the conditions causing this defect corrected
before any further concreting is resumed.

: ion Joi

A construction joint is defined as a joint in the concrete introduced for convenience in
construction at which special measures are taken to achieve subsequent continuity
without provision for further relative movement.

The Contractor shall submit to the Engineer for his approval, as soon as Practicable
after the acceptance of his Tender and not less than three weeks before the
commencement of concreting, drawings showing his proposals for placing concrete
on which the position of all construction joints and lifts shall be shown. No concreting
shall be started until the Engineer has approved the method of placing, the positions
and form of the construction joints and lifts. The construction joints shall be so located
as not to impair the strength of the structure. Rebates, keys or notches shall be
formed and waterstops inserted as the Engineer may require. The position of
construction joints and the size of the formwork panels shall be so co-ordinated that
where possible the line of any construction joints coincides with the line of a formwork
joint and that in any case all construction joint lines and formwork joint lines appear
as a regular and uniform series. For all exposed horizontal joints and purposely
inclined joints, a uniform joint shall be formed with a batten of approved dimensions to
give a straight and neat joint line.

Concrete placed to form the face of a construction joint shall have a laitance removed
and the aggregate exposed prior to the placing of fresh concrete. The laitance shall
wherever practicable be removed by spraying the concrete surface with water under
pressure and brushing while the concrete is still green. Where the laitance cannot be
removed while the concrete is still green, the whole of the concrete surface forming
part of the joint shall be hacked to expose the aggregate. Where aggregate is
damaged during hacking it shall be removed from the concrete surface by further
hacking. All loose matter shall be removed and the exposed surface thoroughly
cleaned by wire brushing, air blasting or washing, leaving the surface clean and damp
Immediately before fresh concrete is placed, a 12 mm thick layer of sand/cement
mortar mixed in the same proportions as in the concrete shall be spread in the
horizontal face of the construction joint.

: , . , :

A drier mix shall be used for the top lift of horizontal pours to avoid laitance. All
laitance and loose stones shall be thoroughly and carefully removed by wire
brushing/hacking and surface washed.

Just before concreting is resumed, the roughened joint surface shall be thoroughly
cleaned and loose matter removed and then treated with a thin layer of cement grout
of proportion specified by Engineer and worked well into the surface. The new
concrete shall be well worked against the prepared face before the grout mortar sets.
Special care shall be taken to obtain thorough compaction and to avoid segregation
of the concrete along the joint plane.

Movement Joints

Movement Joints are defined as all joints intended to accommodate relative
movement between adjoining parts of structure, special provision being made where
necessary for maintaining the watertightness of the joint. The Contractor shall comply
with the instructions of manufacturers of proprietary jointing materials and shall, if
required by the Engineer, demonstrate that the jointing materials can be applied
satisfactorily.
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The Contractor shall submit to the Engineer for his approval, as soon as practicable
after the acceptance of his Tender and not less than three weeks before the
commencement of concreting, details of his proposals for the installation of
waterstops. These shall show where joints are to be located and details of the
intersections and changes of direction to a scale that shows the position of any joint
or shape or any moulded section.

As far as possible jointing on Site shall be confined to the making of butt joints in
straight runs of waterstops. Where it is agreed with the Engineer that it is necessary
to make an intersection or change of direction of any joint, other than a butt joint in a
straight run on Site, a preliminary joint, intersection or change of direction piece shall
be made and submitted to such tests as the Engineer any require.

Flexible waterstops shall be fully supported in the formwork, free of nails and clear of
reinforcement and other fixtures. Damaged waterstops shall be replaced and during
concreting care shall be taken to place the concrete so that waterstops do not bend
or distort.

The surface of set concrete in a movement joint shall, where specified on the
Drawings, be painted with two coats of bituminous paint and new concrete shall be
placed against ity only when the paint is dry. Expansion joints shall be formed by a
separating strip of approved performed joint fill.

Caulking grooves shall be provided as shown on the Drawings. At the joints where a
caulking groove is formed, immediately prior to caulking the groove shall be wire
brushed and loose material removed and blown out by compressed air. After the
groove has dried it shall be primed and caulked with approved jointing compound
applied in accordance with the Manufacturer’s instruction. At all caulked joints, the
face of the caulking strip and a width of concrete on either side shall be painted with
two coats of paint having the same base as the caulking compound.

23.21 Waterstops and Joint Fillers
a) General
When proprietary names are given in the drawings they shall be interpreted only
as a reference of quality and do not oblige the Contractor to use the product
specified. However, all waterstops and joint fillers shall be subject to the approval
of the Engineer and applied in accordance with the manufacturer’s instructions.
b) Waterstops
At all construction, contraction and expansion joints wherever specified or
directed by the Engineer, waterstops shall be provided. The waterstops shall be
PVC type or of any other equivalent material as approved by the Engineer. PVC
waterstops shall have a tensile strength of not less then 14 MN/m?  and
elongation at break of not les than 300%. W aterstops shall not be exposed to
direct sunlight for long periods. Before being concreted in, waterstops shall be
cleaned of all foreign materials. W herever provided, waterstops shall be placed in
such a manner that they are embedded in the adjacent sections of the panels for
width. The different types of waterstops to be used in liquid retaining structures
will be as follows :
Table2.3H
No. Tvpe of Joint Tvpe of Waterstops
1. Partial/complete contraction 150 mm wide, ribbed with hollow
joint in walls and slabs bulb and 5 mm min. thickness.
2. Expansion joints in walls 225 mm wide, ribbed, with
and slabs hollow bulb and 9 mm minimum

thickness.
480



2.3.22

2.3.23

Constructor joint in raft 225 mm wide, ribbed, without

hollow central bulb and 9 mm
minimum thickness.

Construction joint in wall 150 mm wide, ribbed, with

hollow central bulb and 5 mm
minimum thickness.

Partial/complete contraction 225 mm wide, ribbed, with
joint in raft hollow central bulb and 9 mm

minimum thickness.

Expansion joint in raft 225 mm, wide, ribbed, with

c)

hollow central bulb and 9 mm
minimum thickness.

int Eil

Joint fillers shall be of durable, compressible, and non-extruding material.

Sealing Compounds

a)

b)

d)

General

Horizontal joints shall, where used in water retaining structures be sealed with a
cold pouring polysulphide rubber sealing compound of quality equal to, or better
than TECHSEAL RED 941. Horizontal joints in roofs, floors and other non-water
retaining structures shall be sealed with an approved sealant with properties
equal to or better than TECHSEAL REL 941. Vertical joints and joints in the
soffits of slabs shall be sealed with a trowel or gun applied polysulphide rubber
sealing compound such as TECHSEAL RDL 940 or equivalent. Sealing
compounds shall be fully cured before water is permitted to come in contact At
40° C the curing time shall be approximately 7 weeks for a polysulphide
compound.

Preform in lan

Where preformed joint sealants are shown on the drawings, approved material
shall be used.

Preformed Olip Membrane

Where indicated on drawings, a preformed slip membrane of quality equal to
Serviced “Slipstrip” shall be used in accordance with the manufacturer’s
instructions and the drawing.

No Fines Concrete

No fines concrete shall be made from water, cement and coarse aggregate of 12
mm nominal size. The aggregate/cement ratio shall be 6:1 by volume and
sufficient water shall be added to ensure that the cement paste completely coats
the aggregate. No fines concrete shall not be mixed by hand, or vibrated. After
placing, there shall be no layer of laitance on the surface of the concrete.

JTolerances in Concrete Surfaces

Concrete surfaces for the various classes of unformed and formed finishes specified
in various clauses shall comply with the tolerances shown in Table 2.3.1 hereunder,
except where different tolerances are expressly required by the Specification or
shown on the Drawings.
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In Table 2.3.1 ‘line and level’ and ‘dimension’ shall mean the lines, levels and cross-
sectional dimensions shown on the Drawings.

Surface irregularities shall be classified as ‘abrupt’or ‘gradual’. Abrupt irregularities
include, but shall not be limited to, off-sets and fins caused by displaced or misplaced
formwork, loose knots and other defects in formwork materials, and shall be tested by
direct measurement. Gradual irregularities shall be tested by means of a straight
template for plane surfaces or its suitable equivalent for curved surfaces, the template
being 3 m long for unformed surfaces and 1.5 m long for formed surfaces.

Table 2.3.1

Class of
Finish

Maximum tolerance (mm)in ;

Line and Abrupt Gradual Dimension
level irregularity irregularity

ul

u2

U3

F1

F2

F3

+12 6 +6 -

+6 3 +3 -

+12 6 +6 +12-6
+6 6 +6 +12-6

3 3 +3 +6

2.3.24

2.3.25

Finishes to unformed surfaces of concrete shall be classified as U1, U2, U3, ‘spaded’
or ‘bonded concrete’. Where the class of finish is not specified, the concrete shall be
finished to Class U1.

Class U1 finish is the first stage for Class U2 and U3 finishes and for a bonded
concrete surface. Class U1 finish shall be a leveled and screeded, uniform plain or
ridge, finish which (unless it is being converted to Class U2, U3, or bonded concrete)
shall not be disturbed in any way after the initial set and during the period of curing,
surplus concrete being struck off immediately after compaction.

Where a bonded concrete surface is specified, the laitance shall be removed from the
Class U1 finished surface and the aggregate exposed while the concrete is still
green.

A spaded finish shall be a surface free from voids and brought to a reasonably
uniform appearance by the use of shovels as it is placed in the W orks.

Class U2 finish shall be a wood float finish. Floating shall be done after the initial set
of the concrete has taken place and the surface has hardened sufficiently. The
concrete shall be worked no more than is necessary to produce a uniform surface
free from screedmarks.

Class U3 finish shall be a hard smooth steel-trowelled finish. Trowelling shall not
commence until the moisture film has disappeared and the concrete has hardened
sufficiently to prevent excess laitance from being worked into the surface. The
surfaces shall be trowelled under firm pressure and left free from trowel marks.

