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The contract (herein after called the “Contract”) is made on 11" day of January, 2020,
batwean, Project Managemant Unit (PMU) of Uttarakhand Forest Resource Management
Project (UFRMP) (herein after called the "Employer®) and on the other hand M/s BUMI JV,
New Delhi, each of whose directors shall be jointly and severally liable to the Employer for all
the obligations under the contract, namely Mr.Jai Kumar and Mr.Balasudhan Raveendran
(herein after collectively called the Contractor)

"
Project Director (Garhwal)
Uttarakhane “ores’ Tesous Management Project

|
!

Unarakhand, Dehradun




Form of Contract

The contract (herein after called the "Contract”) is made on 11" day of January, 2020,
between, Project Management Unit (PMU) of Uttarakhand Forest Resource Management
Project (UFRMP) (herein after called the "Employer”) and on the other hand M/s BUMI JV,
MNew Delhi, each of whose directors shall be jointly and severally liable to the Employer for all
the obligations under the confract, namely Mr.Jai Kumar and Mr.Balasudhan Raveendran
(herein after collectively called the Contractor)

WHEREAS

A, Tha EMPLOYER has requested the contractor to provide certain services as defined
in the Contract (herein after called the services)

B. The CONTRACTOR. having represented to the client that it has the required
professional skills, the experts and the technical resources, has agreed to provide the
services on the terms and conditions set forth in this contract;

NOW THEREFORE the parties hareto and agree as follows:

1. The following documents attached hereto shall be deemed to form an integral part of
thizs contract:

a) Summary of Pricas finalized

b) Item wise prices finalized as per BOQ
¢) Tentative Work schadule plan

d) The General Conditions of Contract
&) The Special Conditions of Contract
fi Technical specifications

g} Design Drawings of Nirgad

h} Design Drawings of Jawadi

i) Design Drawings of Padii

[} Supervision Plan

k) Construction Quality Formats

I} Safety Manual for Slope work

m) Construction procedure for Site

2. The mutual rights and obligations of the client and the contractor shall be set forth in
the contract, in particular:

a) The contractor shall carry out the services in accordance with the provisions of the
contract,

b) The client shall make payments for the services to the contractor in accordance with

the provisions of the confract.

Projec’ Directot (Garhwal)
Uttarakhanc fores' Resourcr Management Project
Uttasakbana Dehradun




¢} Motwithstanding any other provisions of this contract, paymants under this Contract
shall not exceed Rs.43,12,31,409.00 (Rs. Forty-Three Crore Twelve Lac Thirty-
One Thousand Four Hundred Nine Only) all in local currency (INR), except as
otherwise agreed between the EMPLOYER and the CONTRACTOR.

d) The contractor shall submit Performance Guarantee as specified in the contract.

IN WITNESS WHEREOF, the parties hereto and hereby have caused this contract to be
signed in their respective names as of the day and year first above written.

For and on behalf of the Employer :
(1 Fﬂﬁ
Proie = “'aetae iGarhwal)

Uttarakhan: . naEremen: Project
LE] nlful".i'l._llg [lasfgr.s :I.||-

Anup Malik, Chief Project Director, UFRMP

For and on behalf CTOR M/s BUMI JV, New Delhi

W
Manivel Vivek”, ;rn}m Team Leader

On behalf of Jai Kumar, Managing Director and
Balasudhan Raveendran, Director
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Uttarakhand Forest Respurce Manapamen: Project

Uttarakhand Detradun

:: Description of Hem Unit | Quantity | Rate (in figures) Amount (RS}
[(Earttwork i excavation of foundation of struciures as per drawing
4 [and technical specification, including seting out, construction of
sharng and beacing, removal of slemps and siher delsterious matier
nnunmnmn.muﬁmgmm.mnum
eabant requined and utiizsng e remaining ssmh lecally for roed wark)
3 ]Dr:lhwul
[Marual means {depth up to 3 m) m3 1,073.48 TAE.00 B,53,416.60
IMIM.III means {Septh up 08 m) m3 3180 B85.00 31, 128.00
[Manual maans (depth up to 3 m) md | 107348 70.00 75,143.60
|l-||rl|.|llﬂwn4dlﬂh up b0 & m) mi 3150 50.00 253800
B Immmmmi
J!lllrllul maans {dapth up o 3 m) md 146,96 B50.00 18,46 38560
|lewﬂn'rtlm1l:hm up ba & mj) £3.15 1,100.00 69, 508.00
IM-IHI.IHJH.I.H ma 221018 35000 7,78 BE2 &0
- JH“MHH.HWM
|Mecharical maans w3 442030 1,000.00 44,30, 300,00
Carrying materials by mechanical ansport including ading,
| unicading and stacking of excavated sarth up 1o 5.0 km m3 5,500.00 27800 15,12,500.00
Camying malerals by mechanical tenspon nghuding  loading,
whloading and stacking of excavabed rock up %o 80 km and all]l m3 2.800.00 310,00 T.78,000.00
Supply of prefabricated hol-dipped gahanizesd sieel bolted frame with
kot dip gabmanized nul & bols and galvanized slesl washes for chack
4 dam struchure Mo, 3 and ground il No. 1 below dam 1 fim toning LYk 4,15,000.00 1.45,99.300.00
from Japan), including fixing! assembly in position
Deaxgn labncate and supply of het- dipped gakvanized steel (IS 2062)
Eolied frame work with Bot dip gebvanized rut & bolts and gadvanized
4,1 |sieal washer for check dam sinuchures’ channel work, inchaiing| tonne 6748 3.70.000.00 249,67 60000
supply, fabrication, fixng! assembly in posion and all complele as per|
and fechnical specificatians
iz Technicad advisor expanses {35 per lechnical specification] for 01 L& 24,00,000.00 24,00,000.00
Supply and fodng of bol=rolled soff steol expand metal mesh|
K] |"'.,I tad from Japan) for Nakage probeciion a3 per spacliond kg 4 55386 440,00 30,21, 28840
Supply and fixing of hol-nolied soft steel expand metal mesh (imponied 77 i
4.4 |lirnnmn:||'n-r! y tecticn as per specification kg 8.FTT 26 44000 5,61, 584 40
1,280 40 1.950.00 25,14 33000
1.429.30 £80.00 4,14 487,00
B0 A4 00,00 381000
. At
Project Director | arhwal)
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ITEM WISE RATES- NIRGAD

Description of Ram Unit | Quantity | Rate (in figures) Amount (Rs.)

siruchine for smosion condrol and profeclion works {peowidingl

ome B el el Ol et et e | et

ﬂmmmmwmmmmm
with wire crates of siga 1.5 m x 1 m x 0.5 m asch oivided inio 1

ima JE2 48 & B0 00 17,78, 00500

md axsa 2,080.00 69,044 00
Supply and fidmg of sucticn preventon maledal sic. complste &5 por|

10 Lo ad Sechnical ficati mid TaL.58 2,180,009 17,18,408.80
Supply and Wying of sand bag with 25 men dia end 700 rmen lang sisal]

" nalt ek, ul Sk i el el i danl ficath Mo, 8800 470.00 40420000

Earih wark in sulace axcavabion nol excesding 30 om in depth

axcesding 1.5 m in width gs well as 10 m” on plan including getting 3532 60
w ol and disposal of exocEvabed easth up to 50 m and I8 wp o 1.5 m, as o Ly b

dinecied by LUFRMP: all kinds of soil

Supply and Nxing of high porosity non-woven fabnc scd Erpsion
contrel mal {make TAKING FILTER SP- 45 wn (W-1,0m x L-20 ménall)

13 or gquivaient) made of crimped pobrester fiber with nalural vegetalion - 3,532 60
fumction incuding gaheanized ooaling anchar bar of 10mm dia, length
200 mm &nd anches pin of din. Bmm. Bngth 150mm and labour
#lc., Complebs B3 per dravang Bnd Ischnacal speciicalion

1.830.00 &7 &2 812.00

Hol-dipped galvaresd ates! frame work, Bolediesidad with hol-
dipped gehvanized nul & boXt and gadvanized stesl washer for gabion

{cage), importad from Japan. including supply, fabrication, flxing in] tonne hae 4,15,000.00 4,56,500,00
position and all compiels a3 par drawing and technical specification

14

4mmmmtlampmmw
mﬂmm“ammmm-dmlm ionne
galion (cage), including supply, fabrication, fodng in position and
complete @8 par drawing and hechnicsl specification

14.4 4.3 3,70,000.00 156.91.000.00

442 |Technical advisor expenses (as per technical specification) for 0 i 34.00,000.00 24.00.000.00

Supping, laying, spreading and compacting slone spgregals of sizes |
16 | men 3 22 4 mm I unifonm Bhics m3 B4 71 3,250.00 2,10,307.50

45 |Piain reinforoed cemert concrets in sub-sinucture complete & per
and echnical apacihications.

[PCE grade Mz25

|Height up to S

|I.Jthpmn:ﬂh mboar m3 838 8,170.00 28.01.001.20

Cemiering and shufiering Including sinutling, propping eec.
iEraval -H.HI'I'I'I work for Relaining walls, retum walls, wads maz BE5.00 BE0.O0 A 30 250,00

Project Diracior {Galrhwal)
ittarakhane Forest Reouice Marlareme it Project
tinrakhind Dighrldun




WISE N D
::L Description of tem Unit | Casantity Rate (in figures) Amount (Rs.)
|Lmngnmpumupmmmmwm
badding in sngle row (laving ROCC pipa NP3 pre-siresssd concrebs
15 |pipe for culverts on first ciass bedding of Granular material in single
o including fing collar with camart mortar 1-2 but aeclhuding
aacavation, protection works, backililing. concrete and mesonry works
|in head walls and parapets)
1000 mm il m T.40 T,850.00 56, 610.00
o B l"“"‘";“i"*:"ﬁ"""mus""" inciuding sppiying 8 16.30 4,200.00 B8,460.00
Siee| work walded in buill up sectonal framed work, including culfing,
heisting, fxing im poalton and apphéng 8 poiming coal of appeowved|
- primr using siructural sbeal sic. as mgquired. In gratings, frames.| " o AT TA0AM
rd bar, ladder, railngs. brackets, gales and simdar works
Providing and fuing procasi meinforced cement concrede perdorabed
rain cover wark of any s buf thickness nof mane than T8 mem,
reinforoed with B mm dia TMT bars, including providing 50 men di
1 & 100 o 150 mm ofc, ncluding the coxl of reqgu m 1.685 28,850.00 47 851.00
ng. shuBerng, with 1:1.53 (1 cement 1.5 coarse sand:
3 gracied slana aggregats 20 mm nomingd size) 8l as per direcion
UFAMP
21 [Miscellanscus Works
Temporary road fob 10,00,000,00 10,00,000.00
|Pipe cubsert for road crossing job B,00, 000,00 B.00,000.00
TOTAL COST OF PROJECT WITHOUT GST B,14,30, 500080
A0 - GET @ 18% 1,48 6T 49178
TOTAL COST OF PROJECT WITH G&T 9,60,88,001.56
Total Cost of I-"-mgnt including GST & 18% ﬁ._l.ilﬂﬂ Mine Crore Sixty Lakh Eighty Eight Thousand
one and Paise Fifty Six Only

Project Di r (Garhwal)
[JHarakhaps “sees* Tnapnfer Wanagemenl FI'H"E:I

NLE PR o Tanpr uyd i




[TEM WISE RATES- JAWAD|
1. No. Description of ltem Unit | Quantity | Rate {in figures)| Amount [Rs.)
1 iﬁ&ﬂmpinﬂnium%nmp!nﬁm!m I'HII
of excavated sarh 2 direciod by UFRMP: s kindorson, | | e REEEE
9 ﬂnmr;gnurf W in slope surfacess direcled by UFRMP:| 7.836.60 42 00 333,337 20
Frid S30.054.00 84.00 18,23.456.00
Manual maans (depth upta 3 m) ma 8.643.24 TE5.00 68,71,375.80
Ile'luiI maans (depth upte B m) Frid 850.58 Ba85.00 $,38,321.30
Idechianicel mesns (deph upic Sm) m3 8,543.24 70.00 8,05,026.80
Mechanical means (depth upto 8 m) m3 050 58 80.00 76,046 40
b, |Ordinary rock [not requiring blasting)
[Manual means (depth upta 3 m) ma 8,643 .24 BE0.00 T4.33,186.40
Manual means (depth upta 6 m) ma B50.58 1,200.00 11,.40,626.00
[Mechanical means mad 5.503.81 350000 33,57,833.50
&  [Hard rock (blasting prohibited)
Mechanical means ma3 B.583.81 1,000.00 £5,83,810.00

Removal of unsérdicéable soil with disposal upbol000m
f{removal of unserviceabls soil including axcavafion, loading
5 land disposal upto1000m lead A excluding replacemant m3 38,048.08 BE.00 335813488
sultable soll which shall be paid separately as per Clouse
305)

Carrying materials by mechanical fransporl including loading,
junioading and stacking of excavated earth up 1o 5.0 km

Filling available excavated eanh (exciuding rock) in trenches,

plinth, sides of foundations eic. in layers nol axceading ETﬂI'

in depth, consclidating each deposited layar by ramming
tering, lead upfo S0 mand IIlupto 1.5 m

ma 41.548 20 3N0.00 1.28,7T8 966.80

ma 542078 350.00 22,47 278.50

829.56 B.575.00 53,28 848.50

1.900.22 750,00 8.25,185.00

Project Directoy (Garhwal)
Utarakhand Forest Besourck Management Propect
Uttarakhand Deheadun
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[TEM WISE RATES- JAWADI

Description of Item

Quaniity

Rats (in figures)

Amount (Rs.)

=
(]

Suwpply and instafletion of Zinc-coated chain-link wire mash,
megh gize SOxS0mm, wire dia 2.0mm with Zinc- coated

maplias ez AAfesas lema af sl e me =
WD L LTI MIH WO I"-HI-II =g iy -i'l-'l-l11-lll

fong of dia 10 mm and spacers (maberial should conform
delailed specifications and drenvings as aitached)

:
-

g
3

@
8
£

2

11

Providing and fixing in TMT Fe 5000 grade reinforcemsnt)
bars of 16mm dia incheding requined formsork for crib work,
lcomplate as per specification & direction of UFRMP

T 736.20

B80.00

51,05,882.00

12

Supply of TMT Fe 5000 grade reinforcemant main anchor
ibars of 20 mm disand 800mm long, complele as per
di { UFRMF

2,021.00

280.00

5.25.480.00

13

fof 16 mm dia and 500mm kong, complete as par specification

WMMFﬂﬁﬂmmmmmhnmml

L& direction of UFRMP

6,412,004

122.00

?.B?.Eﬂr'l-.ﬂﬂ

14

Instafiation of TMT Fe 5000 grade reinforcameant main
Mr: of 20 mm disand800mm long, complale as
ion & direction of UFRMP

2,021.00

1.88,574.00

Supply of TMT Fe 5000 grade resnforcement bars of 10 mm)
dia and 200mm long, complete as per specification &
diraclion of UFRMP

550,00

12.00

6,600.00

181

Shoterete in crib work of design strength 18N/mm’, comp
o% per drawing and lechnical specifications Supervision
crib work by

850.80

26,150.00

2,24 83,770.00

Expert from Japan (imparted from Japan )

1.00

E

1.85,00,00:0.00

1,85,00,000.00

1T

18

Hydro-seeding work including all associated accessones,
aquipmeant, iubnur. mulurh!d atc. all complete as per drawing)
and technical 5

4 525,60

1,380.00

62 45,328.00

Supply and fixing of high non-wowven fabc
arasion control met (make TAKING FILTER SP- 45 wm
1.0m x L- 20m/ roll) or equivelsn) made of crimped
polyesiar fiber with natural vegetation funclion inchading
galvanized coating anchor bar of 10mm dia, length 200 mm
and anchor pin of disBmm, length 150mm and kabour all eic.

cofmplels s par drawing and lachnical specification

20,879.40

1.620.00

4 84 04 62800

19

Fence work In 100mm dia woodean log of fength 2.0 m with
32mm dia deformed ber of length 1.0 m post 070 m
embedded in ground and bind with 26 mm dia wire io
woodan log and kron post, complele as per drawing  and

m T.r41.30

1.070.00

82,83.191.00

43254

§50.00

2,81,151.00

264063

2

1.020.00

26,93 44280

B83.73

Project Director

Lttasakhand Fonest Resource
Uttarakhand, Dehradun

E.E’H.U?f
ik
m

arhwwal)

ment Project
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[TEM WISE RATES- JAWADI

51. No. Description of Item Linit Quantity | Rate {in Hgures)

Amount (Rs.)

Gabion structune for erosion control, river training works and
pqmur:hm works  (providing and  constructing  gabion

- -l... s mpmmlnm masbead chone dralniene sdeelbe sl

rutiures I'qﬂ SI0oetT LONuos, fvgl daduihy Woeso Gnig

mmmmmmmﬂmﬂﬁmﬂm:uim
each divided into 1m compartments by cross netting,
G from 4 mm galvanized steel wire & 32 kg per 10 m” having
|minimum tensile sirength of 300 MPa conforming to 15:2
and gahanized coating conforming 1o 154825, woven i
mash with doubla bwisl, mesh sife nol exceeding 100 mm
100 mm, filled with bouldars with beast dimansion of 200 mm,
all loose ends to be securely tied with 4 mm pgalvanized
[steel wire)

i3 1,721.30 5,050.00

56,52,565.00

pply and fixing of suction prevention material etc. complete]

as per drawing and technical specification md 4,002.60 2,160.00

43,28,048.00

Providing and fixing 3.15 mm thick MS shest, ln:luu'mgt m2 7110 3.900.00

pplying a priming coat of approved steal prirmer

2,77 290.00

ma 59.20 T20.00

Providing and fixing 20 mm thick compressible fibre board
expansion joint, compiete as par drawing and |

42,624.00

Providing and fixng of Temporary rockfall protection fence a
purdum'_n and drawing 1 LS 100 22,00,000.00

22,00,000.00

cement concrebe pipe NP4 for culvert on 18t class bedding o
granular malerial in single row incleding fxing collar
cemeni morar 1:2 bul excluding excavation , protecton
s , backfiling , concrete and masonry works in

and parapets { clauss 1108 )

1200 mem diamatar RM 8.50 11.275.00

B5,837.50

28 |Miscellaneous Waork

a |Temporary rosd work for construection (Appaosx. 1.8 Km) jol 1,00, 00,000.00

1,00,00,000.00

TOTAL COST OF PROJECT WITHOUT GST|

20,69,37,356.58

ADD: - GST @ 18%

3,72,48,724.18

TOTAL COST OF PROJECT WITH G5T

24,41,86,080.76

Total Cost of Project with GST @ 18% Rupees Twenty Four Crore Forty One Lakh Eighty
Six Thousand Eighty and paisa Seventy Six Only

Project Director {Garhwal)
Uttatakhand Fosett Resource Management Prog
Utlarakbhand. Dehradun
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BILL OF QUANTITY- PADLI

51 Mo. Description of ftem

Unit

Quantity

Rate (in figurea)

Amount (Rs.}

Re-shaping of Bartwork In SIope Surace excavalion

4 |[exceeding 20 cm in depth including getting out and
(disposal of excaveted sarth, as directed by LUFRMP: all
kinds of soil

m2

12 858 .90

£4.00

8,22,960.60

2 Flnlfahlnu of earthwork In slope suface, as directed by
LIFRME: all kinds of soll

6,018.80

4200

2,502,823.20

Excavation for structures (sarthwork in excavation
ion of struciures as per drawing and technical

specification, including seting out, consbrection

3 and bracing, removal of stumps and other

gteripus  matier, dressing of sides and botiom,

utiesing the remaining earth locally for road work)

backfilling the excavation earth 1o the extent requined and)

a. !ﬂﬂ"l‘llr]' sall

IManual means (depth up to 3 m)

101.80

TE5.00

80.831.00

b. |Ordinary rock (not requiring blasting)

Itanual means (depth up to 3 m)

40.42

880,00

34,7610

[Mechanical means

i3

40.72

350.00

14,252.00

¢ |Hard rock [blasting prohibited)

Mechanical means

W ipytigle wpiciglied: i Sl

20.26

B850.00

15,342.00

lgading, unloading and stacking of axcavated slona up ta

8620

255.00

24.531.00

iling avallable excavaled earth (excluding rock)
trenches, plinth, sides of foundations et in tayers no
axcaading 20 &m in depth, consolidating aach

layer by ramming and wataring, lead up 10 50 m and

o to 1.5 m

28,20

280.00

18,778.00

Supply and Instaation of zinc coated chain-ink
mesh, Mesh sipe 5080 mm, wire dia 2.0 mm with zi
coated anchor bar 400 mm long of dia 18 mm,

pin 200 mm long of dia 10 mm and spacers (|
should conform 1o dotailed specifications and drawing

gl

8.019.680

45,14,700.00

a8 g

Providing and foang In TMT  Fe 500D

7 reinforcement bars of 18 mm dia ncluding
forrwork for crib work, complate as per specification &
|direction of LIFEMP

8.036.10

860.00

ly of TMT Fe 5000 grads reinforcement muhl
8 [anchor bars of 20 mm dia and BOO mm long, complate as

&Mﬂhﬁﬁm of UFRMP
Supply of TMT Fa grade reinforcameant sub anchor]

1.847.00

260,00

& |bars of 16 mm dia and 500 mm long, complete as pen
|spacification & direction of UFRMP

4,485.00

122.00

Project Director §Garhwal)
Uttasakhand Forest Resource Management P
Uttarakhand, Debradun
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12

Rate (in figures)

Amount [Rs.)

1

12

1.847.00

84,00

1.83,018.00

75 mm dia complete as per spacification & direction

M

508.00

47.00

23,782.00

Sholcreta in crib work of design strength 18N/mm®
complete a8 per drawing and technical specifications

mad

635.00

24,150.00

1,63,35,250.00

124

Supenvision of Crib work by Expert from Japan
(imported from Japan )

job

1.00

1,20,00,000.00

1,20,00,00:0.00

13

Hydro-sseding work including all associated accessonas,
equipmeni, labour, materfal edc. all complela as per
drawing and lechnical specification

3568740

1.470.00

52.BBATE.00

14

Supply and installation of Zinc coated fully threaded 3.5
Im long rock bolt made of 20 mm ¢ rods as per technical
spacificalions and drawings elc. complete including 50
mm dia, drilling, grouting, haad treatmant and all lead,
and machinery, including supply and Inshaiation
[heccagonal nut, washer, head plate of 15015010 mm
sizn and ceniralizer for rock bolts as per technical
specifications and drawings olc. complete including all
lead, it and machinery.

Each

5068.00

4 800.00

24,79.400,00

14.1

Supply of machinery (impored from Japan — i required )
for drilling of rock bolt work . The machinery if imponed
from Japan shall be owned by UFRMP and shail be the
proparty of UFRMP afler the complation of construcdion
works which has o be handed over 1o UFRMP in good
working conditions.,

1.00

65,80,000.00

65,80,000.00

Supendslon of above work by Expaert from Japan

1.00

2,15.00,000.00

2.15,00,000.00

15

Seafiolding work for above work (If required )

ma

2,881.40

ZX0.00

6,33,908.00

18

Supply and fixng of high porosity non-woven fabec
Erosion control mal (make TAKIND FILTER 5P- 45
{W-1.0 m x L- 20 m' Roll} or equivalent) mada of
polyesier fiber with natural vegetation function incl
galvanized coating anchor bar of 10 mm dia, length
mm and anchor pin of dia 8 mm, length 150 mm
iabour all elc. complete as per drewing and technical

specification

B.852.10

1.620.00

1,07.92,6802.00

17

Fance work in 100 mm dia wooden log of ength 2.0 m
with 32 mm dia deformed bar of length 1.0 m post 0.70
m ambedded in ground and bind with 2.8 mm dia, Wine

wooden log and iron post, complele as  per|
rawing and Technical Specification

1,043.60

1,070.00

11,16.652.00

Stone masonry woek in cemant mortar 1:3 in foundation|
complete a8 drewing and Technical Spacification

lHa‘ndnm rubble masonry

80.30

A4, 500.00

4 42 470,00

Project Director (Garhwal)
Uttarakhand Forest Resource nagement Project

Uttarakhand, Dehradun




BILL OF QUANTITY- PADLI

8l. Ma.

Description of Hem

Quantity | Rate (in figures)

Random rubble stone magonny laid dry,
retaining walls, eic. ncluding supply

bmbnser TEE amd rocsaliias ade couosslain
RELARE, o gl [OyasuSs gal, GlNTiphevd

and technical spacifications (Clauses 702,
1203 of MORD Specificaticn)

breast
all ma
par dras

H=
TO4, 1202

in walls,
of terial,

*i

e d

B
us
&

Gablon structurne for eroslon controd, river training works)

and protection works (providing and constructing gabéon
structuras for ercsion contred, river training works and
profection works with wire crates of sze 1.5 mx 1 m
0.5 m aach divided into 1m comparmeants by cross
netting, made from 4 mm gaivanized steel wire & 32 kg
per 10 sgm having minimam tensile strength of 300 MPa
conforming to 15:280 and galvanizing coaling conforming
1o 15:4826, woven into mesh with double twist, mesh size
not exceeding 100 mm x 100 mm, filled with boulders
with least dimension of 200 mm, all loosa ends o ba
securely tied with 4 mm galvanized stesal wire)

m3 4 980,00 2,91,330.00

F 4

Supply and fixing of suclion prevention material efc
complebe as per drawing and lechnical specification

£,160.00 3,11.504.00

F ¥

Providing and laying of wire crates 1.5x1.0x0.50 in size
with G wire conforming to 15: 280 & 154826 in 150 mm x
150 mrm miesh lald with stone boulders s per dinection
LFRMP (As per PWD, Utlarakhand specifications)

5e0.25 3,020.00 16,81.855,00

Laying RCC pips NP4 pre- stressed concrele pipe on
first class bedding in single row {Laying RCC pipa
pre-siregssd concrels pipa for culverts on first class
bedding of granuiar material in single row including fiking
collar with cament morar 1:2 but excluding excavation,
protection works, backfling, concrete and m

g in head walla and parapets)

10,00 12,610.00 1,26,100.00

Construction of side drain (kerb and channel type) along
Maﬂmwmanwmmﬂupﬂrml

T80.00 23,400.00

mhtﬁzmm m‘:mmpl-ul:um par drawing and fechnical

37.00,0:0:0.00 37,00,000.00

Re-alignment of NH

4,95,00,000.00 4,85,00,000.00

TOTAL COST OF PROJECT WITHOUT GST

14,28,63,543.00

ADD: - GS5T & 18%

2,57,15,437.74

TOTAL COST OF PROJECT WITH GST

16,85,78,980.74

Total Cost of Project with GST (@ 18%

Rupees Sixteen Crore Eighty Five Lakh Seventy Eight
Thousand Mine Hundred Eighty and Paise Saventy
Four Only

Pmoject Director [G:
2kha it _['“ &1 Mg

Lttara

rhwial)
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Tentative Work Schedule
Plan
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Genergl Conditions of Contract

GENERAL CONDITIONS
OF
CONTRACT



General Conditions of Contrde® 1

i. The Contract means the legally binding written agreement including all the attachments and
information signed between the Employer and the Contractor herein, to execute & complete
the works in a specified time and thersafter to maintain them during the defect liability
period specified therein.

ii.  Bill of Quantities (BOQ) means the priced and completed Bill of Quantities forming part of
the Contract.

. The Completion Date is the actual date of completion of the Works as certified by the
Employer in accordance with relevant sub-clauses below,

I¥.  The Contractor is 2 joint venture whose bid has been accepted by the Employer to carry out
the Works, as specified in this contract.

v. The Contract Price is the price stated in the Contract and thereafter as adjusted in
accordance with the provisions of the Contract.

vl.  Days are calendar days; months are calendar months and years are calendar years.

vii. A Defect is any part of the Works not completed in accordance with the Contract.

vili. The Defects Liability Period is the period specified in the Contract and calculated
from the Completion Date.

ix., The Employer is the authority named in the Contract (or any other competent authority
working under him, authorized and notified to the contractor) who will employ the
Contractor to execute this Contract.

x. The Employer's Representatives are the persons specified in the Special Conditions of the
Contract ( SCC).

¥i. Eguipment is the Contractor's machinery [including Tools & Planis) and vehicles brought
temporarily to the site for proper execution of works.

sil.  GCC means the General Conditions of Contract.

wiii. The intended Completion Date is the date on which it is intended that the Contractor shall
complete the works. The Intended Completion Date is specified in the Contract. The
Intended Completion Date may be revised/ extended only by the competent authority by
issuing an official letter specifying the extension of Contract.

xiv.  Materials are all supplies, including consumables, intended to be used and brought to site /
site store, including their quantity actually consumed, by the Contractor in the Works.

xv, Party means the Employer or the Contractor, as the case may be, and “Parties” means both
of them.

Project Director (Garhwal
littarakhand Forest Resource Managemen

Tt menlbhamad Mahemdian
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Generol Conditions of Contract 2

Plant is any integral part of the Works which is to have a mechanical, electrical, electronic or
chemical or blological function.

The Site is the project area as defined in the Coniract.

Site Investigation Reports are those which are either included in the Bidding documents, or
required to be submitted by the Contractor therein after conducting the specified site

investigations, and are factual Interpretative reports about the surface and sub-surface
conditions at the site.

Specifications mean the Specifications of the Works included in the Contract and any
modifications or additions made/approved by the Employer for proper execution and
completion of works.

The Start Date is the date when the Contractor Is required to commence the execution of
contracted works.

Temporary Works are the works which are designed, constructed and Installed by the
Contractor, needed for proper construction or execution of the Works and are to be removed
thereafter,

“Third Party™, means any person or entity other than the Employer and the Contractor.

A Variatlon is the difference in quantities of works resultant to any instructions duly given by
the Employer either in writing or verbally which varies from the Works as specified in BOQ.

Compensation Events is the situation which would prevent works to be completed on or
before the Intended Date of Completion except the conditions under Force Majeure.

The Adjudicator (synonymous with the Dispute Review Expert) is the person appointed
jointly by the Emplover and the Contractor to resolve disputes in the first Instance,

Interpretation

in interpreting these General Conditions of Contract, singular alsc means plural, male also means
female or neutral, and the other way arcund. Headings have no significance. Words have their normal
meaning under the language of the Contract unless specifically defined.

3

Subcontracting

Subcontracting of works s not allowed in this contract.

4.

Personnel

The Contractor shall employ the key personnel named in the Schedule of Key Personnel as referred
to in the Contract, to carry out thelr functions for proper execution and completion of works stated
in the Schedule. The Employer may ask the Contractor for replacement of any key personnel listed in
the Schedule with the personnel having equivalent or better qualifications, abilities, and relevant
work experience.

Uttarakbnnd Fomesi Resausee Manage

Litprakhang Dobradun



General Conditions of Contract 3

If the Employer ask the Contractor to remove a person who is 8 member of the Contractor’s staff or
his woark-force stating the reasons, the Contractor shall ensure that the person leaves the Site
immediately and has no further connection with the work in the Contract.

5. Force Majeure

(il For the purpose of this Contract “Force Majeure” means an event which s beyond the
reasonable control of Employer or Contractor, is not foreseeable, i5 unavoidable, and which
makes performance and its obligations hereunder impossible or so impractical, as reasonable to
be considered impossible in the circumstances, and Includes, but is not limited to war, riots, civil
disorder, earthquake, fire, explosion, storm, flood or other adverse weather conditions,

(i) Force Majeure shall not include (a) any event which is caused by the negligence or intentional
action of Employer or Contractor, (b} any event which through diligence could reasonably have
been expected to take into account at the time of the conclusion of this contract, avoid or
overcome in the carrying out of its obligations herewunder.

{ill} Force Majeure shall not include insufficiency of funds or failure to make payment required.

6. Employer's / Contractor's Obligations and Liquidated Damages

The Employer carries the risks which this Contract states are Employer's risks, and the Contractor
carries the risks which this Contract states are Contractor’s risks.

6(i) Employer's Risks

The Employer |s responsible for the expected risks which are specified balow:

(a) the risks mentioned under force majeure in so far as they directly affect the execution of the
Works, or

(b} a cause due, solely, to the design of the Works, other than the Contractor's design, or

(c) dispute by villagers on land / source [/ alignment etc., or

(d) non availability of funds, or

6(if) Contractor's Risks

All risks of loss of, or damage to,

(a) the risks mentioned under force majeure in so far as they directly affect the execution of the
Warks, or

(b) Physical property (either pertaining to the Contracted Works or to the Employer or any Third
Party)

{c) Personal injury or death (of Contractor’s staff f member of work-force or the Employer’s staff or
any Third Party) which arise during and in consequence of the performance of the Contract,

The risks mentioned at (b) and (c) above are the responsibility of the Contractor.

6 (i) Liquidated Damages

The Contractor shall pay liguidated damages to the Employer at the rate per week stated in the
Contract for each week that the Completion Date is later than the Intended Completion Date (for the
whole of the works or the milestone as stated in the contract document). The total amount of
liquidated damages shall not exceed the amount defined in the Contract. The Employer may deduct
liquidated damages from payments due to the Contractor. Time is the essence of the contract and
payment or deduction of liquidated damages shall not relieve the contractor from his glfgato

Project Director (Garhwal)
Uttarakhand Fenest Resouree ment P

Uttaralkhand Dehradun
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General Conditions of Controct 4

complete the work as per agreed construction program and milestones or from any other of the
contractor's abligations and llabilities under the contract,

If the intended Completion Date is extended after liquidated damages have been

== i ) . dea ___i =i I..a R e bl Fanbeaebme b wlllssmdimrn
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7. Release from Performance

If the contract is frustrated by the events which come under force majeure or any other event
entirely outside the control of either the Employer or the contractor, the Employer shall certify that
the contract has been frustrated. The contractor shall make the Site safe and stop work as guickly as
possible after receiving this certificate and shall be paid for all work carried out before receiving it
and for any work carried out afterwards to which commitment was made,

8. Insurance

The Contractor, at his own cost shall provide, insurance cover from the Start Date to the end of the
Defects Liability Perlod, in the amounts and deductibles for the following events which are related to
the Employer's risks and Contractor’s risks:

(a) loss of or damage to the Works, Plant and Materials;
(b) loss of or damage to Equipment;

(c) loss of or damage of property [except the Works, Plant, Materials and Equipment) in
connection with the Contract; and

(d) personal injury or death.
9. Contractor to Construct the Works

The Contractor shall make necessary arrangements, at his own cost, for detailed survey to verify the
actual availability and levels of suitable site locations for different components of works, and shall
Intimate his findings to the Employer in writing. If any significant change from the approved design
is found, then the Contractor shall get the designs and drawings modified accordingly, at his own
cost, in compliance of Employer's written directions for the same and shall get such modified
designs and drawing approved by competent technical authority, through the Employer, before
procurement of material for works and actually starting the execution of works. The contractor shall
construct and Install all the Works in accordance with the approved Specifications of works and as
per the approved Designs and Drawings, and also ensuring the compliance of the Employer's
instructions. The Contractor shall be solely responsible for proper workmanship, timely completion
and due performance of all the works.

10. Protection of Environment:

The contractor shall take all reasonable steps to protect the environment on and off the Site and
to avoid damage or nuisance to persons or to property of the public or others resulting from
pollution, noise or other undesirable causes arising as a consequence of his methods of operation.
During continuance of the contract, the contractor and his sub-contractors shall, at all times, :hl:l&
by all existing enactments on environmental protection and rules made there under, regulatian

20
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General Conditions of Contract 5

notifications and bye-laws of the State or Central Government, or local authorities and any other
law, bye-law, regulations that may be passed or notification that may be issued in this respect in
future by the State or Central Government or the local authority.

ii. The Works to Be Completed by the intended Completion Date

The Contractor shall make all efforts to commence the execution of the works on the Start Date and
shall carry out the Works in accordance with the program submitted by the Contractor and duly
approved by the Employer. This program shall invariably be within the framework of the mile-stones

prescribed in Contract, in order that all the works are completed in all respect by the intended
Completion Date.

12.  Approval by the Employer
o The Contractor shall submit, and get approved by the Employer, all the Specifications,
Designs, Drawings & Site Plan showing locations of all the proposed Temporary Works,
required to execute the Contract.
o The Contractor shall solely be responsible for safe design of Temporary Works and

safety of all materials / machinery / equipment’s etc. stored / placed for this purpose
and all residing / handling personnel,

o The Employer's approval shall not relieve the Contractor of his responsibility of proper
design and safety of the Temporary Works,

o The Contractor shall obtain approval of third parties deployed by the owner / Govt. on
the design and layout of the Temporary Works, If required,

13, Safety

The Cantractor shall be responsible for the safety of all activities on the site as per the schedule of
safety measures attached as "Safety Manual for Slope Work”

14.  Access to the Shte
The Contractor shall allow the Employer and any person authorized by the Employer, access to the
Lite or to any place where work in connection with the Contract is being carried out or Is intended to

be carried out and to any place where materials or plants are being installed/ manufactured /
fabricated / assembled [ stored for the works.

15. Contractor's Records

The Contractor shall permit the Employer to inspect the Contractor’s accounts and records relating
to the performance of the Contractor and to have them audited by auditors appointed by the
Employer, If so required by the Employer.

16. Procedure for Settlement of Disputes

The Parties shall seek to resolve any dispute amicably by mutual consultation.

Project Diractar [Gakhwal)
{Mtarakhand Fnerst Besaoror Mansdgemant Prigecs
WisaraiRand Dehradun
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General Conditions of Controct &

In case any dispute arises due to any reason with respect to execution of the Contract, the objecting
party shall give in writing the cause of dispute to the other party providing In detail the basis of the
dispute, The party receiving the notice of dispute will consider it and respond in writing within 14
days after receipt. The parties shall make efforts to resolve the dispute amicably through

consultation and mutual agreement. However, elther of the partles, If not satisfied, may go for the

sattlement of the dispute as per applicable law.
17. Arbitration

If the dispute cannot be settled amicably pursuant to clause 16 of GCC, such dispute or
disagreement shall be finally settled under the rules of Arbitration, as applicable, by one or more
arbitrators, appointed in accordance with the said Rules, and the proceedings shall be held in a
neutral venue selected in accordance with these Rules of Arbitration. The award in any Arbitration
proceedings shall be final and binding upon the Contractor as well as Employer and judgement
thereon may be entered in any court of competent jurisdiction on application of either party.

For this Contract the jurisdiction shall be Dehradun/ Uttarakhand state,

18.  Program

Within the time stated in the Contract and the milestones specified therein, the Contractor shall
submit to the Employer for approval of a detailed Program for execution of the Works including
Ervironmental Management Plan showing the general methods, arrangements, sequence and
detailed timing for all the activities necessary for the Works along with monthly cash flow forecast.
This Program shall necessarily include PERT Chart as well as Bar Chart of all the activities.

An update of the Program shall be a program showing the actual progress achieved on each activity
and the effect of the progress achieved on the timing of the remaining works including any changes
to the sequence of the activities required for timely completion of works within the intended
Completion Date.

19. Compensation Events
The following are Compensation Events unless they are caused by the Contractor:

a) The Employer does not give access to a part of the Site by the Site Possession Date stated in the
contract document.

bl The Employer modifies the schedule of other contractors in a way which affects the work of the
contractor under the Contract, in case It relates with the waork under the contract.

¢} The Employer orders a delay or does not issue drawings, specifications or instructions required
for execution of works .

If a Compensation Event would prevent the work being completed on or before the Intended
Completion Date, the Intended Completion Date may be extended. The Employer shall decide
whether and by how much the Intended Completion Date shall be extended.

The Contractor shall not be entitled to compensation to the extent if the Employer's interests are
adversely affected by the Contractor not having given early warning or not having cooperated.aig
the Emplover.

\

Project Director (Garhwial)
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General Conditions of Controct 7

20.  Extension of the Intended Completion Date

The Employer may extend the Intended Completion Date, if 8 Compensation Event oCcurs or a
Variation is necessitated which makes it impossible for Completion to be achieved by the Intended
Completion Date without taking additional steps to accelerate the remaining work and which would

cause the Contractor to incur additional costs.

The Employer shall decide whether to extend and by how much to extend the Intended Completion
Date, within 30 days of the Contractor asking the Employer for a decision, upon the effect of a
Compensation Event or Variation by submitting full supporting information. If the Contractor fails to
ghve in writing to the Employer early warning of a possible delay or fails to notify the Employer about
the hindrances causing unavoidable and justifiable delay, which is beyond his control, within a week
of commencement of such delay / hindrance or fails to deal with the hindrances responsible for any
avoidable delays, such delays shall not be considered in assessing the new Intended Completion
Date. Employer’s decision regarding the Contractor’s fallure to deal with avoidable delays due to any
reason shall be final and binding. The delay in procurement of material for whatsoever reason,

except due to natural calamities, shall also not be considered for extension of Intended Completion
Cate.

21.  Delays Ordered by the Employer

The Emplover may instruct the Contractor to delay the start or progress of any activity within the
Works, at any time during the currency of the Contract, if he considers it proper In the interest of
works or for safety of works / staff / material / third party. The Contractor shall not be entitled to
any compensation for such delays, but the Emplover may consider the same for extension of
Intended Completion Date.

1. Management Meetings

The Emplover may require the Contractor to attend a Management Meeting at any time during
progress of work. The objective of a Management Meeting shall be to review the plans for the
remaining works and to deal with matters ralsed in accordance with the early warning procedure,
The Employer shall record the minutes of Management Meetings and shall provide coples of the
same to all those attending the meeting and to the Employer’s Representative. The responsibility for
actions to be taken is to be decided by the Employer either during the Management Meeting or after
the Management Meeting and shall inform about it in writing to all concerned.

23.  Early Warning

It shall be the duty of the Contractor to give an early warning, in writing, to the Emplayer at the
earliest regarding specific likely future events or circumstances that may adversely affect the
progress of work or quality of the work or delay the execution of works or likely to increase the
Contract Price.

4. Identifying Defects & Shortcomings

The Emplover shall check the Contractor’s work, but such checking shall not relleve the Contractor of
his responsibilities regarding correctness, quality and quantity of works in any manner. The
Employer shall notify the Contractor of any defects or shortcomings that are found and instruct the
Contractor to search for a defect or shortcoming and to uncover and test any work which may have
a defect or shortcoming In thair opinion.

Project Director (Garhwal)
Uttarakhand Fores® Resource Mana ait Proe
uttarakhand Dehradun .
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General Conditions of Controct B

The contractor shall permit the Employer or their representative or any Technical Auditor J Third
Party designated by Employer to check the contractor's work and to notify the Contractor of any
defects or shortcomings that are noticed during Inspections. Such a check shall neither relieve the
Euntml:tur’s responsibilities regarding specifications as defined in the Contract nor shall relieve him

s anemmme hlilldlar snmnrallonm cenmae maefnemssnman Al ssameles
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25, Testing of Materials

All the civil construction and other materials & fittings supplied (other than the materials provided
by JICA / UFRMP if any) shall be got tested at site at contractor's facllity prior to Installation, or
through 1T, Roorkee or any other Institution of repute designated by the Employer, by the
contractor at his own expense. If the test report doesn’t conform to relevant Specifications / 15
Standards, the contractor will replace such defective materials from site within a week of receipt of
the report, at his own cost. The materials or fittings reguired to be tested prior to installation shall
not be Installed until the Employer has approved the test results. The number of samples to be
tested will be decided as per the directions of Employer. All the samiples shall be drawn and sealed
jointly by the Contractor / his Authorized Representative and the Employer [ his Authorized
Representative.

26. Completion and Commissioning of Work

The Contractor shall ensure to complete and commission the Wark before or on the day of the
Intended Completion Date as defined in Contract. Well before the end of completion period, the
Contractor shall request the Employer to issue a certificate of completion of the works and the
Employer will do so after Inspecting the works by himself through technical Audit / Third Party
Quality Control team and certify that the wark has been completed as per the specifications within
the completion period as defined in the contract document.

Note: In certain cases, where the technical specifications provide for acceptance of works within
specified tolerance limits ot reduced rates, Employer will certify payments to Controctor accordingly.

27. Correction of Defects

The Employer shall give notice to the Contractor of any Defects noticed during the Defects Liability
Period, which begins after the date of successful Completion and Is defined In the contract.

Every time notice of a Defect is given, the Contractor shall correct the notified Defect within the
length of time specified in the Employer's notice.

28. Uncorrected Defects

if the Contractor has not corrected a Defect within the time specified in the Employer's notice, the
Employer will get the Defects corrected at the Contractor's cost and the cost so incurred will be
deducted from pending bills due to the Contractor and the retention money.

29. Cost of Repairs
Loss or damage to the Works or Materials to be incorporated in the Works between the Start Date

and the end of the Defects Liability period shall be remedied by the Contractor at the Contractor’s
cost if the lass or damage arizes from the Contractor's acts or omissions.

Pro Director (Garh
Unm'urh!md-j::iﬁmesuurcr taanagement Progecd
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24




Generol Conditions -::rffam‘.m::t 9
30, Changes in the Quantities (Varlation)

If the guantity of the work to be execubed differs from the quantity in the Bill of Quantities for the
particular item, it should be brought to the notice of the Employer by the Contractor before the
r_ [ TN, .
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If requested by the Employer, the Contractor shall provide the Employer with detailed cost
breakdown of any rate in the Bill of Quantities.

31. Payment Certificates

The Contractor shall submit to the Employer monthly statements of the estimated value of the work
completed less the cumulative amount certified previously along with details of measurement of the
quantity of works executed in a tabulated form.

The Emplover shall check the details given In the Contractor’s monthly statement and certify the
amounts to be pald to the Contractor after taking into account any credit or debit for the month in
question in respect of materials for the works in the relevant amounts and under conditions set forth
im Sub CL. 32 of G.C.C.

The value of work executed shall be determined by the Employer after due check measurement of
the quantities claimed as executed by the Contractor.

The value of work executed shall comprise the value of the quantities of the items in the Bill of
Cuantities completed.

The value of work executed shall include the valuation of Variations as approved by the Employer.
31. Payments

Payments shall be adjusted for deductions of advance payments and other recoveries in terms of the
contract and taxes, at source, as applicable under the law. The Employer shall pay the Contractor,
the certified amounts as early as possible.

31, Tax

The rates quoted by the Contractor shall be deemed to be inclusive of the G5T etc. as per their

proposal. The Employer will release payments after deduction of taxes at source as per applicable
law.

M. Currencies
All payments shall be made in Indian Rupees.
35, Penalty

In case of non completion / delay in completion of Works as scheduled, an amount will be deducted
as penalty as mentioned in the Special Conditions Of Contract { 5CC ).

23




General Conditions of Controct 10 2B

The Employer shall make advance payment to the Contractor of the amounts stated in the Contract
by the date stated in the Contract, against provision by the Contracter of an Unconditional Bank
Guarantee by a bank acceptable to the Employer in amounts and currencies equal to 110% the
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payments. The Advance Bank Guarantee shall remain effective until the advance payment has been
repaid, but the amount of the guarantee shall be progressively reduced by the amounts repaid by
the Contractor.

37 Performance Security

The Performance Security shall be provided to the Employer no later than the date specified in the
Contract and shall be issued in an amount and In the form of & bank guarantee (BG) acceptable to
the Employer, and denominated in Indian Rupees. The Performance Security BG shall be valid until a
date 28 days from the date of expiry of Defects Liability Period.

35, Completion

The Contractor shall request the Employer to issue a Certificate of Completion of the Warks and the
Emplover will do so upon deciding that the Work is completed in accordance with relevant clauses.

39, Taking Over

The Employer shall take over the Site and the Works within Fifteen days after certificate of
completicn has been issued.

40. Final Account

The Contractor shall supply to the Employer a detailed account of the total amount that the
Contractor considers payable under the Cantract before the end of the Defects Liability Period. The
Employer shall ssue a Defect Liability Certificate stating that all the defects have been rectified and
certify any final payment that is due to the Contractor within 40 days of receiving the Contractor's
account if it is correct and complete. If it is not, the Employer shall issue a schedule that states the
scope of the corrections or additions that are necessary. If the Final Account is still unsatisfactory
after it has been resubmitted, the Employer shall decide on the amount payable to the Contractor
and issue a payment certificate, within 40 days of receiving the Contractor's revised account.

41. Termination

The Employer may terminate the Contract if the other party causes a fundamental breach of the
Contract, or any other reason thereof.

Fundamental breaches of Contract shall Include the following:

(@) the Contractor stops work for 28 days when no stoppage of work is shown on the current
program and the stoppage has not been authorized by the Employer;

{b) the Contractor Is made bankrupt or goes into liquidation other than for a
amalgamation;

i
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General Conditions of Contract 11

¢} the Employer gives Notice to correct a particular Defect and the Contractor fails to correct it
within the specified period of time determined by the Employer;

(d) the Contractor does not maintain a security of the works executed or in progress;

(e} the Contractor has delayed the completion of works by the number of days for which the
maximum amount of liquidated damages can be paid as defined In the Contract;

ifi if the Contractor, in the judgment of the Employer has engaged in fraud and corruption, in
executing the Contract,

(@ The lead partner of the Joint Venture becomes defaulter in the execution of works under
contract,

jh} The contractor does not adhere to the agreed construction program and also fails to take
satisfactory remedial action as per agreements reached in the management meetings for a
period of 40 days.

(i The comtractor fails to carry out the instructions of Employer within the specified time
determined.

If the Contract is terminated the Contractor shall stop work immediately, handover the site along
with the work executed and materials available at the site up to the date of termination. The
Employer shall immediately takeover the site along with the materials on ‘As is where is basis’ and
make it safe and secure.

Fundamental breach of contract by the contractor may result In following consequences, as decided
by the Employer: -

L Performance security submitted by the contractor can be forfeited.

fi. Rescind the contract (of which rescission notice in writing to the contractor under the signature
of the Employer shall be conclusive evidence), in which case the security deposit of the
contractor together with such sum or sums due to him under the contract shall stand forfeited
and be absolutely at the disposal of the Employer.

ili. Take legal action against the Contractor if the breach of the contract is related to Fraud and
Corruption,

iv. Blackliist the Contractor and debar him for award of any other contracts in Uttarakhand Forest
Resource Management Project / Uttarakhand Forest Department.

42. Payment upon Termination

If the Contract is terminated because of a fundamental breach of Contract by the Contractor, the
Employer shall issue a certificate for the value of the work completed as per the satisfaction of the
Employer. The payment upen termination will be done after deducting advance payments received
up to the date of the issue of the certificate, other recoveries due in terms of the contract, tax due
to be deducted at source as per applicable law and the penalty to be imposed as per the rates as
indicated In the Contract. If the total amount due to the Employer excesds any payment due to the
Contractor the difference shall be a debt payable to the Employer.

Uttarakhang Fores! Resource Manage
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43. Property

All materials on the Site, Plant, Equipment, Temporary Works and Works are deemed to be the
prupem of the Ernplu-g,rer if the Contract is terminated because of a Contractor's default. The
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Contractor and will be deemed to be the property of the LUFRMP. The Employer will be free to use
the materials for the Works under the present project or any other project,

44, Fraud and Corruption
The Employer requires that Contractor, and Consultants under this contract, observe the highest

standard of ethics during the procurement and execution of such contracts. In pursuit of this policy,
the Employer defines, for the purposes of this provision, the terms set forth below as follows:

a. “Corrupt practice” means the offering, giving, receiving, or soliciting, directly or indirectly, of
anything of value to influence the action of a public official in the procurement process or in
contract execution; “frawdulent practice® means a misrepresentation or omission of facts in
order to influence a procurement process or the execution of a contract;

b. “Coercive practice” means harming or threatening to harm, directly or indirectly, persons or

their property to Influence or affect the execution of the contract.
(o
g*
Project Diractor rivwal)
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Special Conditions of Contraoct

The Special Conditions of Contract (SCC) complement the General Conditions of Contract {GCC) to
specify data and contractual requirements linked to special circumsiances of the sites where the

Contract is to be executed. Whenever there is a conflict, the provisions herein shall prevail over those
in the GCC.

Clause nos. in the SCC correspond to those in the GCC.,

SNo. | Clause no. of | Amendments of, and supplements to, Clauses in the Genernl
GCC Conditions of Contract.