The additin of dry cement, morter or water shall not be permitted during any of the
above operations.
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a) curing

All concrete shall be cured by keeping it continuously damp for the period of time
required for complete hydration and hardening to take place. Preference shall be
given to the use of continuous sprays, or ponded water, continuously saturated
covering of sacking, canvas, hessian or other absorbent materials, or approved
effective curing compounds applied with spraying equipment capable of
producing a smooth, even-textured coat. Extra precautions shall be exercised in
curing concrete during cold and hot weather as outlined hereinafter. The quality
of curing water shall be the same as that used for mixing concrete.

Certain types of finish or preparation for overlaying concrete must be done at
certain stages of the curing process and special treatment may be required for
specific concrete surface finish.

Curing of concrete’s made of high alumina cement and supersulphated cement
shall be carried out as directed by Engineer.

i) Curing with Water

Fresh concrete shall be kept continuously wet a minimum period of 10 days
from the date of placing of concrete, following a lapse of 12 to 14 hours after
laying concrete. The curing of horizontal surfaces exposed to the drying
winds shall however begin as soon as the concrete has hardened. Water
shall be applied to formed surfaces immediately upon removal of forms.
Quantity of water applied shall be controlled so as to prevent erosion of
freshly placed concrete

i) Continuous Spraying

Curing shall be assured by use of an ample water supply under pressure in
pipes, with all necessary appliances of hose, sprinklers and spraying devices.
Continuous fine mist spraying or sprinkling shall be used, unless otherwise
specified or approved by Engineer.

iii) Alternate Curing Methods

Whenever, in the judgement of Engineer, it may be necessary to omit the
continuous spray methods, a covering of clean sand or other approved
means such as wet gunny bags which will prevent losss of moisture from the
concrete, may be used. No type of covering will be approved which would
stain or damage the concrete during or after the curing period. Covering shall
be kept continuosly wet during the curing period.

For curing of concrete in pavements, sidewalks, floors, flat roofs or other level
surfaces, the ponding methods of curing are preferred. The methods of
containing the ponded water shall be approved by Engineer. Special attention
shall be given to edges and corners of the slabs to ensure proper protection
to these areas. The ponded areas shall be kept continuously filled with water
during the curing period.

iv)Curing Compounds

Surface coating type-curing compounds shall be used only by special
permission of Engineer. Curing Compounds shall be liquid type white
pigmented conforming to U.S. Bureau of Reclamation Specification. No
curing compound shall be used on surfaces where future blending with
concrete, water or acid proof membrane, or painting is specified.

v)curing Equipment
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All equipment and materials required for curing shall be on hand and ready
for use before concrete is placed.

b) Protecting Fresh Concrete

c)

Fresh concrete shall be protected from the elements, from defacements and
damage due to construction operations by leaving forms in place for an ample
period as specified later in this specifications. Newly placed concrete shall be
protected by approved means such as tarpaulins from rain, sun and winds. Steps
as approved by Engineer shall also be taken to protect immature concrete from
damage by debris excessive loading, vibration, abrasion or contact with other
materials, etc., that may impair the strength and/or durability of the concrete.
Workmen shall be warned against and prevented from disturbing green concrete
during its setting period. If it is necessary that workmen enter the area of freshly
placed concrete, Engineer may require that bridges be placed over the area.

: ,

Immediately after the shuttering is removed, the surface of concrete shall be very
carefully gone over and all defective areas called to the attention of Engineer who
may permit patching of the defective areas or also reject the concrete unit either
partially or in its entirety. Rejected concrete shall be removed and replaced by
Contractor at no additional expense to Corporate. Holes left by form bolts, etc.,
shall be filled up and made good with mortar composed of one part of cement to
one and half parts of sand passing through 2.36 mm IS sieve after removing any
loose stones adhering to the concrete. Mortar filling shall be struck off flush at the
face of the concrete. Concrete surfaces shall be finished as described under the
particular items of work.

Superficial honeycombed surfaces and rough patches shall be similarly made
good immediately after removal of shuttering, in the presence of Engineer and
superficial water and air holes shall be filled in. The mortar shall be well worked
into the surface with a wooden float. Excess water shall be avoided. Unless
instructed otherwise by Engineer, the surface of the exposed concrete placed
against shuttering shall be rubbed down immediately on removal of shuttering to
remove fine or other irregularities, care being taken to avoid damaging the
surface. Surface irregularities shall be removed by grinding.

If reinforcement is exposed or the honeycombing occurs at vulnerable positions
e.g. ends of beams or columns it may be necessary to cut out the member
completely or in part and reconstruct. The decision of the Engineer shall be final
in this regard. If only patching is necessary, the defective concrete shall be cut
out till solid concrete is reached (or to a minimum depth of 25 mm) the edges
being cut perpendicular to the affected surface or with small under cut if possible.
Anchors, tees or dovetail slots shall be provided whenever necessary to attach
the new concrete securely in place. An area extending several centimeters
beyond the edges and the surfaces of the prepared voids shall be saturated with
water for 24 hours immediately before the patching material is placed.

i) Useof Epoxy

The use of epoxy for bonding fresh concrete used for repairs will be permitted
upon written approval of Engineer. Epoxies shall be applied in strict
accordance with the instructions of the manufacturer.

i) Methods of Repair

Small size holes having surface dimensions about equal to the depth of the
hole, holes left after removal of form bolts, grout insert holes and slots cut for
repair of cracks shall be repaired as follows. The hole to be patched shall be
roughened and thoroughly soaked with clean water until absorption stops.
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A 5 mm thick layer of grout of equal parts of cement and sand shall be well
brushed into the surface to be patched, followed immediately by the patching
concrete which shall be well consolidated with a wooden float and left slightly
proud of the surrounding surface. The concrete patch shall be built up in 10
mm thick layers. After an hour or more, depending upon weather conditions,
it shall be worked off flush with a wooden float and a smooth finish obtained
by wiping with hessian. A steel trowel shall be used for this purpose. The mix
for patching shall be of the same materials and in the same proportion as that
used in the concrete being repaired, although some reduction in the
maximum size of the coarse aggregates may be necessary and the mix shall
be kept as dry as possible.

Mortar filling by air pressure (guniting) shall be used for repair of areas too
large and/or too shallow for patching with mortar. Patched surfaces shall be
given a final treatment to match the colour and texture of the surrounding
concrete. White cement shall be substituted for ordinary cement, if so
directed by Engineer, to match the shade of the patch with the original
concrete.

iif)curing of Patched Work

The patched area shall be covered immediately with an approved non-
staining, water-saturated material such as gunny bags, which shall be kept
continuously wet and protected against sun and wind for a period of 24
hours. Thereafter, the patched area shall be kept wet continuously by a fine
spray, or sprinkling for not less than 10 days.

iv)Approval by Engineer

All materials, procedures and operations used in the repair of concrete and
also the finished repair work shall be subject to the approval of Engineer. All
fillings shall be tightly bonded to the concrete and shall be sound, free from
shrinkage cracks after the fillings have been cured and dried.

d) Einishi

The type of finish for formed concrete surfaces shall be as follows, unless
otherwise specified by the Engineer.

For surfaces against which backfill or concrete is to be placed, no treatment is
required except repair of defective areas.

For surfaces below grade, which will receive waterproofing treatment, the
concrete shall be free of surface irregularities, which would interfere with proper
application of the waterproofing material, which is specified for use.

Unless specified, surfaces which will be exposed when the structure is in service
shall receive no special finish, except repair of damaged or defective concrete,
removal of fins and abrupt irregularities, filling of holes left by form ties and rods
and clean up of loose or adhering debris.

Surfaces which will be exposed to the weather and which would normally be
level, shall be stopped for drainage. Unless the drawing specifies a horizontal
surface or shows the slope required, the tops of narrow surface such as stair
treads, walls, curbs and parapets shall be sloped across the width approximately
1 in 30. Broader surfaces such as walkways, roads, parking areas and platforms
shall be sloped about 1 in 50. Surfaces that will be covered by backfill or
concrete, subfloors to be covered with concrete topping, terrazzo or quarry tile,
and similar surfaces shall be smooth screeded and leveled to produce even
surfaces. Surface irregularities shall not exceed 6 mm. Surfaces which will not be
covered by backfill, concrete or tile toppings such as outside decks, floors of
galleries and sumps, parapets, gutters, side-walks, floors and slabs, shall be
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2.3.26

e)

a)

consolidated, screeded and floated. Excess water and laitance shall be removed
before final finishing. Floating may be done with hand or power tools and started
as soon as the screeded surface has attained a stiffness to permit finishing
operations and these shall be the minimum required to produce a surface uniform
in texture and free from screed marks or other imperfections. Joints and edges
shall be tooled as called for on the drawings or as directed by Engineer.

lard Finish f I

Exposed concrete shall mean any concrete, other than floors or slabs, exposed to
view upon completion of the job.

Unless otherwise specified on the drawings, the standard finish for exposed
concrete shall be a smooth finish.

A smooth finish shall be obtained with the use of lined or plywood forms having
smooth and even surfaces and edges. Panels of forms shall be of uniform size
and be as large as practicable and installed with closed joints. Upon removal of
forms the joint marks shall be smoothed off and all blemishes, projections, etc.,
removed leaving the surfaces smooth.

I -

When specified on the drawings an integral cement concrete finish of specified
thickness for floors and slabs shall be applied either monolithic or bonded, as
specified on the drawings. The surface shall be tested with a straight edge and
any high and low spots eliminated. Floating or trowelling of the finish shall be
permitted only after all surface water has evaporated. Dry cement or a mixture of
dry cement and sand shall not be sprinkled directly on the surface of the cement
finish to absorb moisture or to stiffen the mix. The work shall be executed in
accordance with clause 2.6.213.

bbed Finist

A rubbed finish shall be provided only on exposed concrete surfaces. Upon
removal of forms, all fins and other projections on the surfaces shall be carefully
removed, offsets leveled and voids and/or damaged sections immediately
saturated with water and repaired by filling with a concrete or mortar of the same
composition as was used in the surface. The surfaces shall then be thoroughly
wetted and rubbed with carborundum or other abrasive. Cement mortar may be
used in the rubbing, but the finished surfaces shall not be brush coated with
either cement or grout after rubbing. The finished surfaces shall present a uniform
and smooth appearance.