1 The Contractor shall be construed as per law under Government of
Untarakhand and Government of India.

2 The Name and Address of the parties are

Employer:

Mr.Anup Malik, Chigf Project Director, or the person(s) authorized
by the Chief Project Director,

Uttarakhand Forest Resource Management Project (UFRMP)

24, IT Park, Dehradun- 248001

Telephone:+91 135 6543213

Email: cpdufrmpi@gmail com

Contractor:

Mr.Jai Kuwmrar, Managing Director

Mr. Mr.Raveendran Balasudhan, Director (Technical)
BUMI JV,

101, Sagar Tower, District Centre,

Janakpuri, New Dethi- 1 10058

Telephone: +91 11 41588591/2/3/4

Mobile: +91 9599703028

Email: sudhan@ bumigrp.com

3 l.x The Employer’s Representative are Chief Project Director (CPD) or
the persons so authorized by him from time to time.

4 - The Total contract value shall be Rs.43,12,31,409.00 (Rs. Forty-Three
Crore Twelve Lac Thirty-One Thousand Four Hundred Nine Only)

5 | xx Start Date shall be date of signing of the contract.

6 11,26 The completion period for the project shall be as follows:
a) Nirgad 24 months
by Jawadi 32 months
¢) Padli 32 months

The completion period shall be counted from the siart date.

i

)
m
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Speciai Conditions of Controct

1

The Advance Bank Guarantee (ABG) shall be submitted by the
contracior within 7-10 days after the signing of contract for value
equivalent to the advance amount.

il

The Performance Bank Guarantee (PBG) for an amount equivalent to 5
% of the contract value valid until completion of the Defect Liability
Period shall be submitted by the contractor with in 90 days from the
date of signing of the contract

31,3236

The terms of Payment shall be as follows:

15% of the contract value shall be released as mobilization advance (at
10 % simple interest per annum on the unadjusted advance payments)
against Advance Bank Guarantee of value equal to 110 % of the
Mobilization advance.

Balance amount shall be paid on pro rata basis of the works completed
on monthly basis.

The advance paid against ABG shall be deducted from the interim bills
io be claimed by the contractor on monthly basis.

35

Penalty: A penalty equivalent to 0.5% of the rates of works [ items
which the Contractor has failed to complete / deliver for each week or
part of week, subject to a maximum of 5% of value of such works /
item.

10

1 wiii,
272829

Defect Liability Period shall be one vear from the Intended Date of
Completion of works at respective sites.

1

3071

Payment for Variation: Shall be as per the approval of the Employer.

M7

i
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TECHNICAL SPECIFICATION
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Technical Specificabions

1. PREAMBLE

The “Specifications™ are to be read for the purpose of pricing in conjunction with Bid
documents containing Instructions to Bidders and “Financial Bid™ of this Bid.

The prices quoted in the Financial Bid shall be all inclusive of value for the work
described including all costs and expenses which may be required in and for the
execution of the work described together with all general risks, liabilities and obligations
set forth or implied in the document on which the Bid is based.

All works shall be carried out strictly as per detailed specifications whether actually
specified or not. If not specified work shall be carried out as per directions of UFRMP.

The total amount entered in the Financial Bid shall be written in indelible ink and shall be
entered both in figures and words.

Specifications of items of work described in BoQ) for each item shall be read in
conjunction with other technical specifications and specific technical requirements and
quote accordingly.

1. GENERAL

The drawings of the proposed work(s) are incorporated in Bid documents. These
drawings are made for Bidder's guidance and to be followed while doing the actual
construction. However, Firm is free to contact UFRMP for any clarifications if required.

The Firm may be required to submit Construction Drawings as well as General
Arrangement Drawings and Structural Drawings to UFRMP and obtain prior approval to
start construction if so required.

Work shall be carried out by the Firm exactly in accordance with the drawings marked as
RELEASED FOR CONSTRUCTION and approved by UFRMP in writing,

2.1 Materials

The term “Materials™ shall mean all materials, goods and articles of every kind whether
raw, processed or manufactured and equipment to be supplied or to be imported by the
Firm for the construction works.

Except as may be otherwise specified for particular paris of the works, the provision 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 approved by UFRMP.

All construction materials shall be transported, handled and stored in such a manner as to
prevent deterioration, damage or contamination failing which such damaged materials
will be rejected and shall not be used on any part of the works under this Contract. The
Firm shall be n:spunsll:l!e for the import of material (if any) as specified jr- e~

documents, its import process, handling, transportation, installation etc.
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Technical Specifications
1.2 Standards
Special attention of the Firm is drawn to the relevant sections and clauses of the National

along with amendments) and should follow them strictly in addition to the specifications
and conditions stipulated in this volume,

Materials and workmanship shall comply with the relevant Indian Standards (with
amendments), unless a more recent amendment is specified hereinafier, or with the
requirements of any other authoritative standard approved by UFRMP, which shall be no less
exacting in the opinion of UFRMP than the corresponding standard quoted here in.

In case of any discrepancy, the decision of UFRMP will be final and binding.

2.3 Relevant Indian Standards

The following Indian Standards which are IMPORTANT and are referred to in the
general specifications and used in construction works. These standards are to be strictly
adhered to unless otherwise is applicable in the relevant context. These standards are to
be followed both in respect of materials and construction of civil engineering works
included in the Bids.

It is obligatory that only the latest edition of the standards is referred to and followed, along
with all amendments and revisions issued with respect to the standard under consideration.

If any other standards exists for a particular item of material or equipment or code of
practice the same shall be followed whether the same is included in the below list,
specifications or not.

List of IS Specifications
5L | IS No. Description
Nao.
1 269-1976 Ordinary and low heat Portland cement
2 383-1970 Coarse and fine aggregates from natural sources for concrete
3 435-1976 Portland slag cement
4 456 Code of Practice for Plain and Reinforced Cement conerete
3 316-1959 Methods of test for the strength of concrete
& 800-1984 Code of Practice for general construction in steel
7 1199-1959 | Method of sampling and analysis of concrete
B 3385 Code of Practice of measurement of civil engineering works
9 2116-1980 | Sand for masonry moriars

10 | 2250-1981 Code of Practice for the preparation and use of masonry mortars

11 2386 (p1.1-8) | Methods of testing for aggregate for concrete

12 | 2720 Methods of test for soil

13 | 3370 (pi-1-4) | Code of Practice for concrete structures for storage of water

14 | 3764-1966 | Code of Practice for excavation work

15 4082-1977 Recommendations on stacking and storage of construction
material at site
16 | 7293-1974 | Safety code for working with construction machinery /0
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17 | 7969-1975 | Safety code for handling and storage of building material
18 | 7293 Safety code for working with construction machinery
19 | IRC Code Indian Road Congress (IRC) code for road construction

2.4 General Specifications

The Contract shall be deemed to be completed when all the works described in the
specifications and set out in schedules have been successfully completed, tested and
defect liability period of one year from the date of completion and handling over to the

department is over.

UFRMP and JICA experts will establish necessary bench marks and levels but the Firm
must set out the works and he will be responsible for its comrectness and it shall be
incumbent on him to dismantle, remove and rebuild at his own expenses, work not
comectly set out.

Further, before ordering any material, the Firm shall make his own conclusions as to the
actual amount of materials as the payment will only be made on Net' measurement of the
work actually completed.

The Firm shall provide all pegs, plates and pillars required for setting out the work as
may be required by the Field UFRMP or his authorized representative in fixing bench
marks, giving levels and carrying works before, during and after execution of work.

As materials are collected and the construction of each section of the work is completed.
it will be checked by UFRMP. The representative of Firm shall ascertain from UFRMP
from time to time as to what part or portions he wishes to check over and passes but such
approval shall in no way relieve the Firm from any of his responsibility which shall not
end until the Contract has been completed.

During the progress of work and the period of maintenance, the Firm shall carry out such
tests as in the opinion of UFRMP are necessary. The rates in BoQ shall include cost of
such tests.

As the work proceeds, the Firm shall submit samples of materials for approval as may be required
by UFRMP and all deliveries at the site shall not be below the standard of the samples. The Firm
must bid in general in accordance with the requirements of these specifications.

The Firm must fill in indelible ink the rates and amount etc. in English in BoQ. He must
write in words as well as in figure the rates and total cost of each item in the columns
provided in BoQ. Bo() ust also be signed by Firms or a duly authorized agent acting on
his behalf.

The Firm must carcfully go through the conditions, specifications and items of RFP and
study the drawing before bidding. In case of any absurdity he should apply to UFRMP for
its rectification as no excuse for want of knowledge for non-compliance of any part or
portion of these specifications or terms of Bid shall be considered at a later date at the
time of actual construction.

All charges on import of materials to be supplied by the Firm for the
outside India shall be paid by him in accordance with rates as decided
the Firm and the Japanese exporting agency.

= i r : _
Pt ma':?-rm &Tlﬂﬁjtﬂug:-;_ﬁm Prajee] \j\
NPT W e U T N,
Uttarekband Focest Heaoarce Manayement Project
B, afulty mref A, T Fark
" RperE-naasa 1/ Dl et 236001



oA 35
Technical Specifications

In item-wise financial bid, firm prices in rupees and paisa shall be quoted for each item in
the BoQ and in a manner as indicated in the Bid, Bid shall remain good and open for
acceptance for a period of three months from the date they are opened.

The Firm shall, before bidding, consider all the aspects of work and shall also arrange for
supply of drinking water to his own employee and labour. All such facilities as are
required to be provided for the labours under the Labour Welfare Rules in force shall be
provided by the Firm at his own cost.

He shall appoint sufficient number of watchmen on duty when his workers are not
actually working, to safeguard work and materials. He should make his rates sufficiently
comprehensive to allow for these duties. In case of accidents caused by the neglect of
such precautions, Firm shall be fully responsible.

Wotice boards shall be supplied and fixed in suitable positions where the road or other
through fares have been opened out for the construction work, and the traffic has to be
diverted or cautioned. Such board shall display in large letters in black and white or in
red and white such warnings as road-closed, dnve slow, work ahead ete.

Note: All caution boards considered or directed by UFRMP shall be provided by the
Firm at his own cost as and when required and in case it is observed by UFRMP that due
care in display of board not taken by the Firm, UFRMP reserves the right to set another
board fixed, chargeable to the Firm.

The Firm shall include in his rates a sufficient amount to cover the cost of all temporary
bridges and channel across stream or excavations at the places considered necessary by
the Firm/ UFRMP. He shall also provide for temporary diversion and reinstatement
of all drains, open or covered, or water mains that may be met with during the
execution of the work.

All measurements connected with the work shall be taken geometrically or net and the
dimensions given in BoQ) shall be held to mean the finished size of the respective items of work.

The quantities given in BoQ are approximate and may vary. The payment will be made
on actual "Net" measurements taken during construction and after completion of the
works as per attached schedule. It is therefore important that the Firm should order the
exact quantity of materials required after working out his own quantities, as he will not
be paid for any material ordered and procured but not used on work.

The work shall be paid for in manner set out in the general conditions hereto annexed and
at the rates stated in Bo().
2.5 Materials (raw, manufactured and imported)

The Firm shall procure, provide and supply, and include in his rates, all labour, materials,
tools and plants required temporarily or permanently on the works that may become
proper or necessary to complete the execution of work in all respects.

The sand used on the works for cement mortar, lime mortar, cement concrete and other
purpose shall comply in every respect with detailed specification No. 7 Pant-I Section-DA
{Buildings) of Public Works Department.

All steel required such as M.5. rounds, Angle Iron efc. will be arranged by
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Technical Spétifications 36
steel used on works shall be of tested quality.
Import of steel is required as per the relevant schedule of the Bid, shall be done by the Firm

. el . A | PR . B - SO, § peaefey, a iy hele sascal e ol

and it shall be the sole responsibility of the Fimmn. However, UFRMFP will help searching of
the vendors from Japan for the supply of such material. As regards cost of import, Firm
should guote taking into consideration, the cost of import, taxes and duties and
transportation from Japan to the respective site. UFRMP in no way will be responsible for
the increase in prices of impon or duties at the time of payments. Firm shall be paid the
amount as quoted by it in the Bid documents.

Certain other materials not particularly mentioned or described herein may be required
for the works and these if not specifically mentioned, shall comply with the description
set out in PWD detailed specification or Indian or British standard specifications for the
respective materials. The specification in so far as they are applicable, shall be deemed to
be incorporated in the Contract.

2.6 Work & workmanship

The Bidders are advised to inspect the sites at which the work is to be carried out so that
they may form their own idea regarding the difficulties in transportation of materials and
execution of work.

They are also advised to make their own investigations regarding the conditions of
underground sub-soil conditions and strata, availability of materials and water required for
construction and tests so that they may quote their rates after accounting for all the difficulties
and making provisions for the complete items of works. It may be noted by the Bidder that
various items of works included in Bo(Q) required to be executed for construction of structures
have to be executed with all due care so that the desired level of quality of work is achieved.

Various designs have been attached along with the Bid documents. However, UFRMP
reserves the right to alter or to affect minor changes without any compensation whatsoever,

Excavation for foundations of buildings and trenches for pipeline shall be carried out in
accordance with PWD. The Firm shall be responsible for any damage done to any of the
works in progress or partially completed due to any slips, subsidence etc. He shall make
good all damages on this account at his own cost to the satisfaction of UFRMP.

Leaving aside the case when specific written orders exist, Firm in no case should use
extra cement than the norms fixed for particular work, which can be had from the
respective office on written request. In case if the Firm consumes extra cement, it will be
treated as a wasteful expenditure and no payment will be made to Firm for such
expenditure.

For all C.C. works, stone grit 10 mm to 12 mm gauge or as specified in the BoQ and
clean coarse sand will be used. The mix shall be in the proportion as given in the
description of items or drawings. The work shall be carried out in accordance with PWD
detailed specifications. The rate of M.S. reinforcement (if any) for R.C.C. work shall
include cleaning of mild steel bars of grease, dust etc., cuiting to the same and fabrication
to required shape and size. The reinforcement shall be measured for end-to-end and no
extra payment shall be made for hook, band, overlapping and wastage. The bars shall be
bent cold. The overlapping shall be to a length not less than 45 times the diameiges-o the
bars and all bars shall be hooked at each end. -
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All steel used in the different works shall be of tested quality and will be arranged by the
Firm, The Firm shall furnish the test certification of the steel brought by it to the site in
demand and will also bear the charges for the testing of steel brought to the site if desired
by UFRMP. It shall be free from pitting, loose, rust or mild scales, oil or grease, adhering
earth or other materials that may adhere the bond between the concrete and the steel.

There may be certain other items of work, which though not specifically mentioned or
described herein but may be required to be executed for the due completion of work
under this Contract. All such works shall be carried out as per relevant PWD detailed
specifications and these specifications shall be deemed to have incorporated in this
Contract, read along with other clauses applicable.

This work shall be complying with PWD detailed specifications and mentioned in this
specification to the satisfaction of UFRMP.

3. EARTHWORK AND EXCAVATION
11 Excavation
J. 11 Definitions

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

Excavation means excavation in open cut (excluding trench excavation) down to levels
required as per approved Drawings or otherwise as being the general levels after
completion of excavation.

1.1.2 Rite Clearance

All area of the site, marked in the Specifications’ Drawings shall be cleared to the extent
required by UFRMP of the project and obstructions of all bushes, hedges, trees, stumps,
roots and other vegetation except for trees marked for preservation. Matenal so cleared
shall so far as suitable be preserved and stacked, and will be the property of UFRMP/
UKFD.

Before starting the work, the site shall be cleared of all shrubs, grasses and other
vegetation including large and small bushes, all stumps, removal of roots, cuiting and
disposal of small trees up to 300 mm girth etc.

All trees having girth above 300 mm (the girth shall be measured at a height of 1.5 m
above the ground level) by felling, logging, fashioning of timber and billeting of all
branches, trunks etc. including removal of all roots ete. complete as directed.

All serviceable reclaimed material shall be stacked separately near the site of excavation
and/ or transported as directed by UFRMP.

After the tree is cut and roots taken out, the potholes formed shall be filled with good
earth in 250 mm layers and consolidated unless directed by UFRMP otherwise. The trees
shall be cut in suitable piece as instructed by UFRMP.

3.1.3 General Excavation . = e B : o
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General excavation means excavation required for struciures and from borrows areas.
General excavation may also include miscellaneous isolated lengths of trenches beneath
or adjacent to other structures, along the structural layout or otherwise.

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 provided.

The excavation in earth, boulders, soft and hard rock shall be camed out to the comect
levels required and specified and no tolerance, plus or minus, shall be permiued.
However, if any depressions/ loose pockets are formed due to removal of boulders, they
shall be made good by filling. Payment for all types of excavation shall be made by
detailed measurement supported by ground levels recorded prior to and after completion
of excavation, subject to the limit for payment indicated by the slopes of excavation
indicated in the specification drawing. Any additional excavation will be at the Firm's
expense, unless specifically approved by UFRMP. Measurement for excavation shall be
done as per dimensions given in design drawings & specifications. For concrete
foundations same shall be paid on least dimensions at bottom and Firm shall cover any
extra excavation required for workspace, supports etc while quoting.

As far as possible excavation should be done by means of mechanical equipment. The
Bidder should quote accordingly and no additional payment will be done for mechanical
excavation and deployment of extra staff.

It will be the responsibility of the Firm to obtain prior permissions from the competent
authority to use blasting device, if at all to be resorted to and the licenses are to be
obtained for the same.

The chance of blasting if required shall be well decided by the expert, to avoid any
damage 1o the surrounding property. However for any such damage to the surrounding
property or public or additional excavation shall be the Firm's responsibility and the risks
what so ever arising from the same will have 1o be borne by the Firm.

.14 Lead

Lead for deposition of the excavated materials should be at appropriate places. For the
purpose of measurement of lead, the area to be excavated or filled or area in which
excavated material is to be deposited /disposed off shall be divided into suitable blocks
and for each of the blocks, the distance between centerlines shall be taken as the lead
which shall be measured by the shorest straight line route on plan and not the actual
route taken by Firm. No extra compensation is admissible on the grounds that the lead
including that for borrowed material had to be transported over marshy or kaccha land
route,

3.1.5 Excavation in Hard Rock

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 required formation
level, further excavation shall be carried out carefully either by blasting (if as directed) or
chiseling. Where blasting is resorted to, small charges shall be used to minimize
OCOUITEnce of heavy over-cuts. The Firm shall makua every effort to carry ol the
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break and loosening of materials at the finished surfaces, final cutting for the last 430 mm
to 600 mm in rock shall be carried out by controlled blasting and trimming with the help
of pneumatic or other power tools. Unless otherwise specified, the over break shall not
exceed 75 mm. The over breakage of 75 mm shall not be measured for payment and
therefore the Firm while quoting his rates for rock excavation has to take this into
account. Deduction of 40% or higher percentage as may be decided by UFRMP shall be
made to allow for the voids. Stacks shall not be of width greater than 1.5 m wide or of
height less than one meter

Blasting (if required) shall be carried out by the licensed person. The Firm shall provide a
method statement and shall comply fully with the requirements of this clause, or any
direction, order, requirement or instruction given by the police depariment or any other
relevant authorities as required by the law.

Firm shall plan the blasting activities (if required) well in advance and convey same to
UFRMP 50 as to co-ordinate with all the concerned at site.

It should be noted that this clause does not override the Firm's obligation to satisfy the
requirement of the relevant authorities but sets out the extent to which UFRMP will
exercise his control in approving the Firm's use of explosive to ensure that explosive are
always used in a safe manner. It is the Firm's sole responsibility to ensure that his method
of blasting is safe, that all statutory and imposed limitation are adhered to, and to obiain a
permit to use explosive from the relevant authorities and to comply with the condition of
issue of the permit.

The Firm shall be solely responsible for obtaining the necessary licenses for the
procurement, possession, transport, storage and handling of explosive and for ensuring
the validity of such licenses at all times. Before starting work, the Firm shall satisfy
UFRMP that all the requirement permits are in order and that this category of work is
adequately covered in the policies of insurance.

Explosives shall be used in the quantities and manner recommended by the manufacturers
duly approved by UFREMP.

All necessary precautions shall be taken to preserve the materials below in the soundest
possible condition and also beyond the lines of all excavations.

Blasting by means of drill holes, tunnels or any other similar method shall be the
responsibility of the Firm.

The Firm shall take all necessary precautions during blasting operations to ensure that no
injure is caused to persons or damage to property or to the finished works. Shots shall be
properly loaded and capped and only appropriate charges shall be used in each hole.

I.1.6 Storage and Transport

Proper building or magazine, with separate compartment for detonators in suitable
positions for the storage of explosive in the manner and quantities to be approved, shall
be provided. Separate vehicles or vessels for detonators shall also be used for the
transportation of explosives. The prevention of any unauthorized issue or improper use of
any explosive brought on to the site shall be the responsibility of the Firm and only
experienced licensed short firers shall be employed to handle the explosive for the
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Tachnical Speciffications

purpose of the work the relevant security regulations dealing with the storage, handling
and transport of explosives shall be complied with.

3.7 Safety

The Firm shall provide an approved system of warning and preparing the general public
and all site personnel of an impending blast by both audible & visual means and shall
ensure that the blasting area is cleared of all personnel immediately prior to blasting. This
system shall comply with all statutory requirements. The Firm's attention is drawn to the
need to devise adequate system for waming and clearing the public from specified areas
during blasting operations and to prevent persons entering the blasting area.

When blasting is near o the proximity of existing public and private thoroughfares,
traffics to be stopped just prior o firing. The operation is to be carried out I close cooperation
with the police department and in such a way as to cause minimum traffic delay.

All operations involving explosives shall be suspended on the approach of a thunderstorm
and shall not be resumed until the storm has clearly passed.

Blasting screens shall be erected to conform with the permit conditions. Public roads,
private roads and property adjacent to the site and services within the site area shall be
protected by rock fall fences which will be subjected to UFRMP's approval.

The Firm shall take all necessary precautions to avoid damage to permanent and
temporary works already completed. In all cases, delay blasting techniques will be
mandatory with the quantity of explosives restricted to ensure that the peak particle
velocity generated does not exceed the peak particle velocity of each component of the
safe limits of the nearest structure subject to vibration damage. All operations shall stop
when these limits are exceeded until reports are made available to UFRMP that no
damage has occurred and will not ocecur or corrective action has been taken to lower the
vibration. The sound level limit in areas where site personnel or public can access during
blasting operation must not exceed 110dB.

Drilling rigs for shot hole shall be of the hydraulic type fitted with efficient silencers and
with means of dust separation.

The Firm may report to any of the following methods to excavate rock by chiseling:

i) Wedging by means of crowbars, pick axes or pneumatic drills
ii) Heating and quenching

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

No extra payment shall be made for removal of rock by chiseling and controlled blasting.

3.1.8 Excess excavation to be made good

The Firm, at his own expense, shall, if directed, remove from the Site all excess material
resulting from excess excavation and shall make good the same with such kind of fill
material or in such class of concrete as may be reasonably required by UFRMP having
regard to the circumstances.
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3.1.9 Supperiing Excavations
The Firm shall properly support the sides and ends of all excavations to prevent any fall
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or run from any periion of ihe ground ouiside ihe excavation and to preveni settiemeni or
damage to structures adjacent to the excavation. Any excavation necessary to provide
space for such support or other working space shall be carried out. If, for any reason, any
portion of the bottoms, sides or ends of any excavations shall give way, the Firm shall at
his own expense take all necessary remedial measures including the extra necessary
excavation and removal of excess material.

Where the Firm proposes and is permitted by UFRMP to perform excavations with
sloping faces (other than sloping excavations shown on the Drawings or required as
permanent features of the Works) and without shoring, the excavated faces shall be to
treated / protected for stable slopes and heights.

3.1.10 Trimming Excavations

When excavating to specified or required levels for the foundation of any structure or to
specified or required limits for the face of any structure required to about undisturbed
ground, the Firm shall not excavate the last 150 mm until immediately before
commencing the constructional work, except where UFRMP shall permit otherwise.
After getting the permission for the commencement of the construction, if the Firm
delays on any account & the formation level gets damaged he will have to do further
excavation up to 150mm or as per UFRMP's instructions at his own account.

Before commencement of any constructional work all shattered and loose materials 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.

3.1.11 Inspection by UFRMP

When the specified levels or limits of excavation are reached UFRMP will inspect the
ground exposed, and if he considers that any part of the ground is by its nature unsuitable
he may direct the Firm 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 UFRMP.

Should the material forming the bottom of any excavation, while acceptable to UFRMP
at the time of his inspection, subsequently become unacceptable to him due to exposure
to weather conditions or due to flooding or have puddles, soft or loss during the progress
of the works, the Firm shall remove such damaged, softened or loosened material and
excavate without any extra cost.

I.1.12 Dispasing Excavared Material

All excavated material shall remain the property of UFRMP. The Firm shall ensure that
no excavated material which is suitable for and is required for re-use in the Works is
transported unless so ordered by UFRMP.

3.2 Back-Filling General Site Grading and Sand Filling
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Technical Specifications
3.2.1 Fill Material
All fill material whether such material is brought from outside borrow areas or

excavaiion wiihin the siie, will be subject to UFRMP s approval after carmying required

tests at Firm's Soil testing laboratory, Notwithstanding any approval given to the fill
material or borrow areas from which fill material is proposed to be brought, UFRMP
reserves the right to reject such material which does not meet the specification
requirements or unsuitable for the purpose for which it is intended.

3.2.2 Backfilling

Excavated material used as back filling to excavations or completed structures shall be
free from rubbish, vegetation, clods and lumps and shall be approved by UFRMP, The
approved materials shall be placed in layers, not exceeding 150 mm in depth before
compaction and shall be compacted with watering, consolidating and ramming. The
maximum boulder size shall be of 150 mm for filling material

Soft material shall not be used as back filling around structures in rock. The Firm shall
backfill such excess excavation with concrete; rubble, stone or rock fills as directed by
UFRMP. Filling other than concrete shall be placed in layers not exceeding 150 mm in
thickness, shall be thoroughly compacted and have adequate fined content to hll the
voids.

Should the material being placed as back filling, while acceptable at time of selection,
become unacceptable to UFRMP due to exposure to weather conditions or due to
flooding or have become puddles, soft or segregated during the progress of works, the
Firm shall remove such damaged, softened or segregated material and replace it with
fresh approved material at his expense.

The Firm shall while placing the back filling make due allowance for any settlement that
may occur before the end of the Defects Liability Period, remove any excess matenal or
make up any deficiency by back filling to the specified levels. As a rule material to be
back filled shall be stacked temporarily at a suitable place.

General Site Grading: Site grading shall be camied out as directed by UFRMP.
Excavation shall be carried out as specified in the specification. Filling and compaction
shall be carried out as specified under (6) of this Clause unless otherwise indicated
below.

The approved material shall be placed in layers not exceeding 150 mm in depth before
compaction and shall be compacted to 90% of Proctor Density with water contain at
OMC. The Firm shall protect the earth fill from being washed away by rain or damaged
in any other way. Should any slip occur, the Firm shall remove the affected materials and
make good the slip without any extra cost.

The fill shall be carried out to such dimensions and levels as directed by UFRMP, after
the compaction.

3.2.3 Sand filling

Back filling shall be carried out with sand at places as directed by UFRMP. The sand
used shall be clean, medium grained and free from impurities. The filled-in-sand shall be
kept Nooded with water for 24 hours to ensure maximum consolidation.
- )
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work required to contain sand under flooded conditions shall be to the Firm's account.
The surface of the Consolidated sand shall be dressed to the required level or slope.
Construction of structures on sand fill (if so done) shall not be started until UFRMP has
inspected and approved the fill.

Where specified in the schedule of works, compaction of the plinth fill shall be carried
out by means of 12 tonnes rollers smooth wheeled, sheep foot or wobbly-wheeled rollers.
A smaller weight roller may be used only if permitted by UFRMP. As rolling proceeds
water sprinkling shall be done to assist consolidation. Water shall not be sprinkled in case
of sandy fill.

The thickness of each unconsolidated fill layer can in this case up to 300 mm. UFEMP
will determine the thickness of layers in which fill has to be consolidated depending on
the fill material and equipment used.

Rolling shall commence from outer edge and progress towards the centre and continue
until compaction is to the satisfaction of UFRMP, but in no case less than 10 passes of the
roller will be accepted for each layer.

The compacted surface shall be properly shaped, trimmed and consolidated to an even
and uniform gradient. All soft spots shall be excavated and filled and consolidated.

At some locations/ areas it may not be possible to use rollers because of space restrictions
etc. Firm shall then be permitted to use pneumatic tampers, rammers ¢tc. and he shall
ensure proper compaction.

3.2.4 Fill Density

The compaction, only where so called for, in the schedule of gquantities/items shall
comply with the specified (proctor'modified proctor) density at moisture content differing
not more than 4 percent from optimum moisture content. Firm shall demonstrate
adequately at his cost, by field and laboratory tests that the specified density had been
obtained.

3.2.5 Local Rules And Regulations

The Firm shall familiarize himself with the local rules and regulations governing the
excavation, quarrying operations, etc. and the work shall be camied 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 Firm shall
investigate that it shall yield stones and other materials such as sand, murum, soil ete. of
approved quality and shall satisfy himself as to the availability in desired quantity. He
shall supply necessary quantity of sand, stone, metal aggregate etc. to UFRMP for
carrying out tests as desired by UFRMP and well in advance of its use so as to carry out
tests and to get approval. The cost of opening and operating the quarry & royalties and
ant other charges shall be bome entirely by the Firm.

The Firm shall obtain necessary permission from the concemed authorities before
opening the guarry. In case of quarries in private land on payment of whatever charges as
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33 DEWATERING
All excavations shall be chl free of water. Grading in the wclmt'_lr of excavations shall be

conirolied io preveni surface waier running into excavaied areas. The Firm shall remove
by pumping or other means approved by UFRMP any water inclusive of rainwater and
sub-soil water accumulated in excavation and keep all excavations de- watered until the
foundation work is completed and back filled. Sumps made for dewatering must be kept
clear of the excavations/trenches required for further work. Method of pumping shall be
approved by UFRMP; but in any case, the pmnping arrangement shall be such that there
shall be no movement of sub-s0il or blowing in due to differential head of water during
pumping. Pumping arrangements shall be adequate to ensure no delays in construction.

3.4 RAIN WATER DISCHARGE
The scope covers the drainage of the rainwater in excavated areas.

Grading in the vicinity of excavation shall be such as to exclude rain/surface water draining
into excavated areas. Excavation shall be kept clean of rain and such water as the Firm may be
using for his work by suitably pumping out the same at no exira cost to the Owner. The scheme
for pumping and discharge of such water shall be approved by UFRMP.,

3.5 TIMBER SHORING

The Timber Shoring shall be as per 3764-1966 safety code for excavation work. 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 m
spacing and suitably strutted, If the soil is very soft and loose, 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 taken
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 sizes
less than those specified below unless steel sheet piling is used or unless otherwise
approved by UFRMP in writing:

Planks _ - 5emx 25 cm
Waling picces - 10¢cm x 20 cm
Struts - 15 ecm x 20cm

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 approved by UFRMP. It shall be
the responsibility of the Firm to take all necessary steps to prevent the sides of
excavations, trenches, pits, etc., from collapsing.

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

The withdrawal of the I.Embm!ﬁl be done very carefully to prevent théygHng
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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 25 cm X 5 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 spacing shall be subject to the approval
of UFRMP, In all other respects, the 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 or for any other reasons and where the planking
across sides of excavations/pits cannot be strutted against, suitable inclined struts

on the excavated bed shall be provided. Load from such struts shall be suitably
distributed on the bed to ensure no yielding of the strut.

4. CONCRETE AND ALLIED WORKS (FOR CHANNEL WORKS AND
CATCHPITS)

4.1 General

The guality 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.

UFRMP shall have the right to inspect the source/s of material/s, the layout and operation
of procurement and storage of materials, the concrete batching and mixing equipment,
and the guality control system. Such an inspection shall be arranged and UFRMP’s
approval obtained, prior to starting of concrete work, However, this shall not relieve the
Firm with any of his responsibilities and all the materials, which do not conform to the
specifications, will be rejected. The minimum wall thickness for all RCC wall shall be
225 mm thick. The liquid retaining structures will be in M30 grade.

4.2 Applicable Codes

The following specifications, standards and codes, including all official
amendments/revisions and other specifications & codes referred to therein to therein,
should be considered a part of this specification. In all cases the latest
issue/edition/revision shall apply. In case of discrepancy between this specification and
those referred to herein this bid document, this specification shall govem.

Materials Storage

15:4082 - Recommendations on stacking and storing of construction materials
at site.
Concrete Mix Design

18:10262 - Recommended guidelines for concrete mix design. SP:23 -
Handbook on Concrete Mixes. (8 &T)
Concrete Testing

1S:1199 - Method of sampling and analysis of concrete.
18:516 - Method of test for strength of concrete
A
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18:9013 - Method of making. curing and determining compressive strength of
accelerated cured concrete test specimens.
15:8142 - Method of test for determining setting time of concrete by
penetration resistance.
1S:9284 - Method of test for abrasion resistance of concrete. 15:2770 -

Methods of testing bond in reinforced concrete.

Codes of Practice

1S:456 - Code of practice for plain and reinforced concrete.

15:457 - Code of practice for general construction of plain and reinforced
concrete for dams and other massive structures.

15:3370 - Code of practice for concrete structures for storage of liquids
(parts-] o [V)

15:3935 - Code of practice for composite construction.

15:2502 - Code of practice for bending and fixing of bars for concrete reinforcement.

I5:5525 -  Recommendation for detailing of reinforcement in reinforced
concrete works

18:2751 - Code of practice for welding of mild steel plain and deformed bars
used for reinforced concrete construction

15:9417 = Specification for welding cold worked bars for reinforced concrete
construction

[8:13920 - Duectile Detailing of Reinforced Concrete Structure subjected to
1993 seismic forces

SP-16 - Design Aids for Reinforcement Concrete to [S:456-1978 (S&T)- 1980

SP-24 - Explanatory Handbook on [5:456-1978

SP-34 - Handbook on Concrete Reinforcement and Detailing (S&T)- 1987

Construction Safety

15:3696 - Safety code for scaffolds and ladders (Parts-1 & II)

15:7969 - Safety code for handling and storage of building materials 15:8989
Safety code for erection of concrete framed structures

Measurement

18:3385- Code of practice for measurement of civil UFRMPing works

4.3 Materials for Standard Concrete

The ingredients to be used in the manufacture of concrete shall consist solely of Ordinary
Portland Cement or Sulphate Resistant Cement clean sand, natural course aggregate,
clean water, and admixtures.

The Firm will have to make own arrangements for procuring cement and steel. Cement
remaining in bulk storage at the mill, prior to shipment for more than 6 months or cement
in bags in local storage in the hands of vendor for more than 3 months after completion of
tests may be retested before use and may be rejected if it fails to conform to any of the
requirement of [S 269-1976.

The Firm will have to make his own arrangements for transport from supplier godown
and storage of adequate quantity of cement. Firm will construct cement gnduwn in
batches of 10x10, which will provide complete protection from dampness, eoRfapiination

3 r-‘:lﬂ‘.-ﬁ'-l.f"'r 1
e e o Teo e’ L g st Project
ToCia df....cr l.l.._-.. I-I:-'i":'\:l'l '
Uttarakfiznd £ ceca! Hesouce Sanagemont Projact
AL, sfcRe ma A2 Tk
- gaeen e T



a7

Technical Specificalions

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 the outer walls and
insulated from the floor to avoid contact with moisture from the ground and so arranged
as to provide ready access. Damaged or reclaimed or parily set cement will not be
permitted to be used and shall be removed from the site. The storage bins and storage
arrangement shall be approved by UFRMP. Consignments of cement shall be stored as
received and shall be consumed in the order of their delivery. Stacking of cement shall be
done as per 1S and in such a way that first come cement shall be used first.

Cement held in storage for a period of ninety (90) days or longer shall be tested. Should
at any time UFRMP has 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 the Firm's cost at an approved laboratory and until
the results of such tests are found satisfactory, it shall not be used in any work. Testing
certificates for each batch of cement should be submitted by the Firm to UFRMP, before
starting the work. The Firm shall not be entitled to any claim of any nature on this
account.

4.3.1 Aggregates
i) General

“Aggregate” in general designates both fine and coarse inert materials used in the
manufacture of concrete (Vide BIS 456 & BIS 383) and confirming to tests as per BIS
2386 (Part [ o VI).“Coarse Aggregate” is aggregate most of which is retained when
passed through on 4.75 mm BIS sieve.

Aggregates shall consist of natural sands, stone (crushed or uncrushed) and gravel from a
source known to produce satisfactory aggregate for concrete and shall be chemically
inert, non-flaky, strong, hard, durable against weathering, of limited porosity and free
from deleterious materials that may cause corrosion of the reinforcement or may impair
the strength and or durability of concrete. The grading of aggregates shall be such as 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)  Storage of aggregates

All coarse and fine aggregates shall be stacked separately in stock piles in the material
vard 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 aggregates must be of specified quality not
only at the time of receiving at site but more so0 at the time of loading into mixer. Rakers
shall be piled in layers not exceeding 1.20 m in height to prevent coning or segregation,
Each layer shall cover the entire area of stockpile before succeeding lavers are started.
Aggregates that have become segregated shall be rejected.

iif)  Specific Gravity

Aggregates having a specific gravity I:rr,lnw 2.4 (saturated surface dry basis) shall not be
used.
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4.3.2 Fine Aggregate
Fine aggregate shall consist of natural or crushed sand mnﬂ::rming to BIS 383 confi ru:u‘ng
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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.

Screening and Washing: 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 fraction.

Foreign Material limitations: The percentage deleterious substances in sand delivered to
the mixer shall not exceed the following:

Foreign Material Limitations in Fine Aggregate

Sr. No. |Foreign material | Percentage by weight
Unerushed | Crushed
1 Material finer than 75 micron BIS sieve 3.0 15.0
2 Shale 1.0 .
3 Coal & Lignite 1.0 1.0.
4  |Clay Lumps - 1.0
Total 5.0 17.0

d)  Gradation: Unless otherwise directed or approved by UFRMP, the grading of sand
shall be within the limits indicated hereunder:

Grading of Sand for Fine Aggregate
BIS :Sieve Grading Grading Cirading Zone Grading Zone
Designation Fone 1 Zone 11 111 v
10 mm 100 1010 100 100
4.75 mm 09-100 90-100 O0-100 95-100
2.36 mm 60-95 75-100 85-100 95-100
1.18 mm 30-70 55-90 75-100 80-100
600 microns 15-34 15-59 60-79 80-100
300 microns 5-20 8-30 12-40 15-50
150 microns 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 microns IS sieve, by total amount not exceeding 5%, 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 on the coarser limit of
grading zone | or the finer limit of grading zone IV. Fine aggregates conforming to
grading zone [V shall be used. Mix designs and preliminary tests shall show its suitability
hﬁu«-‘s—" 5 W i
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for producing concrete of specified strength and workability.
& Fineness Modulus

The sand shall have a fineness modulus of not less than 2.0 or more than 3.5. 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 microns and 150 microns) and
dividing the sum by100.

4.3.3 Coarse Aggregate

Coarse aggregate for concrete, except as noted above, shall conform to IS 383 & IS 2386
This shall consist of crushed stone 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.

Screening and Washing: Crushed rock shall be screened and/ or washed for the removal
of dirt or dust coating, if so requested by UFRMP.

Grading

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

BIS Sieve Percemtage passing for single sized Percentage Passing For
Size(mm) aggregate of normal size GradedAggregate Of Normal Size
40mm |20mm |16 mm | 12.5mm | 10mm |40 mm |20 mm | 16 mm | 12.5mm
63 100 - - - - 100 - - %
40 B3-100 | 100 - = - 95-100 - - -
20 0-20 | B5-100 | 100 - - 30-70 | 95-100 [ 100 -
{3 - - B3<100 | 0 - = - 90-100 -
125 - - - §5-100 | 100 - - - S0-100.
10 (-5 0-20 | 0=30 0-45 |85-100| 10-35 | 25-35 | 30-70 | 40-B5.
4.75 = -5 D=3 010 0-20 0-5 0-10 0-10 0=110
2.36 0-5

The pieces shall be angular in shape and shall have granular or crystalline surfaces.
Friable, laky and laminated pieces, mica and shale, if present, shall be only within
tolerance limits which will not affect adversely the strength and or durability of concrete.
The maximum size of coarse aggregate shall be 40 mm for M-7.5 and M-10 and 20mm
for M-15 to M-30 concrete, or as directed by UFRMP or specified. The maximum size of
coarse aggregate shall be the maximum size specified above but in no case greater than
1/4™ 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 comers of
the form. For plain concrete the maximum size of aggregate shall be of 40 mm. For
heavily reinforced concrete members, the nominal maximum size of the aggregate shall
be 5 mm less than the minimum clear distance between the reinforcing peegy ters or 5 mm
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less than the minimum cover (o reinforcement whichever is smaller.
Foreign material limitations

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

Foreign Material Limitations in Coarse Aggregate

.Er.]-";I.;_ Foreign Material Percentage b}' Weight
Uncrushed Crushed
1 Material finer than 75 micron BIS Sieve 3.0 3.0
2 Coal and lignite 1.0 1.0
3 Clay Lumps 1.0 1.0
4 Soft Fragments 30 -
Total 8.0 5.0
4.3.4 Water

Water used for washing, mixing and curing shall be free from injurious amounts of
deleterious materials. Potable water is generally satisfactory for mixing and curing
concrete. Physical and chemical analysis of the water should be submitted to UFRMP,
before starting the work.

In case of doubt, the suitability of water for making concrete shall be ascertained by the
compressive strength and initial setting time test specified in BIS 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 days compressive strength of at least 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 BIS 516.

The initial setting time of test block must be made with the appropriate test cement and
the water proposed to be used. It shall not be less than 30 minutes and shall not differ by
more than +/-30 minutes from the initial setting time of control test block prepared with
the appropriate test cement and distilled water. The test block shall be prepared and tested
in accordance with the requirements of BIS 4031,

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

To neutralize 200 ml sample of water, using phenolphthalein as indicator, it should not
require more than 2 ml of 0.1 normal NaOH. The details of test shall be as given in BIS 3025.
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To neutralize 200 ml sample of water, using methyl orange as an indicator, it should not
require more than 10 ml of 0.1 Normal HCL. The details of test shall be as given in BIS 3023,
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not exceed the following:

Solids Percent Method of test
Ref. to col. no in 18:3025) Organic
{organic solid = total solids minus ignited residue) 0.02 10 and11
Inorganic 0.03 11{ignited residue)
Sulphates (as 504) 0.05 20
Alkali Chlorides (as C1) 0.20 24
Suspended matter 0.20 12

4.3.5 Anchor Bolts, Anchors, Sleeves, Inserts, Hangers/Conduits/Pipe and Other Misc.
Embedded Fixtures

The Firm shall build into concrete work all the items mentioned in Drawings and shall
embed them partly or fully as directed and secure the same as may be required. The
materials if required to be supplied by the Firm, shall be as specified and be of best
guality available according to relevant Indian standards of approved manufacture and to
the satisfaction of UFRMP. Exposed surface of embedded materials is to be painted with
one coat of approved anti-corrosive paint and/ or bituminous paint without any extra cost
to the owner. If welding is to be done subsequently on the exposed surface of embedded
material the paint shall be cleaned off the member to & minimum length of 50 mm beyond
each side of the weld line.

Necessary templates, jigs, fixtures, suppons etc. shall be used as may be required or
directed by UFRMP.

4. 3.6 Controlled Concrete

All concrete in the works shall be “Controlled Concrete™ as defined in IS: 456 except for
M-7.5 and M-10 for which normal mix concrete shall be used. Whether reinforced or
otherwise, all conerete works to be carried out under this specification shall be divided
into the following classifications:

Minimum Compressive Strength of 15 cm cubes at 7 days and 28 days afler mixing,
conducted in accordance with IS: 516,

Any operation of concrete done at atmospheric temperature above 40°C or where the
temperature of concrete at the time of placement is expected to be beyond 40" C may be
categorize as hot weather concreting and should be confined to the requirement of IS
7861 (Part-I) 1975 and SP-23 (S&T)-1982.

Preliminary Test Works Test Max. Size
Class N/mm’ . N/mm? = o
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AtTDays | At28days | At7days | At28 days AggregateMm
M25 220 32.0 17.0 25.0 40 or 20
M20 17.5 26.0 13.5 20.0 40 or 20

Note: It shall be very clearly understood that whenever the grade of concrete such as M-
20, etec, is specified it shall be Firm's responsibility to ensure the minimum crushing
strength stipulated for the respective grade of concrete is obtained at works,

4.4 Mix Design
4.4.1 General

This is essential for investigating the grading of aggregates, water-cement ratio,
workability and the quality of cement required to give preliminary and works cubes of
the minimum strength specified. The proportions of the mix shall be determined by
weight. Adjustment of aggregate proportions due to moisture present in the aggregate
shall be made. Determination of mix proportions shall be carried out according to
“Recommended guidelines for Concrete Mix Design” conforming to [5:10262.

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

While fixing the value for water/cement ratio for preliminary mixes, assistance may be
derived from the graph (Appendix A, BIS 456 showing the relationship between the 28
day compressive strengths of concrete mixes with different water/cement ratios and the 7-
day compressive strength of cement tested in accordance with [S: 269,

4.4.2 Preliminary Tests

Test specimens shall be prepared with at-least two different water/cement ratios for each
class of concrete, consistent with work ability 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 emploved in the works as the object of these tests is to determine
the properties of cement, aggregates and water necessary to produce concrete of required
consistency and to give the specified strength, it will be Firm's sole responsibility to
carry out these tests and he shall therefore furnish to UFRMP 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 by weight to an accuracy of 1 part in 100parts.

Mixing concrete shall be done by hand (for small quantities, as directed by UFRMP) 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 then be added, mixed and water added and the whole batch mixed
’ !

r" l"..'.m tien Frogect A

= e

i
l.rt'wﬂ.-wu. 1r ot I R '-ﬁ.-__ :rl imeent Project

L T £ 1 Pxk
h-,h  3aiot; Dukraduy 203031

ai:hfl"rs.u'l "'"-:-"T'

e -



Technical<Specificationst) 3

thoroughly for a period of not less than two minutes until the resulting concrete is
uniform in appearance. Each batch of concrete shall be such a size as to leave about 10%
excess concrete, after moulding the desired number of test specimens.

The consistency of each batch of concrete shall be measured immediately after mixing,
by the slump test in accordance with IS: 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 re-
mixed with the remainder of the concrete for making the specimen test cubes. The period
of re-mixing shall be as short as possible vet sufficient to produce a homogeneous mass.

The samples for compression tests of concrete shall be made as per IS: 516 on 15 cm
cubes, Each mould shall be provided with a metal base plate having a plate surface so as
to support the mould during filling without leakage. The base plate shall be preferably
attached to the mould by springs or screws. The parts of the mould when assembled shall
be positively and rigidly held together. Before placing concrete, the mould and base plate
shall be cleaned and ociled. The dimensions and intemal 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 faces of mould shall be 90-degree
+0.5 degree. The interior faces of the mould shall be plane surfaces with a permissible
variation of 0.03mm.

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

Curing shall be as specified in IS 516. The cubes shall be kept in moist air of at least 90%
relative humidity at a temperature of 27 degree C + 2 degree C for 24 hours +2 hours
from the 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 degree C +2
degree 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.

The strength shall be determined based on not less than five cube test specimens for each
age and each water cement ratio. All these laboratory test results shall be tabulated and
furnished to UFRMP. The test results shall be accepted by UFRMP if the average
compressive strengths of the specimens tested is not less than the compressive strength
specified for the age at which specimens are tested subject to the condition that only one
out of the five consecutive tests may give a value less than the specified strength for that
age. UFRMP may direct the Firm to repeat the tests if the results are not satisfactory and
also make such changes as he considers necessary to meet the requirements specified
Proportioning, Consistency, Batching and Mixing of Concrete.

The determination of the water cement ratio and proportion of aggregates to obtain the
required strength shall be made from preliminary tests by designing the concrete mix.
Controlled concrete shall be used on all concrete work complying with all the
requirements of IS: 456. Cube tests shall be carried out by the Firm on the trial mixes
before the actual concreting operation starts. Based on the strength of the concrete mix
sanction for the use has to be obtained from UFRMP.

If during the execution of the works it is found necessary to revise the mix because of the
cube tests showing lower strengths than the required one due to inconsistency of quality
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of material or otherwise, UFRMP shall ask for fresh trial mixes to be made by the Firm.
Mo claim to alter the rates of concrete work shall be entertained due to such change in
mix variations, as it is the Firm’s responsibility to produce the concrete of the required
grade.

Great care shall be exercised when mixing the actual works concrete using the
proportions of the selected trial mix. The final concrete mix shall have the same
proportions and same source of cement, fine and coarse aggregates and water as that of
the approved selected mix.

A reasonable number of bags should be weighed separately to check the Net weight,
where the weight of cement is determined by accepting the manufacturer's weight per bag
at the site. Proper control of mixing water is deemed to be of paramount importance. If
mixers with automatic addition of water are used, water should be either measured by
volume in calibrated buckets, tins or weighed. All measuring equipment shall be
maintained in a clean serviceable condition and their accuracy periodically checked and
certified and UFRMP’s approval obtained.

UFRMP may require the Firm to carry out moisture content tests in both fine and coarse
aggregates, The amount of the added water shall then be adjusted to compensate for any
observed variations in the moisture contents. BIS: 2386 shall be referred to for
determination of moisture content.

No substitution in material, used on the work or alteration in the established proportions
shall be made without additional tests to show that the quality and strength of concrete
are satisfactory. No alterations shall be permitted without the prior sanction of UFRMP.

4.4.3 Mixing of Concrete

The mixing of concrete shall be strictly carried out in an approved type of mechanical
Concrete mixer. The mixing equipment shall be capable of combining the aggregates.
Cement and water within the specified time into a thoroughly mixed and uniform mass,
and of discharging the mixture without segregation. The entire batch shall be discharged
before recharging. Mixing periods shall be measured from the time when all of the solid
materials are in the mixing drum, provided that all of the mixing water shall be
introduced before one fourth of the mixing time has elapsed. The mixing time in no case
shall be less than two minutes. The mixer speed shall not be less than 14 or more than 20
revolutions per minute.

Mixing shall be continued until there is a uniform distribution of the matenals and the
mass is uniform in color and consistency. Hand mixing of concrete shall not be permitted
at all.

For quantities less than 1 cum of concrete, hand mixing may be permitted at the discretion
of UFRMP with 10% excess cement quantity.

4.4.4 Grade of Concrete

The different grades of concrete specified shall conform to the strengths as required by
15: 456-1987 .Standard deviation shall be calculated as stated in 14.5 of 15: 456-1978. The
acceptable criteria for concrete shall be as stated in clause 15 of IS: 456 -1978.The
assumed standard deviations as given in table 6 of 15: 456-1978 has to be followed and
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are given here under. However, the minimum cement content shall be as per Table no. 7.
Mininum Cement Content in Concrete in this bid document.

o [ ] & &
LrFdde oy LOMCrere

Grade of Concrete Assumed Standard Deviation N/sq.mm
M 20 4.6
M 25 5.3

In order to get a quick idea of quality of concrete the optional tests are conducted as
stipulated in 14.1.1 of IS: 456-1978 and the results are analyzed according to table 5 on
page 41 of 15:456-1978.

4.4.5 Controlled Concrete

Controlled concrete shall be used on all concreting works except where specified
otherwise the mix proportions for all grades of concrete shall be designed to obtain
strengths corresponding to the values specified in table below for respective grades of
Concrete.

Compressive Strengths at 28 days
Grade Specified Characteristic Compressive
Strength at 28 days (N/sq.mm )
M20 20
M25 25 B

The maximum Water: Cement ratio for all controlled concrete works shall be as specified
in IS: 456-1978 as Preliminary tests as specified in the BIS code and required by
UFRMPshallbe carried out sufficiently ahead of the actual commencement of the work
with different grades of concrete made from representative samples of aggregates and
cement expected 1o be used on the job to ascertain the ratios by weight of cement of total
quantity of fine and coarse aggregates and the water cement ratio required to produce a
concrete of specified strength and desired workability.