Protection

All concrete shall be protected against damage until final acceptance by Engineer
/ Owner.

: ,

General

All earth surfaces upon which or against which concrete is to be placed, shall be
well compacted and free from standing water, mud or debris. Soft, yielding soil
shall be removed and replaced with suitable earth well compacted as directed by
Engineer. Where specified, lean concrete shall be provided on the earth stratum
for receiving concrete. The surface of absorptive soils against which concrete is
to be placed shall be moistened thoroughly so that no moisture will be drawn from
the freshly placed concrete and later shall help to cure the concrete.

b) Preparation of Concrete Surfaces
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2.3.27

d)

The preparation of concrete surfaces upon which additional concrete is to be
placed later, shall preferably be done by scarifying and cleaning while the
concrete is between its initial and final set. This method shall be used wherever
practicable and shall consist of cutting the surface with picks and stiff brooms and
by use of an approved combination of air and water jet as directed by Engineer.
Great care shall be taken in performing this work to avoid removal of too much
mortar and the weakening of the surface by loosening of aggregate.

When it is not practicable to follow the above method, it will be necessary to
employ air tools to remove laitance and roughen the surface.

The final required result shall be a pitted surface from which all dirt, unsound
concrete, laitance and glazed mortar have been removed.

Bonding Treatment (Mortar)
After rock or concrete surfaces upon which new concrete is to be placed have

been scarified, cleaned and wetted as specified herein, they shall receive a
bonding treatment, immediately before placement of the concrete.

The bonding medium shall be a coat of cement-sand mortar. The mortar shall
have the same cement-sand proportions as the concrete, which shall be placed
on it. The water-cement ratio shall be determined by placing conditions and as
approved by the Engineer.

Bonding mortar shall be placed in sufficient quantity to completely cover the
surface about 10 mm thick for rock surface and about 5 mm thick for concrete
surfaces. It shall be brushed or broomed over the surface and worked thoroughly
into all cracks, crevices and depressions. Accumulations or puddles of mortar
shall not be allowed to settle in depressions and shall be brushed out to a
satisfactory degree, as determined by the Engineer.

Mortar shall be placed at such a rate that it can be brushed over the surface just
in advance of placement of concrete. Only as much area shall be covered with
mortar as can be covered with mortar as can be covered with concrete before
initial set in the mortar takes place. The amount of mortar that will be permitted to
be placed at any one time or the area, which it is to cover, shall be in accordance
with the Engineer’s directions.

leaning and Bonding Form nstruction Join

Vertical construction joints shall be cleaned as specified above or by other
methods approved by Engineer. In placing concrete against formed construction
joints, the surfaces of the joints, where accessible, shall be coated thoroughly
with the specified bed-joint bonding mortar immediately before they are covered
with concrete or by a scrubbing with wire brooms dipped into the fresh concrete.
Where it is impracticable to apply such a mortar coating, special precautions shall
be taken to ensure that the new concrete is brought into intimate contact with the
surface of the joint by careful puddling and spading with aid of vibrators and
suitable tools.

Provision shall be made for expansion and contraction in concrete by use of
special type joints located as shown on the drawing. Contraction joint surfaces
shall be treated as directed by the specifications on the drawings or as directed
by the Engineer.

Hot Weather Requirement

All concrete work performed in hot weather shall be in accordance with IS 456,
except as herein modified.
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2.3.28

2.3.29

Admixtures may be used only when approved by the Engineer.

Adequate provisions shall be made to lower concrete temperatures, by cool
ingredients, eliminating excessive mixing, preventing exposure of mixers and
conveyors to direct sunlight and the use of reflective paint on mixers, etc. The

temperature of the freshly placed concrete shall not be permitted to exceed 38°C.

Consideration shall be given to shading aggregate stockpiles from direct rays of the
sun and spraying stockpiles with water, use of cold water when available, and
burying, insulating, shading and/or painting white the pipelines and water storage
tanks and conveyances.

In order to reduce loss of mixing water, the aggregates, wooden forms, subgrade,
adjacent concrete and other moisture absorbing surfaces shall be well wetted prior to
concreting. Placement and finishing shall be done as quickly as possible.

Extra precautions shall be taken for the protection and curing of concrete.
Consideration shall be given to continuous water curing and protection against high
temperatures and during hot winds for a period of at least 7 days immediately after
which normal curing procedures may be resumed.

Placing Concrete Underwater
a) General

Under all ordinary conditions all foundations shall be completely dewatered and
concrete placed in the dry. However, when concrete placement underwater is
necessary, all work shall conform to IS 456 and the procedure shall be as follows:

b) Method of Placement

Concrete shall be deposited underwater by means of tremies, or drop bottom
buckets of approved type.

c) Direction.In ion and Approval

All work requiring placement of concrete underwater shall be designed, directed
and inspected with due regard to local circumstances and purposes. All
underwater concrete shall be placed according to the plans or specifications and
as directed and approved by the Engineer.

Pr ncr

a) General

Precast concrete units, whether manufactured on or off Site, shall comply in
every way with the provisions of the Contract for on situ concrete. Wherever
possible precast units shall be hydraulically pressed.

When ready for incorporation in the works precast units shall be laid, bedded,
jointed and fixed to the lines and levels shown on the Drawings. Mortar for
bedding and jointing shall consist of one part by volume of Portland cement and
two parts by volume of natural sand or equivalent crusher fines.

All precast units shall be cast on a suitable bed or platform with firm foundation
and free from wind. Contractor shall be responsible for the accuracy of the level

or shape of the bed or platform. A suitable serial number and the date of casting
shall be impressed or painted on each unit

b) Striking Forms
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Side shutters shall not be struck in less than 24 hours after depositing concrete
and no precast unit shall be lifted until the concrete reaches strength of at least
twice the stress to which the concrete may be subjected to at the time of lifting.

c) PrecastUnits

The lifting and removal of precast unit shall be undertaken without causing shock,
vibration or undue bending stresses to or in the units. Before lifting and removal
takes place. Contractor shall satisfy Engineer or his representative that the
methods he proposes to adopt for these operations will not over-stress or
otherwise affect seriously the strength of the precast units. The reinforced side of
the units shall be distinctly marked.

d) Curing

All precast work shall be protected from the directs rays of the sun for at least 7
days after casting and during that period each unit shall be kept constantly
watered or preferably be completely immersed in water if the size of the unit so
permits. Otherwise curing practice as given in Clause 2.3.25 shall be followed.

2.3.30 Slots. Openings. etc,
Slots, openings or holes, pockets, etc; shall be provided in the concrete work in the
positions indicated in the drawings or as directed by Engineer. Any deviation from the
approved drawings shall be made good by Contractor at his own expense, without
damaging any other work. Sleeves, bolts, inserts, etc; shall also be provided in
concrete work where so specified.
2331 Grouting
a) Standard Grout
Grout shall be provided as specified on the drawings.
The proportions of grout shall be such as to produce a flowable mixture
consistent with minimum water content and shrinkage. The grout proportions
shall be limited as :
Table 2.3.1
Use Grout Thickness Mix Proportions W/C Ratio
(max)
1 Fluid Mix Under 25 mm One part Portland Cement 0.44
to one part sand
2 General 25 mm and over but less than 50 | One part Portland Cement 0.53
mm to two part sand
3 Stiff Mix 50 mm and over One part Portland Cement 0.53
to three part sand
1) i) Sand shall be such as to produce a flowable grout without any tendency to segregate.
ii) Sand, for general grouting purposes, shall be graded within the following limits :-
Passing IS 2.36 mm sieve 95 to 100%
Passing IS 1.18 mm sieve 65 to 95%
Passing IS 300 micron sieve 10 to 30%
Passing IS 150 micron sieve 3 to 10%
iii) Sand for fluid grouts, shall have the fine material passing the 300  and 150 micron
sieves at the upper limits specified above.
iv) Sand, for stiff grouts, shall meet the usual grading specifications for concrete.
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1)

1)

2.3.32

)

Surfaces to be grouted shall be thoroughly roughened and cleaned of all foreign
matter and laitance.

Anchor bolts, anchor boltholes and the bottom of equipment and column base plates
shall be cleaned of all oil, grease and dirt, and loose material. The use of hot, strong
caustic solution for this purpose will be permitted.

Prior to grouting, the hardened concrete surfaces to be grouted shall be
Saturated with water.

Water in anchor boltholes shall be removed before grouting is started.
Forms around base plates shall be reasonably tight to prevent leakage of the grout.

Adequate clearance shall be provided between forms and base plate to permit grout
to be worked properly into places.

Grouting, once started, shall be done quickly and continuously to prevent
segregation, bleeding and breakdown of initial set. Grout shall be worked from one
side of one end to the other to prevent entrapment of air. To distribute the grout and
to ensure more complete, contact between, base plate and foundation and to help
release trapped air, link chains can be used to work the grout into place.

Grout through holes in base plates shall be by pressure grouting.

Variations in grout mixes and procedures shall be permitted if approved by
Engineer.

b) Non-shrinking Grout for Equipment Foundations

Non-shrinking grout shall be used for grouting of machine base plates,
anchor bolts, other anchoring devices and at locations where ordinary grouts
are ineffective due to shrinkage. It shall be composed of a type of expensive
hydraulic setting binder and select-graded aggregates. It shall have
properties as mentioned below.