The minimum cement content for each grade of concrete shall be as per table below.
Minimum Cemeni Content in Concrete

Grade of Concrete Minimum Cement Content in Concrete
{(kg/eum of finished Concrete)
M 20 330
M 25 360

At least 4 (four) trial batches are to be made and 7 test cubes should be taken for each
batch noting the slump on each mix. These cubes shall then be properly cured and two
cubes from each mix shall be tested in a testing laboratory approved by UFRMP at 7 days
and others at 28 days for obtaining the ultimate compressive strength. The test reports
shall be submitted to UFRMP. The cost of mix design and testing shall be borne by the
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Firm. On the basis of the preliminary test reports for trial mix, a proportion of mix by
weight and water cement ratio will be approved by UFRMP, which will be expected to
give the required strength. Consistency and workability and the proportions so decided
for different grades of concrete shall be adhered to during all concreting operations. If
however at any time UFRMP feels that the quality of material, being used has been
changed from those used for preliminary mix design, the Firm shall have to run similar
trial mixes to asceriain the mix proportions and consistency. The mix once approved
musi not be varied without prior approval of UFRMP. However should the Firm
anticipate any change in the quality of future supply of materials than that used for
preliminary mix design, he shall inform the same to UFRMP and bring fresh samples
sufficiently ahead to carry out fresh trial mixes. UFRMP shall have access to all places
and laboratory where design mix is prepared. Design mix will indicate by means of
graphs and curves etc. the extent of variation in the grading of aggregates which can be
allowed.

In designing the mix proportions of concrete, the quantity of both cement and aggregate
shall be determined by weight. All measuring equipment shall be maintained in clean and
serviceable condition and their accuracy periodically checked.

To keep the water cement ratio to the designed value, allowance shall be made for the
moisture contents in both fine and course aggregates and determination of the same shall
be made as frequently as directed by UFRMP. The determination of moisture contents
shall be according to 18: 2386 (Part I1I). Absorption of water by dry aggregates shall not
be more than 5%.

4.4.6 Strength Requiremenis

Where ordinary Portland cement conforming to IS: 269 or Portland blast fumace slag
cement conforming to 15: 455 is used the compressive strength requirements for various
grades of concrete shall be as shown in table below. Where rapid hardening Portland
cement is used the 28 days compressive strength requirements specified in Table-
hereunder shall be met in 7 days. The strength requirements specified in table shall apply
to both controlled concrete and ordinary concrete.

4.4.7 Strength Reguirements of Concrefe

Grade of Concrete -Minimum Compressive Strength Concrete in accordance with IS: 516
(In kg/em)

As per 15: 456-1978 - For 15 cm cube specimens

at 7 days at 28 days
Work Test Preliminary Wark Test
M 20 135 Zal 200
M25 170 320 250

Other requirements of concrete strength as may be desired by UFRMP shall be in
accordance with Indian Standard [S: 456 (latest revision). The acceptance of strength of
concrete shall be as per clause 5.4 “Sample size and Acceptance Criteria™ of IS: 436
(latest revision) subject to stipulation and’or modifications stated elsewhere in this
specification if any.

Concrete work found unacceptable shall have to be dismantled and replaced to the
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satisfaction of UFRMP by the Firm free of cost to UFRMP. No payment will be made for
the dismantled concrete, the relevant formwork and reinforcement, embedded mixtures
etc. wasted in the dismantled portion shall be made. In the course of dismantling if any
damage is done to the embedded items or adjacent structures, the same shall also be made
good free of charge by the Firm to the satisfaction of UFRMP. If the water quantity has to
be increased in special cases, cement also has to be increased proportionately to keep the
ratio of water to cement same as adopted in trial mix design for each grade of concrete.

4.4.8 Workability

The workability of concrete shall be checked at frequent intervals by slump test. Where
facilities exist and if required by UFRMP, alternatively the compacting factor test in
accordance with 1S: 1199 shall be carmied out. The degree of workability necessary to
allow the concrete to be well consolidated and to be worked into the corners of form work
and round the reinforcement to give the required surface finish shall depend on the type
and nature of the structure and shall be based on experience and tests. The limits of
consistency for structures are as specified in the table below:

Lirmits of Consistency

Placing Conditions Degree of | Values of Workability
Workability

Concreting of shallow Sections with Very low 20-10 seconds Veebee time

vibration Or 0.75-0.80 Compacting factor

Concreting of lightly reinforced Low 10-5 seconds or 0.80-0.85

sections with vibration compacting factor

Concreting of lightly reinforced Medium 5-2 seconds Veebee time or

sections without vibration or heavily 0.85-0.92 compacting factor or

reinforced section with vibration 25-75mmslumpfor 20 mm

Aggregate

Concreting of heavily reinforced High Above 0.92 compacting factor

sections compacting without : or 75-125 mm slumps for 20

vibration factor mm aggregate

4.4.9 Workmanship

All workmanship shall be according to the latest relevant standards. Before starting a
pour the Firm shall obtain the approval of UFRMP and all other concerned department
including safety department, in a “Pour Card” maintained for this purpose. He shall
obtain complete instructions about the material and proportion to be used, slump,
workability of water per unit of cement, number of test cubes to be taken, finishing to be
done and any admixture to be added etc.

4.4.10 Sampling and Testing Concrete in the field
Sampling and Testing of Concrete shall conform to 1S: 456 2000.

a)
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buildings to house the facilities in the field, shall be provided by the Firm at no
extra cost. The following equipment with operator shall be made available in
serviceable conditions.

i.  Concrete cube-testing machine suitable for 15 cm cubes of

100 tonnes capacity with proving calibrationing 1 No.
ii.  Cast iron cube moulds 15cmsize 12 Nos.
iii. Slump cone complete with tamping rod Iset
iv. Laboratory balance to weighupto3 kg with sensitivity of10gm 1 No.
v.  BIS sieves for coarse and fine aggregates 1set
vi. Set of measures from 5 litresto0. 1litre Iset
vii. Electric oven with thermostat upto] 20 Degree C 1 No.
viii. Flakiness gauge 1 No.
ix. Elongation index gauge 1 No.
x.  Sedimentation pipette 1 No.
xi. Calibrated glass jar 1.0litrecapacity 2 Nos.
xii. (lass flasks and metal containers As required
xiii. Chemical reagents like sodium hydroxide,tannic acid, litmus paper etc.-As required
xiv. Laboratory balance of 2 kg capacity and sensitivity of 1gm- 1 No.
xv. Weighing Machine for cement bags of 6 Nos.: 2 Nos.
xvi. Vemnier Calipers As required
xvii. Thermometer for concrete 1 No.

No concrete of any kind may be placed until the field concrete testing laboratory as
specified is provided to the satisfaction of UFRMP. The Firm shall notify UFRMP in
advance of all concrete and concrete material testing as provided in the clause to provide
UFRMP/his representative with an opportunity to witness all prescribed tests.

At least 6 test cubes of each class of concrete shall be made of every 50cum concrete or
part thereof or from different batches as directed by UFRMP. Such samples shall be
drawn on each day for each type of concrete. Of each set of 6 cubes, three shall be tested
at 7 days age and three at 28 days age. The cubes must be casted from various batches to
arrive at an average strength, The laboratory test results shall be tabulated and fumished
to UFRMP. UFRMP will pass the concrete if average strength of the specimens tested is
not less than the strength specified, subject to the condition that only one out of three
consecutive tests may give a value less than the specified strength but this shall not be
less than 90%: of the specified strength.

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

d.4.11 Concrete Tests

accordance with the relevant Indian standards.
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Tests on Cement shall include:
a) Fineness test
b) Test for normal consistency
¢) Test for setting time
d) Test for soundness
e) Test for tensile strength
f) Test for compressive strength
g) Test for heat of hydration (by experiment and by calculations) in accordance with BIS 269

Tests on Sand shall include:

a) Sieve test

b} Test for organic impurities

¢) Decantation test for determining clay and silt content
d) Specific gravity test

e) Test for unit weight and bulk age factor

f) Test for sieve analysis and fineness modulus

Tests on Coarse Aggregate shall include:

a) Sieve analysis

b) Specific gravity and unit weight of dry, loose and rodded aggregate
¢) Soundness and alkali aggregate reactivity

d) Petrography examination

e¢) Deleterious matenals and organic impurnities

f) Test for aggregate crushing value

Any or all these tests would normally be ordered to be carried out only if UFRMP fecls
the materials are not obtained and shall be performed by the Firm at a test laboratory
approved by UFRMP, The Firm shall bear the charges of these optional tests. Concrete
not made to the requirements of specification in all respects may be rejected by UFRMP
in which case it shall be removed and reconstructed entirely at the expense of the Firm.

4.4.12 Load Test or Any Other Tests

In the event of any work being suspected of material or workmanship or both, UFRMP
requiring its removal and reconstruction may order, or the Firm may request that it should
be load tested in accordance with the following provisions.

The test load shall be 125% 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% 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 to pass the test if the recovery after the second test is not at least
75% of the maximum deflection shown during the second test. If the structure is certified
as failed by UFRMP, the cost of all the new construction and the load tests shall be borne
by the Firm.

Any other tests, e.g. taking

.#)Bd manner concrete cores, examination and
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tests on such cores removed from such parts of the structure as directed by UFRMP,
sonic testing etc. shall be carried out by the Firm, if so directed, at no extra cost,

4.4.13 Unsatisfactory tests

Should the resulis of any test prove unsatisfactory, or the structure shows signs of
weakness, undue deflection or faulty construction, the Firm shall remove and rebuild the
member or members involved or carry out such other remedial measures as may be
required by UFRMP.

4.4.14. Admixtures

General

Admixtures may be used in concrete where required, only with the approval of UFRMP.
However, it should be seen that, with the passage of time, neither the compressive
strength nor its durability is reduced. Calcium chloride shall not be used for accelerating
set of the cememt 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% of the
weight of the cement in each batch of concrete. When admixtures are used, the designed
concrete mix shall be corrected accordingly. Admixtures shall be used as per
manufacturer”s instruction and in the manner and with the control specified by UFRMP.

Air Entraining Agents

Neutralized Vinson resin or other approved air in the concrete mix agents shall conform
to the requirements of ASTM standard 6.260; 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 IS: 1199,

Water Reducing Admixiures

Water reducing lingo sulfonate admixture may be added in guantities approved by
UFEMP. The admixtures shall be added in the form of a solution.

Retarding Admixtures

Retarding agents may be added to the concrete mix in quantities approved by UFRMP.
Water Proafing Agent

Water proofing agents shall conform to IS: 2645.

Other Admixtures

UFRMP may at his discretion allow the Firm to use any other admixture in the concrete,

4.5 Preparation Prior to Concrete Placement, Final Inspection and Approval
4.5.1 General

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

The various agencies shall be permitted ample time to install drainage and plumbing
lines, floor and trench drains, conduits, hangers, anchors, inserts, sleeves, bolis, frames
and other miscellaneous embedment to be cast in the concrete as specified or required or
as is necessary for the proper execution of the work as specified in the drawings.

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

All anchor bolts shall be positioned and kept in place with the help of properly
manufactured templates unless specifically waived in writing by UFRMP.

Slots, openings, holes, pockets etc. shall be provided in the concrete work in the position
specified in drawing or required or as directed by UFRMP.

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

Prior to concrete placement, all work shall be inspected and approved by UFRMP and if
found unsatisfactory, concrete shall not be poured until after all defects have been
cormected.

Approval by UFRMP of any and all materials and work as required herein shall not
relieve the Firm from his obligation to produce finished concrete in accordance with the
requirements of the specifications,

4.5.2Rain 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 overfaround freshly placed concrete, suitable
drains and sumps shall be provided. During summer season, temperature of water should be
maintained, as per the criteria and for the same, icing should be done for concreting work.

4.5.3 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 mortar as miﬁadw ‘- Wl =
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The comrosive matters on the reinforcement should be removed by means of wire brush.
Laitance should be removed by means of chiseling from top concrete layer which was
earlier concreted

4.6 Transportation
4.6.1 General

All buckets, containers or conveyors used for transporting concrete shall be mortar-tight,
leak proof 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 UFRMP and concrete shall not be re-handled before placing.

4.6.2. Retempered or Contaminated Concrete

Conerete must be placed in its final position before it becomes too stiff to work. On no
account, water shall be added 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 UFRMP.

4.6.3 Avoiding Segregation

Concrete shall, in all cases, be deposited as nearly as practicable directly, in its final
position and shall not be re-handled to flow in a manner which will cause segregation,
loss of materials, displacement of reinforcement, shuttering or embedded insets, or impair
its strength. For locations where direct placement is not possible, and in narrow forms, the
Firm shall provide suitable drop and “Elephant 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 column and the walls.

4.6.4 Placing by Manual Labour

Except when otherwise approved by UFRMP, 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.

4.6.5.Placing by Mechanical Equipment

The following specification shall apply when placing concrete by use of mechanical
equipment 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 of delivery until the concrete comes to rest in its
final position.

Types of Buckets
Central-bottom-dump buckets of a type that provides for positive regulation of the

amount and rate of deposition of concrete T,s.u dumping positions, shall be employed.
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Technical Specifications
Operation of Bucker
In placing concrete in large open areas, the bucket shall be sponted 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 1.0 m. The bucket shall
be opened slowly to avoid high vertical bounce. Dumping of buckets on the swing or in
any manner, which resulis in separation of ingredients or disturbance of previously
placed concrete, will not be permitted.

4.6.6. Placement of Restricied Forms

Concrete placed in restricted forms by barrows, buggles, cars, short chutes or hand
shoveling 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.

4.6.7.Chuting

Where it is necessary to use transfer chutes, specific approval of UFRMP must be
obtained to type, length slopes, baffles, vertical terminals and timing of operations.
These shall be 50 arranged that an almost continuous flow of concrete is obtained at the
discharge and without segregation. Concrete should flow smoothly in the chute and there
should not be any obstruction to the flow. To allow for the loss of mortar against 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
slopes not flatter than 1 vertical, 3 horizontal and not steeper than 1 vertical, 2 horizontal.
Chutes shall be of metal or metal lines end of rounded eross section. The slopes of all
chute sections shall be approximately the same. The slopes of all chute sections shall be
approximately the same. The discharge end of the chutes shall be maintained above the
surface of the concrete in the forms.

4.6.8.Placing by Pumping/Pneumatic Placers

Concrete may be conveyed and placed by mechanically operated equipment e.g., pumps
or pneumatic placers only with the written permission of UFRMP at no extra cost. 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 monar composed of one part cement and two paris
sand. Care shall be taken to avoid stoppages in work once pumping has started.

When a pneumatic placer is used, the manufacturer’s advice on layout of the pipeline
shall be followed 10 avoid blockages and excessive wear. Restraint shall be provided at
the discharge box to cater for the reaction at this end. Manufacturer’s recommendations
shall be followed regarding concrete quality and all other related matters when pumping/
pneumatic placing equipment is used. It should be noted that no extra payment is made
for these items, if required and directed by UFRMP.

4.6.9.Concrete in Layers W
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Congcreting, 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 45
em directed by UFRMP. 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 shoveling. Any tendency to
segregation shall be corrected by shoveling 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 UFRMP.

4.6.10.Cover Blocks

Cover blocks of required size depending on the cover of the reinforcement as mentioned
in the drawings shall be prepared in 1:3 cement mortar with fine aggregates and
minimum compressive strength of 300 kg/sq.cm.

4.6.11.Bedding of Layers

The top surface of each pour and bedding planes shall be approximately horizontal unless
otherwise instructed. Top layer should be rough and with key for further extension of
work.

4.7. Compaction

Concrete shall be compacied during placing with approved vibrating equipment until the
concrete has been consolidated to the maximum practicable density, as specified in the
IS, 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 comers of forms against hardened
concrele 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 resulis.

4.7.1.Type of Vibrators

Vibrators shall conform to BIS specifications. Type of vibrator to be used shall depend on the
structures 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 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.

4.7.2.Use of Vibrators

The exact manner of application and the most suitable machines for the purpose must be
ted ff;perienm.‘l men. Immersion vibrators shall be
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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 be paid to vibration at the top of a lift e.g. in a column or wall.

4.7. 3. Melding Successive Baiches

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.

4. 7.4. Penetration of Vibrators

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

4.7.5. Vibrating against Reinforcement/ Formwork

Care shall be taken to prevent contact of immersion vibrators against reinforcement steel.
Immersion vibrators shall not be allowed 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.

4.7.6.Use of Form Attached Vibrators

Form attached vibrators shall be used only with specific authorization of UFRMP.

4.7.7.Use of Surface Vibrators

The use of surface vibrators will not be permitted under normal conditions. However, for
thin slabs, surface vibrating by specially designed vibrators may be permitted, upon
approval of UFRMP.

4.7.8.8tone Pockets And Mortar Pond ages

The formation of stone pockets and mortar pond ages in comers 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 UFRMP.

4. 7.9, 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.

4.7.10.8pecial Provision in Placing
When placing concrete in walls with openings, in floors of integral slabs and beam

construction and other sirﬁlar conditions, the placing shall stop when the concrete
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reaches the top of the opening in walls or bottom horizontal surface of the slab, as the
case may be.
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had time to settle as determined by UFRMP.

4.7.11.Placing Concrete Through Reinforcing Steel

When placing concrete through reinforcing steel, care shall be taken to prevent
segregation of the coarse aggregate. Where the congestion of steel makes pl&cing
difficult, it may be necessary to obtain UFRMP permission for temporarily moving the
top steel aside for proper placement & for restoring reinforcement as per drawing.

4.7.12.Bleeding

Bleeding or free water on top of concrete being deposited into the forms, shall be the
cause to stop the concrete pour and the conditions causing this defect corrected before
any further Concreting 15 resumed.

4.8.Application of Araldite for Bonding of New and Old Concrete
4.8, 1. General

Araldite epoxy resins will be used to bond fresh concrete to concrete that is fully cured, to
give a monolithic bond capable of transmitting high stresses when traditional bonding
agents such as cement slurry cannot always be relied upon to provide good adhesion
which is particularly the case when large areas are involved.

The Araldite based formulation shall be applied to a suitably prepared concrete sub-strata
and the fresh concrete poured as soon as possible, but always during the “open time’ of
the adhesive.

Materials used shall be of best quality like CIBA, FOSROC or ROFF and approved by
UFEMP. Manufacturer's instructions shall be followed in all respects. No separate
payment shall be paid for this item of work.

4.8.2. Formulation
ARALDITE GY250100 Parts by weight
Hardener HY82520 Parts by weight
Hardener HY83020 Parts by weight
Hardener HY85020 Parts by weight
Silica Flour 20 Paris by weight
4.8. 3. Application

The application of the adhesives shall be as per manufacturer standards,

Preparation of the Substrata

To obtain good adhesion, it is necessary to have clean and sound substrata. Preparation
can be carmed out using a variety of techniques including chemical tment and
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mechanical methods such as grinding, milling, and abrading. planning and sand blasting.
Dwust and loose particles resulting from the pretreatment should be removed by vacuum
cleaning or oil-free or blast.

Mixing

The resin and hardener should be thoroughly mixed in the dry filler. The mixed, ready to
use adhesive should not contain lumps of un-wetted filler and should be of uniform color.
For a total weight of 1 kg or less hand mixing should be sufficient. For quantities in
excess of 1 kg, the use of a mechanical mixer is recommended.

Pot life and *Open time'

The pot life is the period during which the ready to use ARALDITE based formulation
must be applied. After this period, the mix can no longer be worked and will have begun
to set in its container. The table below indicates the pot life at different temperatures:

Mix Temperature Pot life in minutes
25 Degree C 90 Minutes
30 DegreeC 60 Minutes
35 Degree C 45 Minutes

{The figures in this table are for baiches less than 1 kilogram).

The ‘Open time" is the maximum period of time allowable between application of the
ARALDITE adhesive and pouring the fresh concrete. Exceeding the *Open time” would
result in considerably reduced adhesion. The adhesive should be applied to the pre-treated
substrata as soon as the components have been mixed and fresh concrete poured
immediately afterwards.

Accurate knowledge of the *Open time’ is essential in case the work is interrupted.

Table gives the *“Open time’ of ARALDITE based formulations as a function of substrata
temperature. In all cases, the adhesives shall be applied immediately after mixing. Any
delay between mixing and application will reduce the *“Open time’. Fresh concrete must
be poured before the adhesive begins to gel. New to old concrete bonding is not
recommended at temperatures below 5-Degree Centigrade, as curing cannot be assured
under these circumstances.

Methods of Application

The shape and size of the concrete structure will determine the method of application
used. The ARALDITE based adhesive may be applied by hand using brushed, brooms or
any other suitable applicator.

Swuitability of Fresh Concrete

Best results are obtained when the water/ cement ratio of the new concrete is low as is
practicable.

Coverage
Ome kilogram of the mixed iRAI._DITE adhesive including hardeners and filler covers an
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area of 2 1o 3 sqm. When applied with a stiff nylon bristle brush. However, the coverage
is very much dependent on the finish in the concrete.

4.8.4. Handling Precautions

Epoxy resins can cause irmitation of the skin in sensitive person if incorrectly handled.
Certain safety precautions must therefore be observed and those handling the resins and
hardeners should be given suitable instructions. Those working with epoxy resins should,
above all, be instructed that personal cleanliness at the place of work is essential. The
resin and hardener should not be allowed to come into direct contact with the skin. The
most effective protection is achieved by wearing rubber or polythene gloves, the latter
having the advantage that they can be replaced when dirty. They are more pleasant to
wear if cotton gloves are worn underneath, Parts of the skins, which have come into
contact with the resin or hardener, should be washed with lukewarm water and a mild
soap. Special cleaning creams may be used as they have proved to be highly suitable.

4.8 5. Construction Joints

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.

No concreting shall be started until UFRMP 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. Water stops shall be inserted as per
specification requirement.

Concrete placed to form the face of a construction joint shall have all Laitance removed
and the aggregate exposed prior to the placing of fresh concrete. The Laitance shall
wherever practicable be removed by spraying the concrete where it is still green. The
whole of the concrete surface forming part of the joint shall be hacked to expose the
aggregate to the 1/3" size of maximum size of aggregate. Where aggregate is damaged
during hacking, it shall be removed from the concrete face 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 face of the construction joint,
A drier mix shall be used for the top lift of honzontal pours to avoid Laitance, The new
concrete shall be well worked against the prepared face before the mortar sets. Special
care shall be taken to obtain thorough compaction and to avoid segregation of the
concrete along the joint plane.

4.8 6. Movemenr Joinis

Movement joints are defined as all joints intended to accommodate relative movement
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between adjoining parts of a structure, special provision being made where necessary for
maintaining the water tightness of the joint. The Firm shall comply with the instructions
of manufacturers of proprietary jointing materials and shall, if required by UFRMP,
demonstrate that the jointing materials can be applied satisfactorily.

The surface of set concrete in a movement joint shall, as shown on the drawings, be
painted with two coats of bituminous paint and new concrete shall be placed against it
only when the paint is dry. Expansion joints shall be formed by a separating strip of
approved preformed joint filler,

Caulking grooves shall be provided. At all 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 sealing compound applied in accordance with the
manufacturer's instructions. 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 sealing compound.

4.8.7. Water Stops and Joint Fillers
Warter stops

At all construction, contraction and expansion joints in the water retaining structures and
wherever specified or directed by UFRMP, water stops shall be provided. The water
stops shall be PVC type or of any other equivalent material as approved by UFRMP.
PVC water stops shall have a tensile strength of not less than 14 MN/m? and elongation at
break of not less than 300%, Water stops shall not be exposed to direct sunlight for long
periods. Before being concreted in water stops shall be cleaned of all foreign materials.
Wherever provided, water stops shall be placed in such a manner that they are embedded
in the adjacent sections of the panels for equal width.

As far as possible, jointing on site shall be confined to the making of butt joints in
straight runs of water stops and all the joints should be monolithic. Where it is agreed
with UFRMP that it is necessary 1o make an intersection or change of direetion 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 UFRMP may
require. Flexible water stops shall be fully supported in the formwork, free of nails and
clear of reinforcement and other fixtures. Damaged water stops shall be replaced and
during concreting care shall be taken to place the concrete so that water stops do not bend
or distort or displace.

4.8.8 Joining Fillers

Joimt fillers shall be of durable, compressible and non-extruding material. Details of
jointing material required here. Type of joint, size or width of joint and joint filler
material to be used with preferred brands if any,

4.8.9.8ealing Compounds

Horizontal joints shall, where used in water-retaining structures be sealed with a cold
pouring polysulphide rubber sealing compound of quality equal to, grg an serviced
S -
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“Paraseal”. 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 serviced
“Paraplastic 41". Vertical joints and joints in the soffits of slabs in both water retaining as
well as non-water retaining structures shall be sealed with a trowel or gun applied
polysulphide rubber sealing compound such as serviced “Vertiseal” or equivalent.
Sealing compounds shall be fully cured before water is permitted to come in contact. At
B40C, the curing time would be approximately 7 weeks for polysulphide compounds like
CIBA, FOSROC or ROFF as approved by UFRMP.

4.8.10. Tolerances 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 hereunder, except where
different tolerances are expressly required by the specification.

In the table ‘line and level’ and ‘dimension’ shall mean the lines, levels and cross-
sectional dimensions as specified and required.

Surface irregularities shall be classified as ‘abrupt’ or "gradual’. Abrupt irregularities
include by shall not be limited to offsets and fins caused by displaced or misplaced
formwork, loose knots and other defects in formwork matenals, and shall be tested by
direct measurement. Gradual irregularities shall be tested by means of a straight template
for plane surfaces and 1.5 m long formed surfaces.

Class of finish Maximum tu]eri.nu_r[mm]in:
Line & Abrupt Graduoal Dimension
Level Irregularity | Irregularity

Ul 12 6 5] -

U2 f 3 3 -

U3 6 3 3 E

Fl 12 6 & +12-6
F2 & 6 f +12-6
F3 3 3 3 +fi-

4.9.Curing, Protecting, Repairing and Finishing
4.9.1.Curing

All concrete shall be kept continuously in a damp or wet condition by ponding or by
covering with a layer of sacking, canvas, hessian or similar materials and kept constantly
wet for at least seven days from the date of placing concrete in case of OPC and 10 days
in case of mineral admixture or blended cements are used. The period of curing shall be
not less than 10 days for concrete exposed to dry and hot weather condition.