1. Maximum grain size - 6
2. Water % (for 80% flow) - 15.17
3. Density of hardened grout gm/ml - 2.27-2.30
4. Compressive strength kg/ml
- min 3 days - 230
7 days - 340
28 days - 450
5. Expansion %
- free - 0.15-0.20
- restrained - 0.08-0.12

Mixing, batching, cleaning, preparation of surface and curing of non-shrinking
Grout shall be done as per Manufacturer’s instructions.

Ilnspection
All materials, workmanship and finished construction shall be subject to continuous
inspection and approval of Engineer.

All materials supplied by Contractor and all work or construction performed by
Contractor rejected as not in conformance with the specifications and drawings, shall
be immediately replaced at no additional expense to Corporation.
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2.3.33

2.3.34

2.3.35

Approvals of any preliminary materials or phase of work shall in no way relieve the
Contractor from the responsibility of supplying concrete and/or producing finished
concrete in accordance with specifications and drawings.

All concrete shall be protected against damage until final acceptance by the
Engineer.

Clean-Up

Upon completion of the concrete work, all forms, equipment construction tools,
protective coverings any debris resulting from the work shall be removed from the
premises.

All debris i.e. empty containers, scrap wood, etc; shall be removed to “dump” daily, or
as directed by Engineer.

The finished concrete surfaces shall be left in a clean condition satisfactory to
Engineer.

Records of Concreting

An accurate and upto date record showing times, dates, weather and temperature
conditions when various positions of the works were concreted will be kept by the
Engineer and shall be countersigned by the Contractor or his representative. If the

Contractor fails to sign the Engineer’s record it shall nevertheless be regarded as
correct and binding on the Contractor.

Storage of Cement

The contractor shall provide a godown of specified capacity for storage of cement
bags. The godown shall be provided with two locks on each door. The key of one lock
at each door shall remain with the Engineer or his representative and that of the other
locks with the Contractor’s authorized person at the work site so that cement is
removed from the godown only according to daily requirements with the knowledge of
both the parties.

Cement brought to the site shall not be removed from the site without the prior written
approval of the Engineer. But whenever the works are finally completed and
advances are fully recovered, the contractor shall at his own expense forthwith
remove from the site all surplus cement and upon such removal, the same shall
revert in and become the property of the Contractor.

The Engineer and his assistants shall have free access to the godown at any time for
the inspections of stock of cement.

Attention of the Contractor is invited to Claus 54 of Condition of contract, regarding
materials.

Cement Storage Capacity
It is incumbent on the part of the Contractor to construct cement godown of a
minimum capacity equal to 1 & 1/2 times of the maximum monthly consumption

required for the work. The maximum monthly consumption shall be determined from
the work program submitted by the Contractor and approved by the Engineer.

The Contractor may be asked to use Portlandpozzolana cement. No extra payment
shall be made to the Contractor, even if the Contractor is asked to increase the
deshuttering period considering cube strength results.

i
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2.3.36

2.3.37

2.3.38

The Contractor may be asked to use Sulphate resisting Portland cement conforming
to IS 12330 in place of ordinary Portland cement in lining.

lati di i L jointi

All surfaces upon or against which concrete will be placed shall be suitably prepared
by thoroughly cleaning, washing and dewatering, as may be indicated in the plans or
as the Engineer, may direct, to meet the various situations encountered in the work.

Soft or spongy areas shall be cleaned out and back-filled with either a soil-cement
mixture, lean concrete or clean sand fill compacted to a minimum density of 90%
Modified Proctor, unless otherwise mentioned in Schedule of Quantities.

Prior to construction of formwork for any item where soil will act as bottom form,
approval shall be obtained from the Engineer as to the suitability of the soil.

ion of Rocl E .

To provide tight bond with rock foundations, the rock surface shall be prepared and
the following general requirements shall be observed.

Concrete shall not be deposited on large sloping rock surfaces. Where required by
the Engineer or as indicated on the plans, the rock shall be cut to form rough steps or
benches to provide roughness or a more suitable bearing surface.

Rock foundation straturn shall be prepared by picking, barring, wedging and similar
methods which will leave the rock in an entirely sound and unshattered condition.

Shortly before concrete is placed, the rock surface shall be cleaned with high
pressure water and air jet even through it may have been previously cleaned in that
manner.

Prior to placing concrete, the rock surface shall be kept wet for a period of 2 to 4
hours unless otherwise directed by the Engineer.

Before placing concrete on rock surfaces all water shall be removed from
depressions to permit thorough inspection and proper bonding of the concrete to the
rock.

Measurement of In-situ Concrete

For concrete placed in situ separate measurements shall be made of plain (i.e. un-
reinforced) concrete and of reinforced concrete for each of the specified classes of
concrete.

In situ concrete and all work in connection therewith as specified shall be valued by
the measurement of only such items as are set forth in the Bill of Quantities but,
except where expressly shown to the contrary, reinforcement formwork (including
formwork for construction joints and for movement joints), unformed surface finishes
of Classes U2 and U3, reinforcement, movements joints, and requirements for
prestressing shall be measured separately from, and in addition to, measurement of
concrete placed in situ. Measurement of formwork and movement joints and of
reinforcement shall be as provided for Clauses 2.4.8 and 2.5.11 respectively.
Unformed surface finish Class Ul and spaded finish shall not be measured for
payment.

In situ concrete shall be measured to the limits shown on the Drawings and any
concrete placed outside such limits by reason of the Contractor's method of working
or due to his carelessness or error and whether it has been permitted by the Engineer
or not, shall not be measured for payment. No deduction from the measurement shall
be made in respect of:
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2.3.39

i) Any purpose made hole or opening which has an average cross sectional areas
less than 0.2 m?or which has a volume less than 0.1 m?;

i) Any portion of chases, rebates, channels, pipes, ducts or the likes whose cross-
sectional area is less than 2500mm?;
iif) Any chamfer less than 100 mm wide on the splay;

iv) The space occupied by any reinforcement, rails, joists or the like embedded in the
concrete;

Foundations, rafts, shall be measured between the top blinding concrete and the top
surface of raft;

Columns shall be measured from the top of raft/foundation/slabs, etc. to bottom of
upper slabs/floors. Capitals and brackets from columns shall be measured as part of
column;

Beams shall measured between supports where resting on columns and below slab
bottom.

Unformed surface finishes (classes U2 and U3 only) shall be measured as the net
area of concrete surface so finished.

Building paper, or other protection of foundation surfaces, where ordered by the
Engineer, shall be measured as the net area so protected and no measurement shall
be made of laps or joints.

Admixtures, where ordered by the Engineer, shall be measured as the net weight of
admixture properly used in the manufacture of concrete.

Placing concrete in water, where ordered by the Engineer, shall include for all

additional measures necessary for placing concrete in water and shall be measured
E.O. the appropriate concrete item.

Concrete testing shall be separately measured only if and to the extent that items for
tests are provided in the Bill of Quantities.

Waterstops shall be measured as the net length fixed in place, and shall include for
all necessary work in dividing formwork to accommodate the waterstops, and for the
making of any straight but joints in the waterstops. This shall be deemed to be
included in the contract rate quoted for water-stops.

Joint filler shall be measured as the net area (or length) fixed in place.

Joint sealing for caulking grooves shall be measured as the net length of joint sealed
and shall include for cleaning, priming, caulking and painting over the joint.

Grouting shall be measured and paid for on cubic metre basis.
M rement of Pr ncr

Items for precast concrete shall include work for the manufacture and fixing in the
works of the precast unit and all work in connection therewith as specified.

Precast concrete shall be measured as fixed in the Works by number of units, by
volume, by area or by length as indicated in the Bill of Quantities. Measurement
(except where by numbers) shall include the space occupied by joints between units
but not by bedding. Otherwise all measurement shall be net except that no deduction
shall be made in respect of any purpose formed hole, duct or the like which has an
average cross-sectional area less than 2500 square millimeters.

No separate measurement for payment shall be made in respect of formwork, surface
finishes, reinforcement, joggles, dowels, jointing, bedding or the like for precast
concrete unless separate items are expressly provided in the Bill of Quantities.
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EORMWORK
Eixi |G |

All formwork shall be constructed of timber, sheet metal or other approved material. It
shall be firmly supported, adequately strutted, braced and tied to withstand the impact
of placing of concrete and vibration induced while placing the concrete & the effects
of weather. The tolerance on line and level shall not exceed 3 mm and the soffits of
beams other than prestressed beams shall in the absence of any specified camber be
erected with an upward camber of 6 mm for each 3 metres of span.

The Contractor shall be responsible for the calculation and designs for the formwork,
and, shall submit them to the Engineer for approval before construction. On formwork
to external faces, which will be permanently exposed, all horizontal and vertical
formwork, joints shall be so arranged that joint lines will form a uniform pattern on the
faces of the concrete. Where the Contractor proposes to make up the formwork from
standard sized manufactured formwork panels, the size of such panels shall be
approved by the Engineer before they are used in the construction of the Works. The
finished appearance of the entire elevation of structure and adjoining structures shall
be considered when planning the pattern of joint lines caused by formwork and by
construction joints to ensure continuity of horizontal and vertical lines.

Faces of formwork in contact with concrete shall be free from adhering foreign matter,
projecting nails and the like, splits or other defects and all formwork shall be clean
and free from standing water, dirt, shavings, chippings or other foreign matter. Joints
shall be sufficiently watertight to prevent the escape of mortar or the formation of fins
or other blemishes on the faces of the concrete.

Formwork shall be provided for the top surfaces of sloping work where the slope
exceeds fifteen degrees from the horizontal (except where such top surface is
specified as spaded finish) and shall be anchored to enable the concrete to be
properly compacted and to prevent floatation, care being taken to prevent air being
trapped.

Openings for inspection of the inside of the formwork and for the removal of water
used for washing down shall be provided and so formed as to be easily closed before
placing concrete. Before placing concrete, all bolts, pipes or conduits or any other
fixtures which are to be built in; shall be fixed in their correct positions, and cores and
other devices for forming holes shall be held fast by fixing to the formwork or
otherwise. Holes shall not be cut in any concrete without approval of the Engineer.

All exterior angles on the finished concrete of 90 degrees or less shall be given 20mm
x 20mm chamfers unless otherwise ordered by the Engineer.

No ties or bolts or other device shall be built into the concrete for the purpose of
supporting formwork without the prior approval of the Engineer. The whole or part of
any such supports shall be capable of removal so that no part remaining embedded
in the concrete shall be nearer than 50 mm from the surface in the case of reinforced
concrete and 150 mm in the case if un-reinforced concrete. Holes left after removal of
such supports shall be neatly filled with well rammed dry-pack mortar (Clause 2.4.5).

Formwork in contact with the concrete shall be treated with a suitable non-staining
mould oil to prevent adherence of the concrete except where the surface is
subsequently to be rendered. Care shall be taken to prevent the oil from coming in
contact with reinforcement or with concrete at construction joints. Surface retarding
agents shall be used only where ordered by the Engineer.

Removal

Formwork shall be so designed as to permit any removal without resorting to
hammering or levering against the surface of the concrete.
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The periods of time elapsing between the placing of the concrete and the striking of
the formwork shall be as approved by the Engineer after consideration of the loads
likely to be imposed on the concrete and shall in any case be not less than the
periods shown in Table 2.4.A, below. Where soffit formwork is constructed in a
manner that allows the removal of the majority of the formwork and the retention
during and after such removal of a sufficient number of adequate supporting props in
an undisturbed condition the Contractor may, with the agreement of the Engineer,
remove the formwork at the earlier times listed below provided that the props are left
in position.

Iable2.4A
Position of formwork B-a-lys for striking
Walls 1
Sides of beans and columns 2
Slabs (props left under) 3
Props to slabs (span not exceeding 4.5m) 7

Props to slabs (span exceeding 4.5m) 14

Beams soffits (props left under) 7
Props to beams (span not exceeding 6 m) 14
Props to beams (span exceeding 6 m) 21

243

Notwithstanding the foregoing, the Contractor shall be held responsible for any
damage arising from removal of formwork before the structure is capable of carrying
its own weight and any incidental loading.

Striking shall be done slowly with utmost care to avoid damage to arrises and
projections and without shock or vibration, by gently easing he wedges. If after
removing the formwork it is found that timber has been embedded in the concrete, it
shall be removed and made good as specified earlier.

Reinforced temporary openings shall be provided, as directed by Engineer, to
facilitate removal of formwork which otherwise may be inaccessible.

Tie rods, clamps, form bolts, etc. which must be entirely removed from walls or similar
structures shall be loosened not sooner than 24 hours nor later than 40 hours after
the concrete has been deposited. Ties, except those required to hold forms in place,
may be removed at the same time. Ties withdrawn from walls and grade beams shall
be pulled toward the inside face. Cutting ties, back from the faces of walls and grade
beams, will not be permitted.

For liquid retaining structures no sleeves for through bolts shall be used nor shall
through bolts be removed as indicated above. The bolts, in this case, shall be cut at
25 mm depth from the surface and then the hole shall be made good by sand cement
mortar of the same proportions as the concrete just after striking the formwork.

Form rf -Cl f finish

Finishes to formed surfaces of concrete shall be classified as F1, F2 or F3, or such
other special finish as may be particularly specified. Where the class of finish is not
specified, the concrete shall be finished to class F1.

Formwork for class F3 finish shall be lined with as large panels as possible of non-
staining material with a smooth unblemished surface such as sanded plywood or hard
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compressed fiber board, arranged in a uniform approved pattern (Clause 2.4.1) and
fixed to back formwork by oval nails. Unfaced wrought boarding or standard steel
panels shall not be permitted.

Formwork for class F2 finish shall be faced with wrought tongued and grooved boards
or plywood or metal panels arranged in a uniform approved pattern (Clause 2.4.1)
free from defects likely to detract from the appearance of the surface.

Formwork for Class F1 finish shall be constructed with timber, sheet metal or any
suitable materials, which will prevent loss of grout when the concrete is vibrated.
Surfaces subsequently to be rendered, plastered or tiled shall be adequately
scrabbled or hacked as soon as the formwork is removed to reduce the irregularities
to not more than half the thickness of such rendering, plastering or bedding for tiles
and to provide a satisfactory key.

Defects in Formed Surfaces

Workmanship in formwork and concreting shall be such that concrete shall normally
require no making good, surfaces being perfectly compacted and smooth.

If any blemishes are revealed after removal of formwork, the Engineer's decisions
concerning remedial measures shall be obtained immediately. These measures may
include, but shall not be limited to, the following.

Fins, pinhole bubbles, surface discoloration and minor defects may be rubbed down
with sacking immediately after the formwork is removed.

Abrupt and gradual irregularities may be rubbed down with carborundum and water
after the concrete has been fully cured. These and any other defects shall be
remedied by methods approved by the Engineer which may include using a suitable
epoxy resin or, where necessary cutting out to a regular dovetailed shape a least 75
mm deep and refilling with concrete over steel mesh reinforcement sprung into the
dovetail.

Holesto befilled

Holes formed in concrete surfaces by formwork supports or the like shall be filled with
dry-pack mortar made from one part by weight of ordinary Portland cement and three
parts fine aggregate passing IS Sieve 1.18 mm. The mortar shall be mixed with only
sufficient water to make the materials stick together when being moulded in the
hands.

The Contractor shall thoroughly clean any hole that is to be filled with dry-pack mortar
and where the surface has been damaged, the Contractor shall break out any loose,
broken or cracked concrete or aggregate. The concrete surrounding the hole shall
then be thoroughly soaked after which the surface shall be dried so as to leave a
small amount of free water on the surface. The surface shall then be dusted lightly
with ordinary Portland cement by means of a small dry brush until the whole surface
that will come into contact with the dry-pack mortar has been covered and darkened
by absorption of the water by the cement. Any dry cement in the hole shall be
removed.

The dry-pack material shall then be placed and packed in layers having a compacted
thickness not greater than 15 mm. The compaction shall be carried out by use
hardwood stick and a hammer and shall extend over the full area of the layer,
particular care being taken to compact the dry-pack against the sides of the hole.

After compaction, the surface of each layer shall be scratched before further loose
material is added. The hole shall be finished by laying a hardwood block against the
dry-pack fill and striking the block several times. Steel finishing tools shall not be used
and water shall not be added to facilitate finishing.

Tolerances
497



Tolerance is a specified permissible variation from lines, grade or dimensions given in
drawings. No tolerance specified for horizontal or vertical buildings lines or footings
shall be constructed to permit encroachment beyond the legal boundaries. Unless
otherwise specified, the following tolerances will be permitted.

JTolerances for R.C, Buildings

a)

b)

d)

e)

f)

Variation from the plumb:

i) In the lines and surfaces of columns, piers, walls and in arrises 5 mm
per 2.5 m or 25 mm, whichever is less.

ii) For exposed corner columns and other conspicuous lines
In any bay or 5 maximum - 5mm
In 10 m or more - 10 mm

Variation from the level or from the grades indicated on the drawings:

i) In slab soffits, ceilings, been soffits, and in arrises
In 2.5 mm - 5 mm
In any bay or 5 m maximum - 10 mm
In 10 m or more - 15 mm
ii) For exposed lintels, sills, parapets, horizontal grooves and other

conspicuous lines:

In any bay or 5 m maximum - 5mm

In 10 m or more - 10 mm
Variation of the linear building lines from established position in plan and
related position of columns, wall & partitions:
Inanybayor5mmax. - 10 mm

In 10 m or more - 20 mm

Variation in the sizes and locations of sleeves, opening in walls and floors-
5mm except in the case of and for anchor bolts.

Variation in cross-sectional dimensions of columns and beams and in the
thickness of slabs and walls

Minus - 5mm
Plus - 10mm
Footings
i) Variation in dimension in plan
Minus - 5mm
Plus - 50 mm
ii) Misplacement or eccentricity

2% of footing width in the direction of misplacement but not more
than 50 mm
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ii)

Reduction in thickness

Minus - 5% of specified thickness
Subject to a maximum of 50 mm

g) Variation in steps
i) In a flight of stairs
Rise - 3 mm
Tread - 5mm
ii) In consecutive steps
Rise - 1.5mm
Tread - 3.0mm
Tolerancesin Other Concrete Structures
a) All structures

i)

ii)

v)

Variation of the constructed linear outline from established position in
plan

INn5m - 10 mm
In 10 m or more - 15 mm

Variation of dimensions to individual structure features from established
positions.

In 20 m or more - 25 mm
In buried construction - 50 mm

Variation from plumb, from specified batter or from curved surfaces of all
structures

In2.5m - 10mm
INn5m - 15 mm
In 10 m or more - 25 mm
In buried construction - Twice the above amounts

Variation from level or grade indicated on drawings in slab, beams,
soffits, Horizontal grooves and visible arrises.

In2.5m - 5mm
In 7.5 m or more - 10 mm
In buried construction - Twice the above amounts

Variation in cross-sectional dimensions of columns, beams, buttresses,
piers andSimilar members.