4.9.2.Curing with Water

Fresh concrete shall be kept continuously wet for a minimum period of 10 days from the
date of placing of concrete, following a lapse of 12 to 14 hours after laying of 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.
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4.9.3.Continnous Spraving

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 UFRMP.

4.9.4 Alternate Curing Methods

Whenever in the judgment of UFRMP, it is necessary to omit the continuous spray
method, a covering of clean sand or other approved means such as wet gunny bags,
which will prevent loss of moisture from the concrete, may be used. No type of covening
will be approved which would stain or damage the concrete during or after the cunng
period. Covering shall be kept continuously wet during curing period. For curing of
concrete in sidewalks, floors, flat roofs of other level surfaces, the ponding method of
curing is preferred. The method of containing the ponded water shall be approved by
UFRMP. Special attention shall be given to edges and comers of the slabs 1o ensure
proper protection to these arcas. The ponded areas shall be kept continuously filled with
water during the curing period.

4.9.5.Curing Compound

Surface coating type-curing compounds shall be used only by special permission of UFRMP.
Curing compounds shall be liquid type white pigmented, conforming to US Bureau of
Reclamation specification. No curing compound shall be used on surfaces where future
blending with concrete, water of acid proof membrane or painting is specified. Curing
compound shall be used only after getting sufficient/satisfactory test results at site.

4.9.6.Curing Equipment

All equipment and materials required for curing shall be on hand and ready for use before
concrele is placed.

4.9.7. Protecting Fresh Concrete

Fresh concrete shall be protected from defacements and damage due to construction
operations by leaving forms in place for an ample period as specified in section D3 of this
specification. Mewly placed concrete shall be protected by approved means such as
tarpaulins from rain, sun and winds, Steps as approved by UFRMP shall also be taken to
protect immature concrete from damage by debris, excessive lading, vibration, abrasion or
contact with other materials, etc. that may impair the strength and/or durability of the
concrete, Workmen shall be wamed against and prevented from disturbing green concrete
during its setting period. If it is necessary that the workmen enter the area of freshly placed
concrete, UFRMP may require that bridges be placed over the area.

4.10.Repair and Replacement of Unsatisfactory Concrete
4.10.1.General

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 UFRMFP who may
permit patching of the defective areas or also reject the concrete unit either partially or in
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Technical Speciffcations

its entirety. Rejected concrete shall be removed and replaced by the Firm. Holes shall be
filled with mortar composed of one part of cement to one and half parts of sand passing
2.36 mm LS sieve after removing any loose stones adhering to the concrete. Concrete
surfaces shall be finished as described in specifications or as directed by UFRMP.
Superficial honey combed surfaces and rough patches shall be similarly made good
immediately after removal of shuttering, in the presence of UFRMP 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 UFRMP, 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 position sends of
beams or columns, it may be necessary to cut out the member completely or in part and
reconstruct. The decision of UFRMP shall be final in this regard. If only patching is
necessary, the edges being cut perpendicular to the affected surface or with a 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 bevond
the edges and the surfaces of the prepared voids shall be saturated with water for 24 hours
immediately before the patching material is placed. For small repairs concerned UFRMP
shall permit to repair the same and shall be repaired at his directions. For major repairs
Firm shall submit the method of statement and on approval of same shall carry such
repairs with strict compliance to the method of statement.

4.10.2. Use of Epaxy

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

4.10.3. Method 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. A 5 mm thick layer of grout of equal parts of cement and sand shall be
well brushed into the surface to be paiched, followed immediately by the patching
concrete which shall be well consolidated with a wooden float and left slightly protrude
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 UFRMP, to maich the
shade of the patch with the original concrete.
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Tectnical Specificalions
4.10.4. Curing of Paiched 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. All fillings shall
be tightly bounded to the concrete and shall be sound, free from shrinkage cracks after the
fillings have been cured and dried.

4.10.5. Approval by UFRMP

All materials, procedures and operations used in the repair work shall be subject to the
approval of UFRMP.

4.11. Finishing
4.11.1.General

The type of finish for formed concrete surfaces shall be as follows, unless varied by the
design/architectural drawings and specifications. When the structure is in service all the
surfaces shall receive no special finish, except repair of damaged or defective concrete,
removal of fine and abrupt irregularities, filling defective concrete, 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 sloped for drainage.
Unless a horizontal surface or the slope required is specified, the tops of narrow surfaces
such as stair treads, walls, curbs and parapets shall be sloped across the width
approximately 1 in 30. Broader surfaces such as walkways, 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 tiles and similar surfaces shall be
smooth ascended 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 consolidated, screened and floated. Excess water and laitance shall be
removed before final finishing. Floating maybe done with hand or power tools and started
as soon as the screened 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 screened marks or other imperfections. Joints and edges shall be tooled as specified
or as directed by UFRMP.

4.11.2.5tandard Finish For Exposed Concrete

Exposed concrete shall mean any concrete, exposed to view upon completion of the
works. Unless otherwise specified, the standard finish for exposed concrete shall be a
smooth finish. A smooth finish shall be obiained 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, protections etc., removed leaving the
surfaces smooth,

4.11.3. Integral Cement Concrete Finish

When specified, an integral Wﬂish of specified
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slabs shall be applied either monolithic or bonded, as specified or directed by UFRMP.
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.

d.11.4.Cement Plaster

All joints in masonry shall be raked to a depth of 12 mm with hooked took made for the
purpose when the mortar is still green and in any case within 48 hours of its laying. The
surface 1o be rendered shall be washed with fresh clean water free from all dirt, loose
material, grease etc. and thoroughly wetter for 6 hours before plastering work is
commenced. Concrete surfaces to be rendered will however be kept dry. The wall should
not be too wet but only damp at the time of plastering. The damping shall be uniform to
get uniform bond between the plaster and the wall.

Cement shall be mixed thoroughly in dry condition and then just enough water added to
obtain a workable consistency. The quality of water, sand and cement shall be as per
relevant 1S. The mortar thus mixed shall be used immediately and in no case shall the
mortar be allowed to remain for more than 25 minutes after mixing with water.

Curing of plaster shall be started as soon as the applied plaster has hardened enough so as
not to be damaged. Curing shall be done by continuously applying water in a fine spray
and shall be camried out for at least 7 dayvs.

Plastering shall be done on both faces of brick masonry in cement mortar (1:2) and 20
mm thick unless otherwise specified.

Plastering work shall be carried out in two layers, the first layer being 14 mm thick and
the second layer being 6 mm thick. The first layer shall be dashed against the prepared
surface with a trowel to obtain an even surface. The second layver shall then be applied
and finished leaving an even and uniform surface, trowel finished unless otherwise
approved by UFRMP.

4.11.5. Rubbed Finish

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 end 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 carborundun 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 afier rubbing. The finished surfaces shall present
a uniform and smooth appearance.

4.11.6. Protection
All concrete shall be protected against damage until final acceptance by UFRMP.
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Technical Specifications
4.11.7. Hot Weather Requirement

All Concrete work performed in hot weather shall be in accordance with 15:456, except
as herein modified. Admixtures may be used only when approved by UFRMP. Adequate
provisions shall be made to lower give limit 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 permitied to exceed 38 degrees centigrade.

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 conveyance.

In order to reduce loss of mixing water, the aggregate, 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 drying hot winds
for a period of at least 7 days immediately after concrete has set and after which normal
curing procedures may be resumed.

Placing Concrete Underwater

g Under all ordinary conditions, all foundations shall be completely dewatered and
concrete placed in the dry. However, when concrete placement under water is
necessary, all work shall conform to 15:456 and the procedure shall be as follows:

(i) Method of Placement

(ii) Concrete shall be deposited underwater by means of drop bottom buckets of
approved type.

(iii)Direction, Inspection and Approval

{iv)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 specifications approved by
UFRMP,

b) Special precautions shall be taken for prevention of lifting of concrete due to uplift
pressure of subsoil water.

4.12. Precast Concrete
4.12.1. General

Precast concrete units, whether manufactured on or off site, shall comply in every way
with the provisions of the contract for in situ concrete. Wherever possible, precast units
shall be hydraulically pressed. When ready for incorporation in the works, precast units
shall be responsible for the accuracy of the level, shape of the bed or platform. A suitable
serial number and the date of casting shall be impressed or painted on each unit.

4.12.2. Striking Forms

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 leasLiw
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Technical Spacifcanons

which the concrete may be subjected to at the time of lifting.
4.12.3. Precast Units

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

4.12.4. Curing

All precast work shall be protected from the direct 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 50 permits.

4.12.5. Slots, Openings elc.

Sand shall be such as to produce a flow able grout without any tendency to segregate.
Sand for general grouting purposes shall be graded within the following limits:

Passing BIS 2.36 mm sieve 95 to 100%
Passing BIS 1.18 mm sieve 65 to 95%
Passing BIS 300 micron sieve 10 to 30%
Paszsing BIS 150 micron sieve 3 to 10%

Sand for fluid grouts shall have the fine material passing the 300 and 150 micron sieves
at the upper limits specified above. Sand, for still grouts, shall meet the usual grading
specifications for conecrete laitance. Anchor bolts, anchor bolt holes and the bottoms of
equipment and column base plates shall be cleaned of all oil, grease, 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 bolt holes 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 place. 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 1o 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 throughout holes in base
plates shall be by pressure grouting. Variations in grout mixes and procedures shall be
permitted if approved by UFRMP.

Mixing, batching, cleaning, preparation of surface and curing of non-shrinking grout shall
be done as per manufacturer's instructions. Brands like FOSROC or BUILDMASTER
etc. shall be used as per manufacturer specifications.

4.12.6. Inspection
All materials, workmanship and finished construction shall be subject to continuous
~
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inspection and approval of UFRMP.

All materials supplied by the Firm and all work or construction performed by the Firm
which is rejected as not being in conformity with the specifications and requirements,
shall be immediately replaced.

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

4.12.7. Clean-Up

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

All debris i.e. empty containers, scrap wood, ete., shall be removed to “dump” daily, or as
directed by UFRMP. The finished concrete surfaces shall be left in a clean condition
satisfactory to UFRMP.

4.12.8. Records of Concreting

An accurate and up to date record showing times, dates, weather and temperaiure
conditions when various positions of all the concrete structures forming the works were
concreted will be kept by the Firm and shall be countersigned by UFRMP. If the Firm
fails to sign UFRMP’s record, it shall nevertheless be regarded as correct and binding on
the Firm.

The Firm has to submit concrete pour card in duplicate duly to be signed to UFRMP for
each type of concreting work. Firm shall keep copy of it, after UFRMP has checked and
signed the pour card.

4.12.9. Foundation Bedding, Bonding and Jointing

In no case foundation shall rest on any loose strata or loose pockets etc. even though it
has reached level shown on design drawings and referred back to UFRMP. All surfaces
upon or against which concrete will be placed shall be suitably prepared by thoroughly
cleaning, washing and dewatering, as specified or as UFRMP may direct, to meet the
various situations encountered in the work. Soft or spongy areas shall be cleaned out and
backfilled with lean concrete or clean sand fill compacted. Prior to construction of
formwork for any item where soil will act as bottom form, approval shall be obtained
from UFRMP for the suitability of the soil.

4.12.10. Preparation of Rock Strata of Foundations

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
UFRMP, the rock shall be cut to form rough steps or benches to provide roughness or a
more suitable bearing surface.

Rock foundation stratum shall be prepared by picking, barring, wedging and similar
methods which will leave the rock in an entirely sound and unshattered condition.
B | * e e
) Ty e e bt B s
Uttarakiana | arest | o Projact

T "|-!.:l'|_|:1'

BEstat= panany ) finlsiashon. 2800



rm:-wsmﬂwm

Shortly before concrete is placed, the rock surface shall be cleaned with high-pressure
water and air jet even though 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 UFRMP.

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.

4.13. Formwork
4.03. 1. Formwaork, Fixing and General

All formwork shall be constructed of waterproof plywood or preferably sheet metal.
Plywood used for formwork shall be conforming to BIS: 4990 ie. Specification for
plywood for concrete shuttering works. The materials for formwork shall got approved
by UFRMP before starting the work. Formwork shall be firmly supported, adequately
strutted, braced and tied to withstand the placing and vibrating of concrete and the effects
of weather.

The Firm shall be responsible for the calculations and designs for the formwork, and if
required, shall submit them to UFRMP for approval before construction. On formwork 1o
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 face of the
concrete. Where the Firm proposes to make up the formwork for standard sized
manufactured form work panels, the size of such panels shall be approved by UFRMP
before they are used in the construction of the Works. The finished appearance of the
entire elevation of the structure and adjoining structures shall be considered when
planning the pattern of joint lines caused by formwork and by construction joint to ensure
continuity of horizontal and vertical lines.

Faces of form work in contact with concrete shall be free from adhering foreign matter,
projecting nails and the like, splits or other defects, and all form work shall be clean and
free from standing water, dirt, shavings, chippings or other foreign matier. Joints shall be
sufficiently watertight to prevent the escape of monar or the formation of fins or other
blemishes on the face of the concrete and no bleeding should be allowed through the joints.

Form work 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 flotation, care being taken to prevent air being trapped.

Openings for inspection of the inside of the form work 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 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 UFRMP.

All exterior angles on the finished concrete of 90 degree or less shall be given 20 mm x
20 mm chamfers unless otherwise ordered by UFRMP,
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Tachrical mﬁu

No ties or bolts or other device shall be built into the concrete for the purpose of
supporting formwork without the prior approval of UFRMP. 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 of un-reinforced concrete. Holes left afier removal of such

supports shall be neatly filled with well-rammed dry-pack mortar.

Formwork in contact with the concrete shall be treated with 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 UFRMP.

No formwork shall be started or placed unless the requirement work is fully completed
and checked by UFRMP.

MNecessary cover blocks shall be provided before starting connection.

4.13.2. Removal of Formwork

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

Notwithstanding the foregoing, Firm 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 projections and
without shock or vibration, by gently easing the 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 UFRMP, to facilitate
removal of formwork which otherwise may be inaccessible.

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 or more from the surface and then the hole shall be made good by cement sand
mortar of the same proportions as the concrete just afier striking the formwork.

4.13.3. Formed Surfaces - Classes of 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.
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Technical SpocitgaGns

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
compressed fiber board, arranged in a uniform approved pattern and fixed to back form work
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 free from defects likely
to detract from the appearance of the surface.

4.13.4.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, UFRMP’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 UFRMP which may include using a suitable epoxy resin or, where
necessary, cutting out to a regular dovetails shape at least 75 mm deep and refilling with
concrete over steel mesh reinforcement sprung into the dovetail.

The form work shall be checked by UFRMP before the form work starts and form found
defective shall be rejected and the same can be used after rectifying the defects and with
due approval of UFRMP.

4.13.5.Holes to be Filled

Holes formed in conerete surfaces by form work supports or the like shall be filled with
dry- pack mortar made from one part by weight of ordinary Portland cement and one part
fine aggregate passing BIS sieve 1.18 mm. The mortar shall be mixed with only sufficient
water to make the materials stick together when being molded in the hands.

The Firm shall thoroughly clean any hole that is to be filled with dry-pack mortar and
where the surface has been damaged, the Firm 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 free water
on the surface. 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 then 15 mm. The compaction shall be carried out by use of a
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 the dry-pack fill and striking-thg block several
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times. Steel finishing tools shall not be used and water shall not be added to facilitate
finishing.

4.13.6. Bracing, Struis and Props

Form work shall be braced, sirutted, 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. Bamboo shall not be used as props or cross bearers. The Firm shall submit the
detailed design and methodology with applicable drawings if any of Formwork system
for different works for approval of UFRMP.

5. BRICK AND STONE MASONRY
5.1 Cement Mortar

Mortar for brick masonry shall be prepared as per [8:2250, Manholes / Inspection
chambers shall be constructed in brick masonry with cement mortar (1:3) unless
otherwise specified. Gauge boxes for sand shall be of such dimensions that one bag
containing 50 kg of cement forms one unit. The sand shall be free from clay, shale, loam,
alkali and organic matter and shall be of sound, hard, clean and durable particles. Sand
shall be as approved by UFRMP. If required by UFRMP and shall be thoroughly washed
till it is free of any contamination.

For preparing cement mortar, the ingredients shall first be mixed thoroughly in dry
condition. Water shall then be added and mixing continued to give a uniform mix of
required consistency. Cement mortar shall be used within 25 minutes of mixing. Mortar
left unused in the specified period shall be rejected.

The Firm shall arrange for tests on mortar samples if so required by UFRMP.
Retempening of mortar shall not be permitted

5.2. Mortar

The proportion of the cement mortar used for the masonry work shall be as specified on
the various drawings for different placesitypes of construction, bills of quantities,
specifications for each part of the work.

Mortar should be prepared by volume using boxes of appropriate sizes on clean platform
or this sheet to avoid mixing of foreign material and maintain consistency of mortar.

Sharp coarse sand is mixed with the required quantity of cement for the preparation of the
mortar. Mortar shall be prepared in accordance with 15:2250-1981. The sand used for the
masonry mortar shall meet the requirements as specified in 15:2116-1980. Sand for
masonry mortars. Sand and cement of required proportions are mixed in small quantities
in a dry state first and then water is added to make the mortar of required the consistency
suitable for the type of work it is required as directed by UFRMP. No left over mortar
shall be used and therefore only that much quantity of mortar that can be consumed
within 30 minutes shall be mixed in batches.

5.3. Curing
Fresh work shall be protected from rain by covering the work syffalily.[Maspnry work as
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it progresses shall be thoroughly kept wet by watering on all the faces for at least 7
(Seven) days after completion of the parts of the work. Proper watering cans, flexible
pipes, nozzles shall be used for the purpose. The top of the masonry work shall be kept
flooded at the close of the day's work by constructing fillets of mortar 40 mm high all
around the edges of the top course. In case of fat lime mortar curing shall start two days
after construction of masonry and shall continue for seven days. No additional payment is
admissible for curing and the rates quoted are deemed to be inclusive of the cost of cuning.

5.4. Stone Masonry for Retaining Walls and other works

Stone masonry in general is to be used for retaining walls as per UFRMP's instructions and
as per drawings, which will be supplied during course of construction to suit site conditions,

All Indian Standards relevant to stone masonry work shall be applicable:

5.5.Uncoursed Stone Masonry

Unecoursed stone masonry shall be built in layers not exceeding 450 mm in height. No
stone shall be less in breadth than 14 times its height and less in length than twice its
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 joints 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 baiter has to
be given it shall, be uniform. The stones at all comers 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 he allowed to rise more than | 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 junction of the old and new work. Care shall be taken to
see that the sides of the wall are not built scparately from the hearting, the faces and
internal filling 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.

Al 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 mir in area on all face and shall
have at least (L.025 mtr 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 50 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 through stones shall be marked inside and outside and the marks shall be retained
until ordered by UFRMP to be removed. {@cm number of head 11 be collected
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on sit¢ before commencing any masonry work. Where adequate sized through stones are
not available in required quantities, the use of pre-cast plain concrete headers in M-20 mix
may be permitted at the discretion of UFEMP. 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 mm long. They
shall be laid lengthwise altemately along each face and square on their beds, which shall
be dressed to a depth of at least 80 mm.

Weep holes 80 mm wide and 150 mm in height shall be provided in retaining walls at the
rate of one per square metre as specified or directed. They shall he pointed with 1:2
cement sand mortar after raking the joints to a minimum depth of 25 mm.

Completed masonry shall be kept wet for a minimum period of 14 days. In wet weather
newly laid masonry shall be protected from the effects of heavy rainfall by tarpaulins or
other approved material.

5.6. Pointing of Uncoursed Masonry

‘Joints in exposed masonry faces shall be formed while the mortar is still green and shall
be finished as flush joints, weathered joints, round-recessed joints or square-recessed
joints as directed by UFRMP.

5.7. Stone Pitching

Stone pitching: 1o slopes shall be carried out where specified or as directed by UFRMP.
Stone for pitching shall be obtained from an approved source and shall be hard, sound,
durable, clean and generally as specified. The minimum dimension of any stone shall be,
at least equal to the specified thickness of the pitching.

After excavation and trimming, slopes to be pitched shall be spread with a 75mm thick
layer of crusher run rock or graded coarse aggregate ranging from 75mm particle size to
fines. The slope shall then be hand packed with hard broken rock to a total thickness of
150 mm, each stone being individually placed and rammed home, with smaller stones
edged into the cracks. 50mm dia weep-holes shall be provided where specified at
intervals not exceeding two meter's in both directions. Joints in stone pitching shall be
flushed up with sand/cement mortar on compléetion.

5.8. Rubble Packing

Rubble used for packing under structures, foundations, etc. shall be hard and durable
rock, free from veins, flaws and other defects. The quality and size of the rubble shall be
subject 1o the approval of UFRMP.

Rubble shall be hand packed as directed by UFRMP. They shall be laid closely in
position on the sub-grade. All interstices between the stones shall be wedged in with
smaller stones of suitable size well driven to ensure tight packing and complete filling of
interstices. Such filling shall be carried out simultaneously with the placing in position of
rubble stones and shall not lag behind.

Small interstices shall be filled Tl.h hard clean and well watered and rammied.
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6.EXPANSION JOINTS AND CONSTRUCTION JOINTS
6.1. Expansion Joints
6.1.1.General

The item of providing expansion joints and construction joints in concrete includes all the
material, labour, tools and plants necessary for completing the item in best workmanlike

MEanner.

6.1.2. Material

The Material to be used in the joints shall be ribbed PVC water stop of specified width
approved by UFRMP, bitumen impregnated fibreboard as filler conforming to 15:10566
and approved sealant material (In case of movement joint only). In addition, 15:12220-
1987 and 1838 shall also be adhered to.

6.1.3. Application

Expansion joints shall be provided where necessary. The joints shall be so located that in
no case the slab shall be more than 45 metres long in one stretch. The joint shall be
continuous in length and shall be properly joined together or welded at all junction along
its length.

This may be achieved by placing a strip of filler material in position adjacent to the face
of concreted slab panel while concreting the adjoining panel. The space above, water stop
shall be filled with sealant material overlaid by filler material like thermocol and
polysulphide sealant as shown in the drawing,

6.2. Construction Joint
6.2.1. General

The construction joints shall be generally provided at the end of the concreting or
colcreting operation of an element or a member of a structure, or at boundary of the
panels or segments or at pre-determined locations.

Construction joints in the side wall and the divide wall of catchpit shall be of two types(i)
horizontal construction joints and (ii) vertical construction joints.

The horizontal construction joints shall be serrated type where stones from the lower lift
of the wall shall be projecting out sufficiently and will be embedding into the over laying
lift of the wall masonry giving a well bonded, and consequently, a water tight joint.

The vertical construction joints in the wall shall be of tongue and groove type. The
groove of these joints shall be 300 mm x 300 mm and it shall be provided 300 mm away
from the water face of the wall. These joints shall be provided with PVC water stop at a
depth of 200 mm from water face which shall be primarily responsible for the water from
water face which shall be primarily responsible for the water tightness of the joints.
These joints shall have a plain finish for a depth of 300 mm from water face by virtue of
its casting against vertical face of the centering of vertical face of the previously cast
panels cast butting against each other while the remaining depth beyond300 mm shall
have masonry facing which will present a rough surface and thus provide a good bond

between the consecutive Is.
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In the case of divide wall the water stop shall be located at the centre of the key which
shall be located at the centre of divide wall. The key shall be of the same dimensions as
that in the end walls.

The construction joints in the bottom layer of the floor which shall be case in colerete
shall be cast against vertical stopping off boards. On the water face the vertical joints
shall have a groove provided with bitumen of 12 mm x 20 mm size which shall be filled
with poly sulphide sealant material.

6.2.2. Complete Construction Joinis

These joints are provided in the top layer of the floor of the water retaining structure with
a view 1o localize shrinkage cracks at these joints. These joints are characterized by
complete discontinuity of steel without any initial gap as in the case of expansion joints.
The joints between the adjacent panels of the floor shall be provided with a groove at top
of dimension 12 mm x 20 mm and it shall be filled with polysulphide sealant and they
shall be provided with water stops as specified earlier.

Joint Fillers: Joint fillers shall be of durable, compressible and non-extruding material. It
shall be non-staining, non-absorbent and compatible with sealant material used.

Sealant Material: The joint sealing compounds should be capable of properly ensuring
water tightness in vertical and horizontal and inclined joints in water retaining and other
structures having severe service conditions in respect of anticipated movement or
exposure o weather.

Typical uses include expansion joints in the walls of water tanks, and in roof and deck
slabs exposed to the weather.

The compound should be flexible, durable and weather proof and should have sufficient
elasticity to allow joint movements of the concrete componenis wherever necessary.

The sealant shall be polysulphide rubber sealing compound conforming to BS 4254 of
1967 or ASA-A 116-1-1960 or any other equivalent specifications. It shall be capable of
cold pouf application for horizontal joints and cold application of vertical and inclined
joints. The sealing compounds shall be suitable for use in the tropics where it will be
subjected to high ambient temperatures, humidity and very strong sunlight. It shall not
degrade under these conditions and shall be suitable for use with raw and treated water
including water dosed with chlorine. The sealant shall be odour and taint free from lead.
It shall be available in choice of colours and shall give a though, permanent seal, be
waterproof, non- staining and rémain resilient. Sealing compounds for vertical and
horizontal joints shall be used complete with the appropriate quantity of primer as per
manufaciurer’s instruction for use. The primers should ensure pood adhesion to the concrete
and should be specially developed for respective sealing compounds. The sealants shall be
applied with pressure guns or without guns as specified by the manufacturers. Sealing
compound shall be fully cured before water is permitted to come in contact.

The sealant material should be formulated as to have a storage period of one vear at a
temperature of 40°C.

7. CEMENT CONCRETE CHANNEL

7.1. General W =
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The channel for the drainage of stream water shall be constructed in cement concrete of M135
grade. Both sides of the channel shall be taken up to the level as per the drmwings antached in
the relevant schedule, They shall be benched up in concrete and rendered in cement mortar
(1:1) of 20 mm thickness and formed to a slope of 1 in 12 towards the channel.