Minus - 5 mm

499



247

2.4.8

Plus - 10 mm

vi) Variation in the thickness of slabs, wall, arch sections and similar

members,
Minus - 5mm
Plus - 10 mm
b) Footing for columns, piers, walls, buttresses and similar members

i) Variation of dimension in plan
Minus - 10 mm

Plus - 50 mm

i) Misplacement or eccentricity

2% footing width in the direction of misplacement but not more than 50
mm

iii) Reduction in thickness
5% of specified thickness subject to a maximum of 50 mm.
Tolerances in other types of structures shall generally conform to those
given in Clause 2.4 of Recommended Practice for Concrete Formwork
(ACI 347).
Tolerance in fixing anchor bolts shall be as follows:
i)  Anchor bolts without sleeves :# 1.5 mm in plan.
i) Anchor bolts with sleeves : # 5.0 mm in elevation.
a) For bolts upto and including 28 mm dia # 5 mm in all directions
b) For bolts 32 mm dia and above # 3 mm in all directions.
iii) Embedded parts - # 5 mm in all directions.
Bracing, struts and Props
Shuttering shall be braced, strutted, propped and so supported that it shall not deform
under weight and pressure of the concrete and also due to the movement of men and
other materials. Bamboos shall not be used as props or cross bearers.
The shuttering for beams and slabs shall be so erected that the shuttering on the
sides of the beams and under the soffit of slabs can be removed without disturbing
the beam bottoms. Repropping of beams shall not be done except when props have
to be reinstated to take care of construction load anticipated being in excess of the
design load. Vertical props shall be supported on wedges or other measures shall be
taken whereby the props can be gently lowered vertically while striking the shuttering.
If the shuttering of a column is erected for the full height of the column, one side shall
be left open and built up in sections as placing of concrete proceeds, or windows may
be left for pouring concrete from the sides to limit the drop of concrete to 1.0 M or as

directed by Engineer.

Measurement of formwork
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1)

(2)

Formwork and all work in connection therewith as specified for each surface
finish of classes F1, F2 and F3 shall be valued by measurement of only such
items as are provided in the Bill of Quantities under the following categories:

Vertical formwork to faces of concrete which are vertical or battered
upto 10°from the Vertical.

Inclined formwork to faces of concrete battered from 10° upto 45°
from the vertical.

Soffit formwork to under-faces of concrete, either horizontal or
sloping at an angle not exceeding 45° from the
horizontal, including for cambering of beams

Top-face formwork to top faces of concrete sloping at more than 15°
and not exceeding 45° from the horizontal. Top
faces of concrete sloping at 15° or less from the
horizontal shall be classed as unformed surface
finish and shall not be measured for payment for
formwork except where such faces occur in
openings, chases, rebates and other similar
features. No top-face and concrete surface
having a spaded finish shall be measured for
payment regardless of its slope.

Curved formwork to faces of concrete curved to a single radius in
one plane.

Formwork to faces of concrete for elliptical,
parabolic, transitionally curved, conical, domical
or other complex curved surfaces shall be
separately measured under items that are
particularly described.

Main formwork shall be measured as the net area of formwork in contact with
the surface of concrete it is required to support. Formwork for special
features of any kind including narrow widths, fillets, chambers, movement
and construction joints, nibs, pedestals, channels, rebates, holes, and
openings shall be similarly measured under items for main formwork except
to the extent that separate items for such features are provided in the Bill of
Quantities, provided that in case of a fillet or chamfer which is being
measured under an item for main formwork and whose width on the splay is
less than 150 mm, the measurement shall be calculated from dimensions
extending to the point of intersection of the concrete faces as if the angle had
been formed without a fillet or chamfer.

No deduction from measurement of formwork shall be made in respect of (i)
the area occupied by in situ pipes or ducts of any size passing through the
formwork, but an additional measurement for payment shall be made for
each pipe or duct to cover the cost of cutting or shaping the formwork to fit
the pipe or duct; (ii) the area occupied by the face of any purpose-formed
hole or opening in the concrete behind the formwork whose area is less than
one square metre.

Where the Contractor's methods of constructions provide, with the
permission of the Engineer, for concrete to be supported by some means
other than purpose-made formwork, (e,g. against the face of an excavation)
then such alternative support shall be measured. Provided that such support
shall not be measured as formwork in any case where it is specified that
concrete shall be placed against undisturbed ground or excavated faces.

Notwithstanding anything in this Clause, where formwork is stated as being

included in other work (e.g. in precast concrete or in bedding and surround to
pipes) it shall not be measured for payment.
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3)

Formwork for movement joints and for construction joints approved by the
Engineer shall be measured in accordance with the foregoing (one face only)
and shall further include for all work necessary to accommodate any
reinforcement passing through the joints, but unless indicated otherwise any
requirement for water-stops, joint fillers, joint sealing, or painting of joint faces
as specified in Clause 2.3.20 (Movement joints) shall be additionally
measured under relevant items.
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REINFORCEMENT
Supply

All steel shall be new and procured from original producers. No rerolled steel shall be
accepted. The Contractor shall submit to the Engineer the manufacturer’'s test
certificates for chemical analysis and physical properties of steel reinforcement for
each consignment of steel at least seven days prior to delivery at site. The Engineer
may order physical and/or chemical tests, for confirmation, on such steel
reinforcement when he considers necessary. If such confirmatory tests are found to
be unsatisfactory, the reinforcement shall not be used in any work. Random tests on
steel supplied by the Contractor may be performed by the Corporation as per relevant
Indian Standards. All costs incidental to such tests shall be at the contractor’s
expense. Steel not conforming to specifications shall be rejected.

Only new steel shall be delivered to the site and shall be clean, free from grease, oil,
paint, dirt, loose mill scale, loose rust, dust, bituminous materials or any other
substances that will destroy or reduce the bond. All rods shall be thoroughly cleaned
before being fabricated. Pitted and defective rods shall not be used.

Following Brands of Reinforcement Steel shall be prefered
TATA STEEL

SAIL STEEL

ESSAR STEEL

JINDAL STEEL

RINL STEEL

Storage

The reinforcement shall not be kept in direct contact with the ground but stacked on
top of an arrangement of timber sleepers or equivalent.

If the reinforcing rods have to be stored for a long duration, they shall be coated with
cement wash before stacking and/or be kept under cover or stored as directed by the
Engineer.

Fabricated reinforcement shall be carefully stored to prevent damage, distortion,
corrosion and deterioration.

Quality

Reinforcement shall be TMT deformed bars (Thermo Mechanical Treatment) as per
IS:1786. Wire mesh or fabric shall be in accordance with IS : 1566. Substitution of
reinforcement will not be permitted except upon written approval form the Engineer.

All Reinforcement for work shall be of fusion bonded Epoxy Coated Steel Bars. The
coating specification shall conform to IS: 13620. Coating thickness should be 175 +50
microns. The Contractor shall produce test certificate from the supplier of the fusion
bonded epoxy coating that the quality of coating confirms to IS: 13620 for each lot as
per frequency mentioned in 1S: 13620 code. Coated bar represented by samples that
do not meet the requirements of IS: 13620 specification will be rejected.

Laps

Laps and splices for reinforcement shall be as shown on the Drawings. Splices in
adjacent bars shall be staggered and the locations of all splices, except those
specified on the Drawings, shall be approved by the Engineer. The bars shall not be
lapped unless the length required exceeds the maximum available lengths of bars at
site.

Bending
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Reinforcing bars supplied bent or in coils, shall be straightened before they are cut to
size. Straightening of bars shall be done in clod and without damaging the bars. This
is considered as a part of reinforcement bending fabrication work.

All bars shall be accurately bent according to the sizes and shapes shown on the
detailed working drawings/bar bending schedules. They shall be bent gradually by
machine or other approved means. Reinforcing bars shall not be straightened and
rebent in a manner that will make the material inferior; bars containing cracks or splits
shall be rejected. They shall be bent cold, except bars of over 25 mm in diameter,
which may be bent hot if specifically approved by the Engineer. Bars which depend
for their strength on cold working, shall not be bent hot. Bars bent hot shall not be

treated beyond cherry red colour (not exceeding 845° C) and after bending shall be
allowed to cool slowly without quenching. Bars incorrectly bent shall be used only if
the means used for straightening and rebending be such as shall not, in the opinion
of the Engineer, injure the material. No reinforcement shall be bent when in position

in the work without approval, whether or not it is partially embedded in hardened

concrete. Bars having kinks or bends other than those required by design shall not be
used.

-

Reinforcement shall be accurately fixed by any approved means and maintained in
the correct position shown in the Drawings by the use of blocks, spacers and chairs,
as IS 2502, to prevent displacement during placing and compaction of concrete. Bars
intended to be in contact at crossing points shall be securely bound together at all
such points with number 16 gauge annealed soft iron wire. The vertical distances
required between successive layers of bars in beams or similar members shall be
maintained by the provision of mild steel spacer bars at such intervals that the main
bars do not perceptibly sag between adjacent spacer bars.

Cover

Unless indicated otherwise on the Drawings, clear concrete cover for reinforcement
(exclusive of plaster or other decorative finish) shall be as follows:

a) At each end of reinforcing bar, not less than 25 mm nor less than twice the
diameter of the bar.

b) For a longitudinal reinforcing bar in a column, not less than 40 mm, nor less
than the Diameter of the bar. In case of columns of minimum dimension of 20
cm or under, with reinforcing bars of 12 mm and less in diameter, a cover of
25 mm may be used.

(©) For longitudinal reinforcing bars in a beam, not less than 25 mm nor less than
the Diameter of the bar.

(d) For tensile, compressive, shear or other reinforcement in a slab or wall not
less than 15 mm, nor less than the diameter of such reinforcement.

(e) For any other reinforcement not less than 15 mm, nor less than the diameter
of such Reinforcement.

)] For footings and other principal structural members in which the concrete is
deposited directly against the ground, cover to the bottom reinforcement shall
be 75 mm. If concrete is poured on a layer of lean concrete the bottom cover
may be reduced to 50 mm.

(9) For concrete surfaces exposed to the weather or the ground after removal of
forms, such as retaining walls, grade beams, footing sides and top, etc. not
less than 50 mm for bars larger than 16 mm diameter and not less than 40
mm for bars 16 mm diameter or smaller.
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2511

(h) Increased cover thickness shall be provided, as indicated on the Drawings,
for Surfaces exposed to the action of harmful chemicals (or exposed to earth
contaminated by such chemicals), acid, alkali, saline, atmosphere,
sulphurous smoke, etc.