The channel work shall comply with the specification detailed for the cement concrete
works in the preceding article. All the drop works and Band works and water catch basin
works shall be as per the attached drawings.

The channel lids shall be of dimensions as detailed in the drawing and shall be with
embedded MS angle framework. The edges of frame and covers shall be provided with
mild steel angles to avoid damages to the comers. The frame and cover shall be cast in
cement concrete of M20 grades. Minimum cover to the reinforcement shall be 40 mm.
These angles shall be painted with black bituminous paint.

These covers should have suitable lifting arrangement to facilitate lifting for the
maintenance / cleaning of the channel.

7.2.Weep Holes

Weep holes as directed by UFRMP shall be provided in the wall to drain water from the
backfilling. Weep holes shall be of asbhestos cement pipes conforming to [S: 6908 in
rubber walls with necessary M10 concrete cushioning 75 mm thick. They shall extend
through the full width of the masonry at a spacing of 1.5 m ¢/c and with slope of about 1
vertical to 20 horizontal towards the drainage face.

7.3.Excavation for pipes

The foundation bed for pipe drain shall be executed true to the lines and grades shown on
the drawings or as directed by UFRMP. The pipes shall be placed in shallow excavation
of the natural ground in open trenches cut in the existing embankment, taken down to
levels as shown in the drawings. Where trenching is involved, its width on either side of
pipe shall not be less than 150 mm nor more than one-third the diameter of pipe. The
sides of the trench shall be as nearly vertical as possible.

When during excavation, the material encountered is soft, spongy or other unstable soil,
unless other special construction methods are called for as indicated on drawings, such
unsuitable material shall be removed upto a depth of 600 mm or as directed by UFRMP
before placing any backfill material.

When bed rock or boulder strata are encountered, excavation shall be taken down at least
2({) mm below bottom level of pipe as directed UFRMP and space filled with approved
sand and shingle. Trenches shall be kept free from water until the pipes are installed and
the joints have béen hardened.

T.4. Bedding for pipe

The bedding surface shall provide a firm foundation of uniform density throughout the
length of the pipe drain and shall conform to the specified level and grade. The pipe shall
be laid on the concrete bedding before the concrete has sel.
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7.5.Laying of pipes

Mo pipes shall be placed in position until the foundations have been approved by
UFRMP. When pipes are to be laid adjacent to each other, they shall be separated by a
distance at least equal to or greater than half the diameter of pipe subject to a minimum of
450 mm.

The laying of pipes on the prepared concrete foundation shall start from the outlet and
proceed towards the inlet and be completed to the specified lines and grades. The pipes
shall be fitted and matched so that when laid they form a drain with & smooth uniform
invert. Any pipe found defective or damaged during laying shall be removed at the cost
of the Firm.

Tb.Jointing of Pipes

All the joints shall be made with care so that their interior face is smooth and consistent
with the interior surface of the pipes. The ends of the pipes should be so shaped as to form
a self-centering joint with jointing space 13 mm wide. The jointing space shall be filled
with cement moriar (1 cement 10 2 sand) mixed sufficiently dry to remain in position when
forced with a trowel or rammer. Care shall be taken to fill all voids and excess mortar shall
be removed. After finishing the joints shall be kept covered and damp for at least four days.

7.7.Back filling
Trenches excavated shall be backfilled with selected materials as per UFRMP’s requirements.

8.CUT SLOPE WORK
8.1.General

This shall consist of the cutting of the devastated slope to the required angle and
installation of geomat and hydroseeding. The angle of the slope required for installation
of countermeasures, considered for the top of the slope and also the we of the hill slope.
However all this shall be considered by UFRMP and the team of experts from Japan a
consolidated bunch of specification and method of application shall be issued to the Firm
which shall be followed by him for the execution of works.

1. Slope cutting is to make slope stable. Cutting work must commence from upper part
of the slope to lower part based on the design drawings.

2.  Since the slopes are close to the National Highway, all the works shall be kept away
or shall not disturb the traffic.

3. Cutting remnants must be raked down form upper part to lower part of the slope. In
case in rain, the remnant debris must be kept in order to avoid further washing.

4. Before cutting, obstacles on the slope such as tree, tree roots and unstable rocks shall
be removed.

5. Do not deposit amount of debris on the slope.

When cutting works are completed, the Firm do not go next step without approval
M~
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from UFRMP.

8.3.
&.3.1. General

Covering work (Erosion control met)

T
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This shall be non-woven mats that will feature a random arrangement of water repellent
ultra fine fibres similar to the capillary roots on plants. This mat protects the scil from
environmental changes (rain, wind, frost heaving, drought etc.).The inherent protection

against erosion eliminates root swelling

in exotic species thal germinate and grow

quickly. The green matting is therefore to applied with slow growing species.

8.3.2. Specification requirements of filter Erosion control mei.

l.

The minimum strength requirements of Geomat shall be as per the following:

Installation |Type | Strength property requirement (MARV-Minimum Average Roll Value)
Condition Grab strength in | Tear strength in N Puncture Burst strength in
N as per as per IS 14293 | strength in N as | N as per IS 1966
1513162—pant 5 per 13162 -
part 4
Elongation at failure

<500 |>50% |<50% >50% [<50% |=50% |<50% |=50%
Harsh Type 1 | 1400 | 900 500 350 500 350 3500 1700
Moderate |Type2 |1100 |700 400 250 400 (250 2700 1300
Less Severe | Type 3 | 80D 500 300 180 1300 180 2100 |950
Note:

statistically as the average value minus the two-standard deviation.

b.

% of the material’s tensile strength.

2

All values are representing MARYV in weaker principal direction. MARY is derived
When geotextiles are joined together by field sewing, the seam strength shall be 60

Ultraviolet Stability requirements: The material shall satisfy the ultraviolet stability

requirements, The various properties of fabric viz. Grab strength, Tear strength,
Puncture strength and Burst strength should not be less than 70 %5 after 500 hours of

exposure.

Geotextile shall confirm to subsurface drainage requirements as follows.

Passing 0.075
Sieve (%)

Permittivity, per sec as per
IS 14324 — 1955

Maximum apparent opening size, in
mm as per IS 14294 — 995

=< 15%

0.7

0.43

15-50

0.2

0.25

= &0

0.1

022

4.

as follows:

The geotextile for different grades soil conditions shall confirm to the requirements

S.no. | Property

NDvstrt

CBR >3

Subgrades soaked

Subgrades soaked
CBR <

- ——r
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1 Permittivity , per sec as per IS 0.02 per sec 0.05 per sec
14324 - 1955
2 Maximum apparent opening size , | 0.60 mm 0.43 mm
in mm as per [S 14294 — 1995

8.3.3. Features of Erosion control met

a) Suitable for preventing slope and soil erosion caused by heavy rainfall.

b) Radiative cocling allowing absorption of night dew thereby prevents soil from drought.

) Thermal effect of the sheet prevents freezing and frost collapse in cold weather.

d) Covers soil and prevents blowing of sand during windy season.

e) Should be capable of combining with mycorrhizzal fungi in s01l micro-organisms
contributing to greening in difficult areas.

8.3.4. Handling of Erosion control met

Each geosynthetic roll shall be wrapped with a material that will protect the geosynthetic
material from damage due to shipment, water, sunlight, and contaminants. The protective
wrapping with a tarpaulin or opaque plastic sheet shall be maintained during periods of
shipment and storage.

During storage these geomats rolls shall be elevated off the ground and adequately
covered 1o protect from site construction damage, precipitation, prolonged ultraviolet
radiation including sunlight. chemicals that are strong acids or strong bases, temperature
in excess of 71degree centigrade or any other environmental condition that may damage
the geosynthatics.

If the outer layer of the Geomat is damaged or exposed to ultraviolet radiation the layer
may be discarded and inner layers may be used for the purpose.

8.3.5. Insrallation / construction details

The geotextile shall be placed in intimate contact of the soil ensuring slight tension. The
entire roll shall be placed and unrolled as smoothly as possible to avoid wrinkles or folds
and shall be anchored on a properly shaped surface as per the drawings attached.
Anchoring of the terminal ends of the geotextile shall be accomplished as per drawings.
Adjacent geotextile sheets shall be joined by either sewing or overlapping. Overlap at the
roll ends and at adjacent ends shall be minimum 450 mm. Folds in the geotextile shall be
stapled or pinned approximately 0.6 m centre to centre.

Steps for installation:

a) Fix both edges along the top of a slope with anchors and pegs.
bj Support the mat with legs as in the drawings elsewhere when driving anchors and pegs.
¢)  Carefully arrange mats on uneven slopes, to improve the degree of contact with the

ground.
d) When connecting mats along a slope overlap the mats so that upper mats are on
the top of lower ones before driving anchors and pegs.
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9.STEEL STRUCTURES
9.1. Steel Frame Structures
9.1.1. General
A sample of steel frame dam for the Dam structure no 3 shall be imported from

Japan as sample so that the replica can be manufactured in India. Regarding
construction of the steel frame structures, the contractor shall use the parts with the
prescribed dimensions and shapes shown in the design document as shown in the
following figure. Regarding the coating protection of the steel of the framework,
special acrylic paint with a single coating shall be applied.

The vendor has to design the steel frame dam structure and submit drawings for
approval before actually starting the production work, Firm is advised to consider
the import expenses for the sample Dam in their proposal.

9.1.2. Specification of Steel frame

Name Shape Size (mm)
Column Frame H 250x 125x6x9
Joint Frame | 125 x65x6x8
Brace | 125 x65x6x8
Horizontal Frame | 125 x65x6x8
Screen Bar (cold worked material) | S0x50x6
Bolt, Nut, Washer M16

Expand Metal -~ X5-43
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9.1.3. Assembly of Frame structures

The steel parts of the frame structure shall be manufactured, paint-coated and assembled
once in a factory according to the sizes and shapes in the design document. Afierwards
the paris shall be transported 1o the field site and re-assemble the parts in a planned shape
and structure at the site.

The Firm shall arrange construction supervisor who is familiar with the design of parts,
factory manufacturing process and assembling process of the steel frame structures since
this is the first case to construet it in India. The supervisor’s business background is one
of criteria of the bidding to select the Firm of the construction. Accordingly the Firm
shall allocate the supervisor who is described in the bidding document or who has the
equivalent business career to the person descnbed in the document.

The Firm shall unify the side of the head of the bolts and nuts at the same side. In
addition, it shall be also confirmed that the bolts will not come off even if the nuts for the
bolts come off.

9.1.4. Foundation for Steel Frame structures

The Firm shall construct the foundation of the steel frame structures with the specified
depth and shape as instructed in the design document.

9.1.5. Stuffing of Stones

The Firm shall stuff stones in the frame structures closely without any sparse parts and
gaps after confirming all bolts and nuts placed and fixed correctly. The stuffed stones
close to the Screen Bars shall be larger dimensions than of the gaps between bars in order
that stuffed stones are not pushed out.

The Firm shall stuff stones to the below of the uppermost horizontal frame first and then
stuff stones gradually up to the top edge while attaching Top Screen Bars.

The Firm shall not give any shocks and shaking to the frames and main Screen Bars
during stones stuffing.

Stuffing stones of the framework shall follow the specification stated in the design
document. The quality of the stones shall be attributed 1o Article 203 (Gravels) of the
standard specification.

9.1.6. Finishing

The Firm shall repair the scratches on the paint-coated surface after completion of stone
stuffing.

9.2. Cage Frame Work
9.2.1. General

A sample of Cage frame upto GS | near Dam structure no 3 shall
Yooty —
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Japan as sample so that the replica can be manufactured in India. Regarding the
construction of the Cage framework, the Firm shall use materials with the prescribed

dimensions and shapes shown in the design document as shown in the following figure.
g = o e

For the coating treatment of the cage framework, steel materials shall be coated with
more than 550G/m2 of hot dipped galvanizing.

9.2.2. Specification af Cage frame

Material Dia. Size (mm) Weight Specification
(mm) | length xwidthx | (kg)
t
Frame Bar 13 | 2000x600x 500 | 13.10 | JIS G 3112, SR233
S grsi]guﬂilm
Frame o ided Wire & | 1000x600% 500 | 7.36 |JISG 3551, WFP
Mesh
Frame Bar 9,13 | 2000x 400 x 500 | 10.80 | JIS G 3112, SR235
or JIS G 3101
f;’““" SS400
e I elded Wire & | 1000x400x 500 | 651 |JIS G 3551, WFP
Mesh
Upper Beam 13 1040 1.24 | JIS G 3112, SR235
or JIS G 3101
$5400
Middle Beam 9 1032 0.58 | JIS G 3112, SR235
or JIS G 3101
$5400
End Frame 13 1040 x 450 4.28

Surface of all material: Galvanized HDZS55 (>550g/m®)
9.2.3. Assembly of Cage Frame struciures

The Firm shall arrange construction supervisor who is familiar with the design of parts,
factory manufacturing process and assembling process of the cage framework since this
1§ the first case to construct it in India. The supervisor’s business background is one of
criteria of the bidding to select the Firm of the construction. Accordingly the Firm shall
allocate the supervisor who is described in the bidding document or who has the
equivalent business career to the person described in the document.
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9.2.4. Foundation for Cage Frame siruciures

The Firm shall constrict the foundation of the cage framework with the specified depth
and shape as instructed in the design document.

9.2.5, Stuffing of Stones

The Firm shall confirm that stones stuffed in the cage structure are closely stuffed
without any sparse parts and gaps. The stuffed stones close to the outer cage frame shall
be larger dimensions than of the gaps between frame mesh in order that stones are not
pushed out of the mesh.

The Firm shall not give any shocks and shaking to the cage frames during stones stuffing.

Stuffing stones shall be follow the specification stated in the design document. The
quality of the stones shall be attributed to Anrticle 203 (Gravels) of the standard
specification.

10. CRIB WORKS

10.1 Description

This work shall consist of construction of cast in-situ concrete erib works with wet mixed
shoterete machines, on the cut slopes.

The Firm shall assemble and fix the member of the formwork after trimming and clearing
on the cut slope firmly.

The Firm shall trim surface of slope before the formwork carefully so as not to cut too
much. The place be cut too much shall be re-shaped with burying by clay.

The Firm shall remove loosed rock or boulder on the slope to secure stability on slope surface.
If removal of the rock/boulder is difficult due to many loosed rocksboulders on the slope, the
Firm shall notify and follow the UFRMP's direction.

The Firm shall treat on the slope so as not to make conditions affecting stability of the
crib works such as settlement, sliding, unevenness, and so on.

In case of reinforcing by anchor bar/pin at beam intersections of the crib according to the
site condition, the anchor shall be installed in the direction of perpendicular to the slope.
If the installed the anchor is not fixed to ground tightly, the void between anchor and
ground shall be grouted by mortar or cement milk.

In case of filling inside of the crib works by seil, the Firm shall fill a soil with appropriate
compaction from bottom to surface of beam of the crib.

In case of filling inside of the crib works by sand bag, the Firm shall use full packed sand
bag, and fix the bag so as not to drop off from bottom of beam of the crib. Additionally,
the sand bag shall be filled densely so as not to be settled or moved.

In case of filling inside of the crib works by cobble stone, the Firm shall conduct the
work with filling the space between cobble stones by crusher-run stone.

In case of covering inside of the erib works by pre-cast concrete plagt
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conduct the work so as not to make space between beam of the cnb and the concrete
plate. The space shall be filled by mortar.

The Firm shall conduct shotcrete so that thickness of sprayed mortar/cement is uniform.
Detail specification for reinforcement bar and mortar/cement shall be conformed
requirements mentioned in the Design documents.

In case that slope surface has a high water-absorbing property, the Firm shall absorb the
slope surface in advance.

In case the slope consists of soil, the Finm shall compact the slope surface so as not soil to
be scattered by pressure of spraying. If sprayed material adheres to frame or
reinforcement bar, the Firm shall remove and clean it immediately before becoming
hardened.

In case that spring which is expected to affect the work is found, the Firm shall report and
discuss about the Design documents to the UFREMP.

The Firm shall spray a material perpendicularly to a slope and shall not spray on
rebounded material on a slope. If rebounded material adheres on a slope, the Firm shall
remove it carefully before spraying.

The Firm shall not perform finishing of sprayed mortar/concrete by steel trowel,

In the case where the spraying is carried out in two or more layers, the Firm shall conduct
so that separation is not occurred between the layers.

10.2 Materials
10.2.1 Mortar

Mortar shall conform to [Section 4. Concrete and allied works] of the technical specifications.
The mortar shall meet the requirements in the following table.

Reguirement of Mortar
Design strength Sieve designation for
(Nisq.mm) | AB8regate aggregate

10mm: 100% pass and
Smm: $5% of total weight pass

Mortar 18 Fine

10.2.2 Reinforcing bar

In the structural calculation of the crib works, allowable unit stress of reinforcing bar is
set as following value,

Allowable tensile stress: 18,000M/=q.cm (180N/sq.mm)
Allowable shearing stress:  8,000N/sq.cm (B0N/sg.mm)
Reinforcing bar for the crib works shall conform the Drawings and following standard.
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Tensile strength Yield point
Item (Nisq.mm) (N/ ) Reference
Deformed steel bar more than 490 3435 ~ 440 SD345
10.2.3 Wire ner

Wire nets shall conform to JIS G 3552 or equivalent. Galvanized coatings for wire nets
shall conform to JIS H 8641 HDZ 45 or equivalent.

Wire nets shall meet the requirements in the following table.

Requirement of Wire Net
Diameter | Mesh | Width | Length | Unit weight Line coating Tensile
of wire | size (m) (m) (kg/sq.m) (g/sq.m) strength
(mm) | (mm) (N/sq.mm)
o 2.0 50=50 1.0 10.0 1.0 Mot less than 290~540
23

I10.2.4 Anchor bar/ Anchor pin

Anchor bar and anchor pin shall conform to BS 4449 Grad 460 or equivalent. Galvanized
coating for anchor pins and anchor bars shall conform to JIS H 8641 HSZ 45 or equivalent.
Anchor bar and anchor pin shall conform to the Drawings or the UFRMP’s direction.

10.2.5 Wire net formwork

Wire nets to be used for formwork shall conform to the following table and JIS G 3553 or
equivalent, Wire to be used shall be conform to JIS G 3547 or equivalent. Diameter of
wire shall ne not less than 2.0 mm. Mesh size shall be not less than 10 mm. Where wire
nets are connected, overlaps of 13 cm or more shall be secured.

Reguirements of Wire net
Diameter of | Mesh size (mm) Height Weight Linc Tensile
wire (mm) xwidth (kg/unit) | coating | strength
(mm *mm} (g/sq.m) | (N/sg.mm)
Wire nets 2.3¢ 15=25 300=300 2.7 Not less | 290~-540
than 25
Hoop tie | 3.2¢ T5=150 - - Mot less | 200-540 |
than 30
4.0 75=150 - - Not less | 290~540
than 25
10.2.5 Construction Requirements
Method Statements, Working Drawings / Shop Drawings
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The Firm shall submit the Method Statements, Working Drawing/ Shop Drawings to the
UFRMP, for his approval. At least 28 days prior to the commencement of the relevant
activity,. UFRMP has the authority to relax or do away with this requirement, if he
chooses to do s0, on a written requirement made by the Firm.

The above documents shall clearly spell out the method the Firm proposes to carry out
the construction / fabrication of the Permanent Works and Temporary Works, carrying
out the quality control test and their frequency. They shall also further give details of
safety measures and the equipment and personnel to be deploved to carry out this work.
No payment will be made for preparing the above documents,

Freparation of Slopes

(/] Trimming and clearing

The Firm shall tnm and clear a slope by hand andfor construction machinery. Where
water 15 encountered due to seepage, springs, and other reasons on a slope, the Firm shall
take adequate measures afier reporting to UFRMP for his direction. The Firm shall notify
UFRMP of the completion of slope trimming and clearing for his approval.

(i)  Removal of Rock and Boulders

Unstable rocks on a slope shall be removed by hand as much as pmsihle Unstable rocks
to be removed shall be selected based on the investigation mentioned in the sp:mﬁt-aunn
and reported to UFRMP for his approval,

fii5)  Removal of trees and shrubs

Trees and shrubs which may obstruct the work shall be removed prior to the
commencement of the works. Trees and shrubs to be removed shall be selected by the
Firm and approved by the UFRMP.

fivi  Disposal of surplus soil and removed trees and shrubs

Disposal method of surplus soil and removal of trees and shrubs shall conform to the
Drawings, Specifications or the UFRMP’s direction.

Payment for slope trimming and clearing, removal of boulders and rock, removal of trees
and shrubs, disposal of surplus soil, rock, boulders, trees and shrubs shall be deemed to
be included in the unit rate for Crib rock, unless otherwise paid under other items.

I0.2.6 Fixing reinforcing bars, anchor bars, anchor pins, wire net, and formwerk af
the wire nets.

Uneven surface of a slope where a beam of the crib is aligned shall be treated by casting
concrete over the surface using a shotereting machine, to the satisfaction to the UFRMP.
The spraying concrete shall conform to the requirements in 1.2.1 and the consistency of
the concrete shall be suitable to be used in the shotcreting machine.

Wire nets shall spread over and firmly fixed to a slope. Formwork of wire nets and
reinforcing bars, anchor bars, anchor pins shall be arranged and firmly fixed to the
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ground to avoid any vibration and displacement until concrete become hardened. The
Firm shall notify UFREMP of the completion of arrangements of reinforcing bar, wire
nets. and formwork of wire nets for his approval.

Payment for smoothing the surface by concreting, arrangement of wire nets, reinforcing
bars, anchor bars, anchor pins and formworks of wire nets shall be deemed to be included
in the unit rates for the crib work.

16.2.7 Arrangement of reinforcing bar

Reinforcing bar shall be deformed steel bar which conform the reguirement mentioned in
Section 1.2.2 above. The reinforcing bar shall be arranged as required in the Design
documents or following conditions.

Thickness of covering concrete: more than 40mm

Interval of reinforcing bar: more than diameter of reinforcing bar or more than 20mm
Length of reinforced joint: it shall be obtained by the following equation
la=pxdsa/(4X Tsa)

where,
La : length of reinforced joint (mm)*
L : diameter of reinforcing bar (mm)
0 sa : allowable tensile unit stress
(allowable value is 200N/sq.mm for calculation for length of reinforced joint)
T5a : allowable adhesion stress

{allowable value is 1. 4N/sqg.mm for calculation for length of reinforced joint)
*: Length of reinforced joint shall be reckoned 10mm as a unit,

Reinforced joint shall not be aligned at beam intersections, and reinforcing bar shall be
jointed vertical direction.

10.2.8 Concreting the crib frame

Wet mixed shotcreting machines shall be used for the work. The spraying concrete shall
conform to the requirements in 1.2.1 and the consistency of the concrete shall be suitable
1o be used in the shotcreting machine.

The Firm shall prevent the concrete from bouncing, and shall not reuse the bouncer
concrete. Joint of concrete shall be adequately cleaned so as to prevent cold joints. Joints
shall not be placed at vertical frames. Surface of concrete shall not be finished with
trowels. The Firm shall clear inside cribs after conereting.

Unless otherwise indicated in this specification, concrete for structure shall conform to
Section 4,

10.2.9 Quality control

The Firm shall execute qualification test to secure design strength mentioned in Section
1.2.]1 above and make use of it w0
temamih 'ﬁ-{; I >
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Technical Specifications
(i) Material
Aggregate  Alkali-silica reaction test
Sieve analysis test
Density and water absorption test
Cement Physical test
Chemical analysis test
Heat of hydration measurement
{fi)  Construction
Compression strength test
Fine aggregate surface moisture test
Chloride content test
Timing of testing and standard value is shown in the table below.
Timing o v
Item Testing Standard Standard Timing of testing
value
Material Alkali-silica reaction test JIS A 1145, | Evaluated as | Depending on
1146 harmlessness | certificate of
or equivalent analysis at initial
and timing of
changing material |
Aggregate | Sieve NS A 1102 or | Resultshall | Depending on
analysis equivalent be reflected | certificate of
Densityand | JISA 1109 or | tomix ratic | analysis at initial
water equivalent plan and timing of
absorption | JISA 1110 0r changing material
equivalent
Cement | Physical test | JISR 5201 or | Standard Depending on
equivalent value of certificate of
Chemical JIS R 5202 or | Ordinary analysis at initial
analysis for equivalent Portland timing
Ordinary cement in
Portland JISR 5210
cement
Heat of JISR 5203 or
hydration equivalent
measurement
Construction | Compression strength test | JSCE-F3561- | 18N/sq.mm | Once per when
2005 or amount of
equivalent Spraying moriar is
S0cu.m, ora
NS Al1107 week, three
AND JIS A samples pare test,
1108 age of concrete
or equivalent shall be 28days or
Tdays. One
sample per test in
case that amount
of spraying mortar
is less than
Slcu.m
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Fine aggregate surface JNSA 1INl or One or two per
moisture test equivalent day
Chloride content test Less than Three samples per

0.3kgfcu.m | test, & initial
timing and once
per five days of
spraying work

(iti)  Test construction and Compression strength test

The Firm shall execute a test construction and compression strength test to confirm
securing of mix ratio and required strength of spraying mortar based on the method
statement before main construction. The specimen for the compression strength test shall
be made in the test construction. The specimen shall be 28days age of concrete and have
more than design strength. If the specimen has not enough strength, the Firm shall correct
mix ratio and construction method to secure the required strength.

Unit volume of cement: more than 400kg/cum

Water-cement ratio: less than 60%

Ref £ ot
Water-cement ratio Unit volume (kg/cu.m)
(%) Cement | Water | Fine aggregate
(€) (W) (S)
55 420 231 1,550

Admixture shall be used as necessary
10.2.10 Filling with soil above the horizontal beams of the crib

Water may collect and pool in prismatic sections above the horizontal beams of the crib.
In order to prevent this, and to facilitate the surface water to easily drain off, the prismatic
sections shall be filled with soil which is not detrimental to vegetation growth,

No payment will be made for this work and shall be deemed to be included in the unit
rate.

1.3  Measurement and payment
fi) Measurement

The crib shall be measured in linear meters along the center lines of each beam of the erib
arrangement. Suitable deduction shall be made to avoid the duplication of the length at
the beam intersections.