0] For reinforced concrete members, totally or periodically immersed in sea
water or Subject to seawater spray, the cover of concrete shall be 50 mm
more than those specified on (a) to (e) above.

()] For liquid retaining structures, the minimum cover to all steel shall be 40 mm
or the Diameter of the main bar, whichever is greater. In the presence of sea
water and soils and water of corrosive character the cover shall be increased
by 10 mm.

(k) Protection to reinforcement in case of concrete exposed to harmful
surroundings may also be given by providing a dense impermeable concrete
with approved protective coatings, as specified on the drawings. In such a
case, the extra cover mentioned in (h) and (i) above may be reduced by the
Engineer to those shown on the drawings.

()] The correct cover shall be maintained by cement mortar cubs or other
approved Means. Reinforcement for footings, grade beams and slabs on
subgrade shall be supported on precast concrete blocks as approved by the
Engineer. The use of pebbles or stones shall not be permitted.

(m) The 28 day crushing strength of cement mortar cubes/precast concrete cover
blocks shall be at least equal to the specified strength of concrete in which
these cubes/blocks are embedded.

(n) The minimum clear distance between reinforcing bars shall be in accordance
with IS 456 or as shown in the drawings.

In ion

Erected and secured reinforcement shall be inspected and approved by the Engineer
prior to placement of concrete.

di f Reinf

Reinforcement which is specified to be welded shall be welded by any process which
conforms with the requirements of IS 2751 or IS 9417 and which the Contractor can
demonstrate by bend and tensile tests will ensure that the strength of the parent
metal is not reduced and that the weld possesses a strength, not less than that of the
parent metal. The welding procedure established by successful test welds shall be
maintained and no departure from this procedure shall be permitted.

Welds in positions other than those shown on the Drawings shall not be permitted.
Tack welding to lightly secure reinforcements in place will be permitted subject to
approval of the Engineer’s Representative.

, ,

All the steel reinforcements, M.S. bars/high yield strength deformed bars, etc.
required for the Works will be supplied by the Contractor.

All steel brought on site shall be stored in a proper manner as approved by the
Engineer so as to avoid distortion, deterioration and corrosion.

Measurement of Reinforcements

Reinforcement and all work in connection therewith shall be valued by measurement
of only such items as are provided in the Bill of Quantities.
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Bar reinforcement shall be measured as the calculated weight of reinforcement
detailed on the Drawings or otherwise specified, and for this purpose the weight of
reinforcement shall be calculated in accordance with Table 2.5.A below.
Reinforcement required in compliance with specified laps of bars shall be included in
the weight measured for payment.

Fabric reinforcement shall be measured as the net area of fabric laid and laps shall
not be measured.

In no case shall measurement be made in respect of binding wire, welding, chairs,
spacers, waste in cutting, or laps introduced by the Contractor (with the Engineer’s
permission).

Notwithstanding anything in this Clause, where reinforcement is specified as being
included in other measured work (for example, in precast concrete) it shall not be
measured for payment.

TABLE 2.5.A
Diameter of bar in mm Weightin kg /m
6 0.22
8 0.39
10 0.62
12 0.89
16 1.58
20 2.47
25 3.85
32 6.31
36 7.99
40 9.87
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GENERAL BUILDING WORKS
\pplicable Cod Specificati

The following codes, standards and specifications are made a part of this
specification. All standards, tentative specifications, specifications, codes of practices
referred to herein shall be the latest edition including all applicable official
amendments and revisions.

In case of discrepancy between this Specification and those referred to herein, this
Specification shall govern.

IS: 110 : Ready mixed paint, brushing, grey filler, for enamels for use
over primers

1S:269 : Specification for 33 grade ordinary portland cement

IS 8112 : Specification for 43 grade ordinary Portland cement

IS 12269 : Specification for 53 grade ordinary Portland cement

1S:280 : Specification for mild steel wire for general engineering
purposes

1S:287 : Recommendations for maximum permissible moisture
content of timber used for different purposes

1S:337 : Varnish, finishing interior

1S:348 : French polish

1S:383 : Specification for coarse and fine aggregates from natural
sources for concrete

1S:412 : Expanded metal steel sheets for general purposes

1S:419 : Specification for putty for use on window frames

1S:428 : Washable Distemper - Specification

1S:702 : Specification for industrial bitumen

IS:710 : Specification for marine plywood

IS:712 : Specification for building limes

IS:733 : Wrought aluminium and aluminium alloys, bars, rods and
sections for general engineering purposes

IS:777 : Specification for glazed earthenware tiles

1S:1003 : Specification for timber panelled and glazed shutters - Part 1
Door Shutters

IS: 1003 : Specification for timber panelled and glazed shutters - Part 2
Window ventilator shutters

IS: 1038 : Specification for steel doors, windows and ventilators

IS: 1077 : Specification for common burnt clay building bricks

1S:1081 : Code of practice for fixing and glazing of metal (steel
&aluminium) doors, windows and ventilators

1S:1124 : Method of test for detennination of water absorption,
apparent specific gravity and porosity of natural building
stones

IS: 1237 : Specification for cement concrete flooring tiles

1S:1322 : Bitumen felts for water- proofing and damp proofing

IS: 1346 : Code of practice for waterproofing of roofs with bitumen felts
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IS: 1361
IS: 1397
IS: 1443

IS: 1477

IS: 1477

IS: 1542
IS: 1580

IS: 1597

IS: 1659
1S:1661

IS: 1834

IS: 1838

IS: 1948

IS: 1949

1S:2074

1S:2114
18:2116
1S:2185
1S:2202

1S:2202

1S:2212
1S:2250

1S:2338

1S:2338

1S:2339

18:2395

1S:2395

1S:2402

Specification for steel windows for industrial buildings
Specification for craft paper

Code of practice for laying and finishing of cement concrete
flooring tiles

Code of practice for painting of ferrous metals in buildings -
Part 1 - Pretreatment

Code of practice for painting of ferrous metals in buildings -
Part 2 - Painting

Specification for sand for plaster

Specification for bituminous compounds for waterproofing
and caulking purposes

Code of practice for construction of stone masonry: Part 1
Rubble stone masonry

Specification for block boards

Code of practice for application of cement and cement-lime
plaster finishes

Specification for hot applied sealing compound for joint in
concrete

Specification for preformed fillers for expansion joint in
concrete pavements and structures (non-extruding and
resilient type): Part 1 Bitumen impregnated fibre

Specification for aluminium doors, windows and ventilators

Specification for aluminium windows for industrial buildings

Ready mixed paint, air drying, red oxide-zinc chrome, and
priming
Code of practice for laying in-situ terrazzo floor finish
Specification for sand for masonry mortars
Specification for concrete masonry units (Parts 1,2 & 3)

Specification for wooden flush door shutters (Solid core type):
Part 1 - Plywood face panels

Specification for wooden flush door shutters (Solid core type):
Part 2. - Particle board face panels and hardboard face
panels

Code of practice for brickwork
Code of practice for preparation and use of masonry mortars

Code of practice for finishing of wood and wood based
materials - Part 1 - Operations and workmanship

Code of practice for finishing of wood and wood based
materials - Part 2 - Schedules

Aluminium paint for general purposes, in dual container

Code of practice for painting Concrete, masonry and plaster
surfaces - Part 1 - Operations and W orkmanship

Code of practice for painting Concrete, masonry and plaster
surfaces - Part 2 - Schedule

Code of practice for external rendered finishes
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1S:2571

1S:2572

1S:2645

1S:2690

1S:2691
1S:2750
13:2835
1S:2932

1S:3036

1S:3067

1S:3068

1S:3384

1S:3461

Code of practice for laying in-situ cement concrete flooring

Code of practice for construction of hollow concrete block
masonry

Specification of integral cement waterproofing compounds

Specification for burnt clay flat terracing tiles: Part 1 Machine
made

Specification for burnt clay facing bricks
Specification for steel scaffoldings
Flat transparent sheet glass

Specification for enamel, synthetic, exterior types (a)
undercoating, (b) finishing

Code of practice for laying lime concrete for a waterproofed
roof finish

Code of practice of general design details and preparatory
work for damp proofing and waterproofing of buildings

Specification for broken brick (burnt clay) coarse aggregates
for use in lime concrete

Specification for bitumen primer for use in waterproofing and
damp proofing

Specification for PVC-asbestos floor tiles 1S:3462

Specification for unbacked flexible PVC flooring 1S:3495
Method of test for burnt clay building bricks: Part 1 to 4

1S:3536

1S:3564

1S:3696
(Parts 1 & 2)

1S:4020

1S:4021

1S:4351
1S:4443

1S:4457

1S:4631
1S:4832
1S:4860
1S:4948
1S:5318

1S:5410

IS:5411
(Parts 1 & 2)

1S:5437
1S:5491

Specification for ready mixed paint, brushing, wood primer

Specification for door closers (hydraulically regulated.)
Safety code of scaffolds and ladders

Methods of test for wooden flush door (Part 1 to 16)

Specification for timber door, window and ventilator frames

Specification for steel door frames

Code of practice for use of resin type chemical resistant
mortars

Specification for ceramic unglazed vitreous acid resisting tile

Code of practice for laying epoxy resin floor toppings
Specification for chemical resistant mortars (Part 2
Specification for acid resistant bricks

Specification for welded steel wire fabric for general use

Code of practice for laying of flexible PYC sheet and tile
flooring.

Cement paint
Specification for plastic emulsion paints (Part 1)

Wired and figured glass
Code of practice for laying of in-situ granolithic concrete floor
topping
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26.1

2.6.101 Mortar

1S:6041 : Code of practice for construction of autoclaved cellular
concrete block masonry

1S:6042 : Code of practice for construction of light weight concrete
block masonry

1S:6248 : Specification for metal rolling shutters and rolling grills

1S:7193 : Specification for glass fibre base bitumen felts

IS:7452 : Specification for hot rolled steel sections for doors, windows
and ventilators

IS: 8042 : Specification for white portland cement

1S:8543 : Methods of testing plastics (Part I/Section 1)

1S:8543 : Methods of testing plastics (Part I/Section 2)

1S:8543 : Methods of testing plastics (Part 2/Section 1)

1S:8543 : Methods of testing plastics (Part 2/Section 2)

1S:8543 : Methods of testing plastics (Part 2/Section 3)

1S:8543 : Methods of testing plastics (Part 3/Section 1)

1S:8543 : Methods of testing plastics (Part 3/Section 2)

1S:8543 : Methods of testing plastics (Part 4/Section 1)

1S:8543 : Methods of testing plastics (Part 13/Section 1)

1S:9197 : Specification for epoxy resin, hardeners and epoxy resin
composites for floor topping

1S:9862 : Specification for ready mixed paint, brushing, bituminous,

black, lead-free, acid, alkali, water and chlorine resisting

1S:12200 : Code of practice of water-stops at transverse contraction
joints in masonry and concrete dams

Brickwork

Mortar for brickwork, brickwork and stonework shall be prepared in accordance with
IS 2250. Cement mortar shall consist of 1 part of portland cement to 4 parts of sand.

Mortar shall be mixed on clean, hard dry platforms protected from sun and rain. The
constituents shall be measured using properly made gauge boxes and shall be
thoroughly mixed dry before water is added. Any mortar not used 30 minutes after the
water is added shall be discarded.

Portland cement for mortar shall comply with Clause 2.3.4 (a) of the Specification.

Sand for mortar shall comply with IS 2116 and shall be of the following grading:-

IS Sieve Percentage Passing by Weight
4.75 mm 98 - 100
2.36 mm 80-100
1.18mm 60 - 80
600 microns 40 - 65
300 microns 10- 40
150 microns 0-10

Sand for mortar shall be from an approved source and shall consist of hard, coarse
siliceous grains free from deleterious matter. It shall be stored separately from other
sand or fine aggregate and shall be kept covered. The Contractor shall submit
samples of sand for mortar for the Engineer's approval if ordered.

Water for mortar shall comply with Clause 2.3.7 of the Specification.
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2.6.102

2.6.103

2.6.104

Bricks

Bricks for common brickwork shall be whole, sound, well burnt clay bricks, free from
cracks and best locally available. Samples of bricks to be supplied shall be submitted
to the Engineer for his approval prior to procurement. Bricks shall not be tipped on the
Site but shall be carefully stacked by hand keeping the different grades. Broken or
damaged bricks shall not be used in brickwork.

The crushing strength of ordinary clay bricks shall not be less than 50 kg/cm? and its
water absorption shall not be more than 20 % for bricks used in panel walls and 15 %
for load bearing walls. Tolerances in dimensions of bricks shall be allowed only in
conformity with IS 1077 (i.e. + 3.3%).

Brickwork

Brickwork shall be built in accordance with the requirements of IS 2212. Every brick
shall be wetted arid laid on a full and close joint of mortar on its bed, side and end in
one operation, joints being fully flushed up as the work proceeds. The previous
course shall be wetted, if it has dried and the walls shall be brought up evenly with no
portion racked up (and not toothed) more than one metre higher than another. All
brickwork shall be properly bonded together. Joints shall not exceed 10 mm in
thickness and shall be raked out to a depth of 7.5 mm as a key for rendering or
plastering. All courses shall be truly horizontal and all perpentas shall be strictly
plumb and square.

In cavity walls the two leaves of brickwork shall be bonded with galvanised wall ties
150 to 250 mm long as required. The ties shall be built into the horizontal joints as the
work proceeds and the space between successive ties shail not exceed 750 mm
horizontally nor 250 mm vertically. Ties shall be staggered and shall be laid sloping
down towards the outer leaf of the cavity. Cavities shall be kept free from mortar
droppings by the use of suspended battens and temporary openings at the bottom of
the wall. Every fourth vertical joint in the external face in the course immediately
above the horizontal damp proof courses shall be raked out and left open to form a
weephole. Completed masonry shall be kept wet for a minimum period of 14 days.

All 230 mm thick brick masonry shall be plumb from outside but 350 mm thick brick
masonry shall be plumb on both faces.

ncr Block

Concrete blocks whether made on or off site shall be manufactured to the shapes,
sizes and finishes shown on the Drawings and shall comply with the requirements of
IS 2185. The Contractor shall submit full details of his proposed manufacturing
arrangements to the Engineer for his approval before making any blocks for use in
the works and shall submit such samples as may be needed to demonstrate the
quality of the finished product. Production of blocks shall be of equal standard to the
approved standard blocks.

Concrete for blocks whether made on or off site shall be made generally in
accordance with section 2.3 of the Specification except that the combined aggregate
shall have a fineness modules lying between 3.6 and 4 and shall conform with the
following grading:

IS Sieve Percentage Passing by W eight
12.5mm 100
10 mm >85
4.75mm > 60
300 microns > 10
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2.6.105

2.6.106

2.6.107

2.6.108

Concrete for blocks shall be of grade M20. Hand mixing shall not be permitted. When
ordered by the Engineer, sample blocks from any batch shall be tested as specified in
IS 2185.

Finished blocks shall be neatly stacked for storage on firm dry supports and shall be
covered to protect them from dht, sun and rain. Damaged blocks shall net be used in
the works.

Blockwork

Concrete blockwork shall be laid generally as specified in Clause 2.6.103 except
where shown otherwise on the Drawings or as directed by the Engineer. The
construction of hollow block masonry shall be generally in accordance with IS 2572.
Blockwork for partition walls shall be laid in stretcher bond. Fair face blockwork, which
is not to be plastered shall be neatly pointed as specified in the Drawings.

Stone for Facing

Dholpur stone shall be used for facing and shall be of best quality, soft, of good
uniform colour which will remain unchanged on exposure to air; free from flaws,
cracks, staining, salt cavities, veins and all deleterious inclusions, and equal in all
respects to sample blocks which shall be submitted to the Engineer for approval.

Where specified stone shall be dressed in accordance with one of the following
requirements: -

"Hammer dressed" stone shall be roughly squared and levelled by knocking off
bumps and ridges with a mason's hammer.

"Very rough dressed" stone shall have the bumps and ridges further reduced with a
chisel, leaving the faces truly level although rough with depressions. No depression
shall exceed 10 mm in depth nor 80 mm?in area.

"Rough dressed" stone shall have depressions reduced to not more than 4.5 mm in
depth and 50 mm?in area.

"Medium dressed" stone shall have depressions reduced to not more than 3 mm in
depth and 15 mm?in area.

"Fair dressed" stone shall have no more than a few chisel marks visible on the
surface.

"Fine dressed" stone shall have no chisel marks and dimples left visible on the
surface.

If ordered by the Engineer, samples of the above finishes shall be submitted and,
when approved, shall be retained on site for comparison purposes.

. ,

Stone facings shall be constructed in accordance with IS: 4101 (Part 1) to the lines
and levels shown on the Drawings or as directed by the Engineer. Every stone shall
be well bedded and the perpends completely filled with mortar. The joints shall be
raked out as the work proceeds and immediately refilled with mortar to a neat flush
joint. Finished masonry shall be continuously sprayed with water and prevented from
drying out for at least ten days.

The Contractor shall ensure that adequate wall ties are cast into any concrete wall or
set into any other type of wail which is subsequently to have a stone facing.

n [ neM nr

Uncoursed stone masonry shall be built in layers not exceeding 450 mm in height. No
stone shall be less in breadth than 1.5 times its height and less in length than twice its
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2.6.109

2.6.110

height. Every stone whether large or small, shall be laid in its natural bed and set
flush in mortar, and the small stones used for wedging or filling being carefully
selected to fit the interstices between the large stones. Care shall be taken to see that
no dry work or hollow space is left in the masonry. The stones shall be so arranged
as to break joints at least every 80 mm and long vertical lines shall be avoided. The
joints at the face shall be finished off neatly, being struck and smoothed with a trowel
while the mortar is fresh. The upper surface of the work shall be. brought to a uniform
level at the height of each course. The faces of masonry walls shall be kept in perfect
plumb and where batter has to be given it shall be uniform. The stones at all corners
and junctions of walls shall be of large sizes and hammer dressed to the correct
angle.

Each stone shall be thoroughly wetted before being used in the work. The masonry
shall be kept thoroughly wet during the progress of the work (care being taken to
water it even on Sundays and holidays, special labour being employed if so required
for this purpose), until it becomes hard. As far as practicable the whole of the
masonry shall be raised in one uniform level and no part of the masonry shall be
allowed to rise more than 1 metre above the rest to avoid unequal settlement. If
raising one part of wall before the other becomes unavoidable the end of the raised
portion shall be racked back in steps to prevent cracks developing at the junctions of
the old and new work. Care shall be taken to see that the sides of the wall are not
built separately from the hearting, the faces and internal filing being done
simultaneously. The stones shall overlap and cross each other as much as possible.
No course shall be laid unless the previous course is perfectly set.

At least one header or through stone per square metre of wall face shall be built into
the work. The headers or through stones shall be at least 0.05 sq.m. in area at face
and shall extend for the entire thickness of the wall and shall have at least 0.025
sg.m. area at the back face. Where the thickness of the wall is more than 600 mm, a
series of through stones shall be laid through the work so as to form a tie from front to
back, breaking joints or overlapping each other for at least 150 mm. No stone whose
length is less than 600 mm shall be used in such work as a header.

All the through stones shall be marked inside and outside and the marks shall be
retained until ordered by the Engineer to be removed. Sufficient number of headers
shall be collected on site before commencing any masonry work. Where adequate
sized through stones are not available in required quantities, the use of precast
headers in Ml 5 grade plain concrete may be permitted at the discretion of the
Engineer. No extra payment will be made for the provision of substitute headers in
concrete.

Quoins shall be 150 mm high and formed of header stones at least 300 