(i)  Payment

The guantity of crib as measured above shall be paid in the Firm unit rate of linear
meters. The rates shall include all that has to be carried out to place the crib in place. The
rate shall be full compensation for all labour, material, equipment and incidental required
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1o complete the work.

ROCK BOLT WORK

1.1 Description

This work shall consist of drilling and connecting rocks with rock bolts. The work shall
be carried out in accordance with these specifications and lines, level and grades,
dimensions and cross-sections shown in the Drawings or as directed by UFEMP.

a.

11.2  Materials
11.2.1 Threaded Bolt

Threaded bolts shall conform to JIS G 3112 or an equivalent, with a nominal diameter of
19mm. Threaded bolts shall conform to the Drawings and this specification.

Requirement of threaded bolt
Tvpe Dimension Unit Yield Tensile ZLinc coat
{mm) weight point strength | thickness
(kg/m) | (Nfsq.m) | (N/sq.m) (pm}
Threaded D19 4.11 > 345 = 490 =76
(AS 345 bolt SD345
or an equivalent)

11.2.2 Facing
Facings include nuts, rounded washers, metal square and shall conform to the Drawings
and the specification.
Type Dimension |  Unit Tensile Line Standard
{mm) weight | strength coating
(g/Nr) | (N/sq.mm) | thickness
(pm)

Nut M25, L=30 305 =49 JIS G 5503

(AS tip nut = 900 JIS H 8641
FCAD 900-8 or HDZ 335

an equivalent) Or an equivalent
Rounded Washer |76, L=25 345 |=900 = 49 JIS G 5503

(AS washer JIS H 8641
FCAD 900-8 or HDZ 35

an equivalent) Or g{ﬁm_ﬁ!w
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Metal square 150x150x9 | 1390 = 400 =76 JI5 G 3101
washer 55400 JIS HEG641
HDZ 55
or equivalent

11.2.3 Centralizer

Centralizer shall be shown in the Drawings and made of steel. Centralizers shall conform
to the following requirements and shall be capable of facilitating easy construction and
having excellent durability.

Radis FC i
Dimension Unit
Type (mm) weight Standard
Centralizer 035, L=153 28g/Nr JIS G 4401 or
(K-1 spacer or an equivalent) SK85 (SK3) an equivalent

11.2.4 Cement

Cement used in the work shall be ordinary Portland cement, and shall conform to IS 269-
1976.

11.2.5 Water

Water used in mixing shall not have a negative influence on the hardening, strength
development and workability of concrete, and shall be free from any substance which
may cause steel corrosion. Water shall conform to IS Specifications.

I1.3 Construction requirement
11.3.1 Method Statement, Method Statements, Working Drawings / Shop Drawings

The Firm shall submit the Methods Statements, Working Drawing / Shop Drawings to the
UFRMP, for his approval. At least 28 days prior to the commencement of the relevant
activity. UFRMP has the authority to relax or do away with this requirement, if it chooses
to do so, on a written requires made by the Firm.

The above documents shall clearly spell out the method the Firm proposes to carry out
the construction/ fabrication of the Permanent Works and Temporary Works, carrying out
the quality control test and their frequency. They shall also further five details of safety
control test and the equipment and personnel to be deployed to carry out this works. No
payment will be made for preparing the above documents.

I1.3.2 Drilling
(i) Drilling machine used shall be selected from either rotary type drilling machine or
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rodary-percussion drilling machine, considering soil properties, ground condition,
design requirements, and the site condition. Diameter of drilling shall be selected
based on the requirements shown in the Drawings. Drilling methods including tvpe

- [ ]

of drilling mar.hm: diameter of drilling, drll.lilng positions and direction of drilling
shall be including in the Method Statements.

(ii) In order to ensure the comrect depth of dnlling is measured, the Firm shall take
photos of the borehole after completion of the drilling as evidence. The photo shall
show the borehole with inserting drilling rods, the Firm's supervisor and slip
mentioned borehole depth calculated by number and length of the used drilling rods.

The Firm shall inform the UFRMP, whenever he completes the drilling of each hole and
shall not commence the installation of the threaded bolt without the approval of the
UFRMP.

11.3.3

(i)

(ii)

11.3.4
(i)

(ii)

(iii)

11.3.5
(i)

(ii)

Installation of Rock bolt

The centralizers shall be attached to the threaded bolt before it is inserted into the
borehole. The spacing between the centralizers shall not exceed 2.5m. The Firm's
Method Statement shall clearly s_pell out the method of installing the threaded bolt
into the borehole.

The Firm shall notify UFRMP of the completion of the installation of the rock
bolt into the borehole, for its approval.

Grouting

The cement grout material shall be filled into the borehole after inserting the
threaded bolt. Grout shall be filled from the bottom of the borehole using a
grouting pipe attached to the threaded bolt or separately installed into boreholes.
The Firm shall add suitable admixtures if it is necessary, with the approval of the
UFRMP, to prevent the shrinking of the grout. The guiding pipe shall be removed
from the borehole after grouting is completed. The specified strength of cement
grout shall be 24 N/sq.mm and its flow value shall be between 10 and 20 seconds.
Where a borchole near the surface is not filled with grout due to its fluidity,
mortar with thick consistency shall be filled in tis void space instead. The Firm's
Method Statement shall clearly spell out the method of grouting,

The Firm shall notify UFRMP of the completion of grouting works for its
approval.

Payment for grouting and filling with mortar shall be deemed to be included in the
unit rates for the rock bolt work.

Head treatment work

Head works are carried out to secure the exposed end of the threaded bolt with the
other accessories such as nuts, metal square washers etc. while applying torque to
the threaded bolt.

Conformity tests shall be performed on the threaded bolts to ensure that it can
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(iii}  The metal square washers, rounded washers if stipulated in the Drawings shall be
fixed to the threaded bolts as shown in the Drawings.
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of 18kN shall be applied to the threaded bolis by tightening the nutﬁ
{iv)  The Firm shall notify UFRMPof the completion of head works for his approval.

11.3.6 Construction folerances
Unless otherwise specified the tolerances for the work shall be as follows;

ltem Category Tolerance Frequency of inspection
{ mm )
Drilling Drilling depth Design value of more Each borehole
Displacement Maximum 100

11.4  Quality control
11.4.1 Cement grout
i) Initial test

‘The Firm shall execute the initial test of cement grout to ensure that the proposed mix
aftains specified qualities mentioned in 2.3.1 (i). The Firm shall, at least 14 days prior to
the commencement of the initial test, submit the proposed mix for UFRMP’s approval.
The initial test at a laboratory shall be witnessed by UFRMP. The initial test shall
conform to JSCE F521 1999 and BS 1881-116 1983 or equivalent. The initial test shall
be executed at the commencement of the work and at the time of changed construction
conditions and materials,

fii)  Conformity test for cement grout

In the course of the work, the Firm shall execute the conformity test for quality assurance
of prescribed cement grout. The conformity test shall conform to JSCE F521 1999 and
BS 1885-116 1983 or equivalent. Sample for the strength test shall be taken one time in
the moming and one time in the afternoon. Three specimens for the test shall be prepared
from the sample in each time. Flow test shall be executed two times at the start of mixing,
and the average value shall be considered as the flow value,

11.4.2 Rock boli work

i) Pull-out test on rock bolt

Description

The Firm shall execute pull-out test at the commencement of the works to confirm skin
friction resistance of geological condition at the site. The Firm shall fabricate the required
number of threaded bolts to be used exclusively in the pull-out test. In the pull-pout test

the threaded bolt shall be pulled out free the grouted borehole. Only after the grouting 15
well cured, the pull-out test shall be done.

The pull-out force shall be determined from the minimum value of the follows;
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Ultimate skin friction resistance between ground and grout
Ultimate bond stress between the threaded bolt and grout
Yield stress of the threaded bolt

The enable pull-out test as well as to secure safety implementation of the test, special
treatment to the threaded bolt to be used in the test may be considered and explained in
the Method Statement, such as limiting the length where high skin friction is anticipated.

Test method including testing apparatus shall be explained in the Method Statements.
The apparatus to be used shall measure such minimal displacement expected in this kind
of tests.

Structure of iest Rock bolt
mr.-'.;“-
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Apparatus of the test

(i) Pressure apparatus

Pressure apparatus shall have a nominal capacity which is more than 120% of the planned
maximum test load. The apparatus shall be what can keep constant load and pressure
time. Detail specification for the test is shown on the Design document.

(ii)  Bearing apparatus

The apparatus shall have enough strength against the planed maximum test load, and not
interfere the test condition during the execution.

(ili) Measurement apparatus

Load cell and displacement gauge shall be checked to indicate required accuracy,
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Technical Specifications
Structure of rock bolt for pull-out test
Sl S Hydraulic jack
Threaded bolt Dial gauge
Dial gauge
Sel ic Di  pull
Methodology of the test

As a basic method of the pull-out test, it is standard to load the threaded bolt fixed at a
specified length on the anchorage ground until it is pulled out. The Firm shall issue a
prior request to UFRMP to inspect the pull-out test at least 14 days before the test.

The test requirements shall conform to the following table.

Bull-out test requirement
Ttem Requirement
Timing of test The test shall be executed before conducting the main
construction
Number of test point | Three numbers or more for the target slope
Loading cycle Single cvele
Initial load 5.0kN or 10% of design maximum load

Design maximum Lower value of either ultimate skin friction resistance between
ground and grout or 90% of vield stress of the threaded bolt

Loading step Five steps or more including initial loading
Load increase shall be 10kN or 10 to 20% of design maximum
load
Loading time Five minutes for each step
JBrrmis_— s
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[ncreasing rate of 10kN or 10%% of design maximum load per minute

load Increasing rate of loading shall be constant

ltems to be recorded | Loading time, testing time, displacement of threaded bolt,
displacement of bearing apparatus and/or other items required
by the UFRMP

Location of test

The location of test shall be selected as where is not interfered the main construction. The
location shall be decided through the discussion with UFRMP.

& )
) Main construction point
@ Pull-out test point
@ po
3 {p
Reporting

Depending on the result of pull-out tests, UFRMP may revise design of rock bolt, such as
diameter of borehole, length of thread bolt, method of grouting, etc. Thus, the Firm shall
immediately report the rest results to UFRMP within 7 days of the tests. In case of
revision of design, UFRMP may take 28 days for the preparation of drawing and the
periods shall not be deemed as a basis for Extension of Time (EOT).

11.4.3 Conformity test for rock bolt work

Description

In the course of the work, the Firm shall execute conformity tests for quality control of
the rock bolt work. Test method including testing apparatus shall be explained in the
Method Statements. The apparatus to be used shall measure such minimal displacement

expected in this kind of tests. The Firm shall give 14 days prior notice to UFEMP to
witness the test. Only after the grouting is well cured, conformity test shall be done.

Apparatus of test
>

Pressure apparatus

Pressure device shall have a nominal capacity which is more than 120% of the
planned maximum test load. The device shall be what can keep constant load and
pressure time. Detail specification for the test is shown on the Design document.
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Bearing apparatus
The apparatus shall have enough strength against the planed maximum test load, and not
an adverse effect on beam of the erib or ground.

-

Measurement apparatus

Load cell and displacement gauge shall be checked to indicate required accuracy.
Test requirement

The test requirements shall conform to the following table. In case racks or deformation
which are detected by visual observation appear at loading plates of the other components
of the rock bolt, the rock bolt under testing is deemed failed and the Firm shall follow the
decision by UFRMP in respect of that case.

C i r

Item Requirement
Timing of test The test shall be executed after executing the rock bolt work
Number of test point | Minimum of 3% of total number of rock bolts
The test shall be executed where confirmation of loading 15

NECESsary
Loading cycle Single cycle
Initial load 5.0kN or 10% of design maximum load
Design maximum Design pull-out force or allowable skin friction resistance
load
Loading step Five steps or more including initial loading
Load increase shall be 10kN or 10 to 20% of design maximum
load
Loading time Five minutes for each step
Increasing rate of 10kN or 10% of design maximum load per minute
load Increasing rate of loading shall be constant

Items to be recorded | Loading time, testing time, displacement of threaded bolt
displacement of bearing apparatus and/or other items required
by the UFRMP

11.5. Hydroseeding & Vegetation Regeneration

11.5.1.Definition and Purpose

Hydroseeding typically consists of applying a mixture of mulch (which includes wood
fiber, rice, straw, compost and wood combination or other natural fibers), seed, fertilizer,
soil amendments and stabilizing emulsion with hydro-mulch equipment. The mulch and
stabilizing emulsion temporarily protects exposed soils from erosion by water and wind
while the send germinates and establishes permanent cover.

11.5.2.Appropriate Applications
Hydroseeding is applied on the cut slopes along the National Highway.

11.5.3.Design Paramefers :
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Technical SMM

In order to select appropriate hydroseeding mixtures, an evaluation of site conditions
shall be performed with respect t1o:

aj
Soil types and conditions
b)
Maintenance requirements
c)
Site topography
d)
Sensitive adjacent areas

Season and climate

Water availability

2)
Vegetation types
h)
Plans for permanent vegetation
Selection of hydroseeding mixtures shall be approved on a project by project basis by a
landscape architect or revegetation specialist.

11.5.4.Application
The following steps shall be followed for implementation of hydroseeding:

a)
Hydroseeding is accomplished using a multi-step process. The multi-step process
ensures maximum direct contact of the seeds to soil. When applying the mixture of
fiber, seed etc.. the seed rate shall be increased to compensate for damage o seed
from the hydroseeding equipment or seeds having inadequate direct contract with the
soil.

b
Prior to application, the slope, fill area or area to be seeded shall be roughened with
the furrows trending along the contours.

A mulch shall be applied to keep seeds in place and o moderate soil moisture and
temperature until the seeds germinate and grow.

Each seed bag shall be delivered to the site sealed and clearly marked with species,
purity, percent germination, dealer’s guarantee and dates of test. This documentation
shall be provided 1o UFRMP. The container shall be labeled to clearly reflect the
amount of Pure Live Seed (PLS) contained. All legume seed shall be pellet-
inoculated, Inoculant sources shall be species-specific and shall be applied at a
typical rate of 2 kg of inoculant per 100 kg of seed (2 percent inoculgatyweight).
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€)
Hydroseeding mulch mixture shall be applied so that seeds and soil are completely
covered and there are no visible signs of seil or seeds exposed. The mulch mixture
shall be applied at a rate that covers a minimum of 85% of the soil surface. Slurry
shall be applied so that it does not run off the soil or down the slope.

Fertilizer shall be pelleted, granular or soluble form.

g)
Follow-up applications shall be made as needed to cover weak spots and to maintain
adequate soil protection.

h)
Over-spray onto the travel way, sidewalks, lined drainage channels and existing
vegetation shall be avoided.

11.5.5. Maintenance and Inspection

a)
Conduct inspections as réquired.

b)
All seeded areas shall be re-seeded, fertilized and mulched within the planting
season, using not less than half the original application rates. Any temporary
revegetation efforts that do not provide adequate cover must be reapplied as
required.

The Firm is responsible for maintaining all slopes to prevent erosion.

1 1.6 Measurement and payment
Measurement

Drilling shall be measure in linear meters. The expected material for drilling uniform as
weathered rock.

Rock bolt shall be measured in linear meters of bolts installed by the Firm and accepted
by the UFRMP.

Payment

The length of drilling measured as above shall be paid in the Contract unit rate. The rate
shall be full compensation for all labour, material, equipment and incidental required to
complete the work

The rock bolt measured as above shall be paid in the Contract unit rate and shall be full
compensation for all labour, equipment, tools, materials and fitting parts, temporary
works, grouting initial test, conformity tests and any necessary ilems to complete the
work as specified in this Specification.

Head treatment shall be paid in the Contract unit rate and shall include the accessories
such as metal squire washers, round washers, threaded bolt, nut, applying torque ete. and

any other work needed to keep the Head treatment in place, -.:ﬂ"" |
- 7T ke Chisd Be -_m'" \
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Pull out tests shall be paid in the Contract unit rate and shall be full compensation to
execute the test including the drilling, provision and installation of the rock bolt.

12. COVERING WORK

121 Deseription

The covering work is applied to prevent ground surface erosion by rainfall and frost
heaving, and to induce re-vegetation by improvement of circumstance for germination
and growth species. This work shall consist of procurement, delivery of materials of
covering work and laying of erosion control mat which is specified in this specification.

12.2 Material
i) Erosion control mat

The erosion control mat shall be high porosity and non-woven fabric mat that will feature
a random arrangement of water repellent ultra-fine fibers similar to the capillary roots on
plants. The mat protects the soil from environmental changes (rain, wind, frost heaving,
drought etc.). The inherent protection against erosion eliminates root swelling in exotic
species that germinate and grow quickly. The green matting is therefore to applied with
slow growing species.

The mat shall have enough experience 1o be applied to erosion control and re-vegetation
work on forest slope, and conform to the Drawings and this specification.

Type Unit Thickness | Unit oy Water Light C
dimension [mm) weight | stability | holding | penetration | fector®
(m) (g/sq.m) capacity
Erosion | W1 x L20 =20 < 100 | 90% for | = 2,000% = 10% =02
control 500k
mat

*: Erosion control product factor (ASTM D6459)

flilAnchor pin and peg

Anchor pin and pegs shall conform to BS 4449 Grad 460 or equivalent. Galvanized
coatings for anchor pin and pegs shall be conform to JIS H 8641 HDZ 45 or equivalent.

Requi £ anchir nin ad
Item Diameter (mm) | Len mm
Anchorpin |9 200
Peg 3 130

12.3. Construction requirement
[2.3.1. Method Statements, Working Drawings’ Shop Drawings
The Firm shall submit the Methods Statements, Working Drawing/ Shop Draguangs

<21t Project
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UFRMP, for his approval. At least 28 days prior to the commencement of the relevant
activity. UFRMP has the authority to relax or do away with this requirement, if he
chooses to do so, on a writien requires made by the Firm.

The above documents shall clearly spell out the method the Firm proposes to carry out
the construction / fabrication of the Permanent Works and Temporary work, if necessary.
They shall also further give details of safety measures and the equipment and personnel
to be deploved to carry out this work. No payment will be made for preparing the above
documents.

12.3.2.Preparation af slope
(i) Trimming and clearing

The Firm shall trim and clear a slope by hand and/or construction machinery. Where
water is encountered due lo seepage, springs, and other reasons on a slope, the Firm shall
take adequate measures after reporting to UFRMP for his direction. The Firm shall notify

UFEMP of the completion of slope trimming and clearing for his approval.
(i) Removal of Rock and Boulders

Unstable rocks on a slope shall be removed by hand as much as possible. Unstable rocks
to be removed shall be selected based on the investigation mentioned in specifications
and reported to UFRMP for his approval.

fifi)Removal of trees and shrubs

Trees and shrubs which may obstruct the work shall be removed prior to the
commencement of the works. Trees and shrubs to be removed shall be selected by the
Firm and approved by the UFRMP.

(iv)Disposal of surplus soil and removed trees and shrubs

Disposal method of surplus soil and removal of trees and shrubs shall conform to the
Drawings, Specifications or the UFRMP’s direction.

fvPayment for slope trimming and clearing, removal of boulders and rock, removal of
trees and shrubs, disposal of surplus soil, rock, boulders, trees and shrubs shall be deemed
1o be included in the unit rate for Crib rock, unless otherwise paid under other items.

12.3.3.Laying and fixing of erosion control mat

(i) The mat shall be laid from the top of the target slope. The edge of the mat shall be
fixed along the top of the slope with anchor pins and pegs. The edge of the mat
shall be set 30 to 50cm behind a slope shoulder.

{ii) The mat shall be rolled down gently without causing strong tensions from their own
weight. The mat shall be made close contact with the slope surface without any
gaps between them. The mat on uneven part only shall be installed additional pegs
to make close contact.

(iv)
verlapping width with lateral adjacent mat shall be approximately 3 cm, and with
the maps on the up and down shall be approximately 5cm. The mats are overlaid as

the lower side mat heiuwﬂ}ppﬂ side mat. Overlapping hall be
a e P el Enak
rall el ohde 2.";—;;: senl Lusperation Project

! T B S T g
Uttarakhand [ oot Rezounca Wianagamont Project
e 7 T Pk

]



112
Technical Specifications
fixed by the anchor pins and pegs.

{iv) The mat shall be fixed with anchor pins and pegs in the specified arrangement
shown below. If a channel or ditch are provided, the mat shall be placed up to the
edges of the channel / ditch.

v}
he mat shall be sprayed water to improve contact with the ground after laying.
Ugoec side
Bhouldar of shope :__ T
a2
- - L] L il - - Lo Ll -
|
E - om o - ==
3 :
1 gy -n = = = = L =
Lo st - ? O ‘I‘; e =
12.3.4
Measurement and payment
(]

Measurement
The work shall be measured in area which covered by the erosion control mat.

(i)  Payment

The area of the work measure as above shall be paid in the Contract unit rate. The unit
shall be full compensation for all labour, equipment, tools, safety measures, materials and
accessories such as anchor pins and pegs.

13.FENCE WORK

13.1.Description

The log fence work shall consist of procurement, delivery of materials of the work and
construction of log fence work.

The work shall be carried out in accordance with the Specifications and lines, levels and
grades, dimensions and cross-section shown in the Drawings or as directed by the
UFRMP. i

)
fa
13.2.  Material
J@m&pﬁﬂﬂ -~
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i} Wooden log

The wooden log to be used shall conform to the Drawings and this specification. The
Requirements of the wooden log are as follows:

L
the log shall be straight
the log with uniform overall diameter
the log with few nodes and unevenness

the log shall have antiseptic treatment

Requirement of wooden log
Item Diameter (mm) | Length (m)
Wooden log 100 2

(i) Iron bar
Iron shall conform the Drawings and following standard.

Item Length | Diameter Tensile Yield point | Reference
{m) (mm) strength (N/sq.mm)
(M/sg.mm)
Deformed 1 32 more than 490 | 345 ~ 440 50345
steel bar

(iii) Annealing wire

The wire shall be 2.6 mm diameter, and enough flexibility to bind the wooden log and
iron bar,

13.3.Construction requirement
13.3. 1. Method Statements, Working Drawings / Shop Drawings

The Firm shall submit the Methods Statements, Working Drawing / Shop Drawings to the
UFRMP, for his approval. At least 28 days prior to the commencement of the relevant
activity. UFRMP has the authority to relax or do away with this requirement, if he
chooses to do 50, on a wrilten requires made by the Firm.

The above documents shall clearly spell out the method the Firm proposes to carry out
the construction / fabrication of the Permanent Works. They shall also further give details
of safety measures and the equipment and personnel to be deployed to carry out this
work. No payment will be made for preparing the above documents.

13.3.2.Clearing

The Firm shall clear a slope by hand. The Firm shall notify UFRMP of the completion of
slope cleaning for his £v,|:|[:»n:|1.-£t;||:.||u Q) adereds

3
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13.3.3. Driving iron bar

The iron bar for fence post shall be driven on the ground perpendicularly until specified
depth shown on the Drawings. If it is impossible to reach the specific depth, the Firm
shall notify UFRMP to have UFRMP direction. The driving point of the iron bar shall be
on the line of same level and specified interval shown on the Drawings.
13.3.4.8etting and binding wooden log

Wooden log shall be built up behind the iron bar without clearance between the logs. The
wooden log shall be bound with the iron bar by the annealing wire tightly.
I3.3.5Backfilling

Space behind the fence shall be backfilled by soil and compacted firmly.

ﬁbl_'ﬂm\ IIIIII.r / ‘ - j'; . . J /ﬁﬁ'?wn:
Filing sod i , : 1: q

=

Fesce work Quantity of saterial perldm

[tem $tandard Wnkity it
Log matsrial (o} m 8f1m i1 pe
Iron bar  Lel 0w O15m [T pe

Nire &l im kg

13.1 Measurement and paymeni

fi)  Measurement

Fence shall be measured in linear meters.
(ii)  Payment

The length of fence measured as above shall include all that has to be carried out to place
the Fence work in place. The rates shall be full compensation for all labour, material,
equipment and incidentals requirement to complete the work.

s e S Cuief Enginoes
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Technical specification
Nirgad Design Drawings

Countermeasure Plan

L-Section of Nala

Excavation Quantity and Layout Diagrams of Steel Frame Dam No.

Excavation Quantity and Layout Disgrams of Steel Frame Dam No.

l.-i:-lw-:l —_

Excavation Quantity and Layout Diagrams of Steel Frame Dam No.

S | | R | g |

Dem]s of 5 Nos, Ground Sills at the Top

11

Soil Bag Channel Work

Cross section and Plan View of Retaining Structure below Checkdam no, 2

17

o foaf-aiem LA (LT =

Cut Slope Plan, L-Sections and Road Alignment Plan and Surface Area
Calculations

Channel Works Plan

Layout of Cage Gabion and Cage Frame Work below Dam No. |

25

32

Channel Works and L-Section Below Checkdam No. |

Channel Plan Cross Sections, Drop Works and L-Section in Nursery
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Techmical Speciffcations

Technical specification
Jawadi Design Drawings

1. Countermeasure Plan 1
2. L-Section of A-Line, B-Line and C-Line 2
3. Cut Slope Erosion Control Mat Fence Work at B-L-12 and B-R-14 3
4, Crib Work Area Calculation and Structural Drawing T
= Erosion Control Mat Upper Area and Under Area 12
6. | Quantity of Fence Work 13
T. Retaining walls and Excavation Quantity Calculation A-1, A-2 and A-3 15
B. Retaining walls and Excavation Quantity Caleulation B-1, B-2, B-3 and B-4 21
9, B-Line Channel 31
10. | Gabion Structures X-Sections 32
11. | Plan View, Cross Section and L-section of Channel Works A-line 37
12. | Plan View, Cross Section and L-section of Channel Works B-line 43
13. Plan View, Cross Section and L-section of Channel Works C-line 47
14. Channel Work after Junction of A, B and C 1 |
15. | Contour Plan Drawing for Road 33
16. | Road Plan to reach the Top of the Shde 54
17. | Cross Sections of Slope 59
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Retaining wall A-1
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Retaining wall A-1
For guantity calculation of excavaton
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Retaining wall A-2
For quantity calculation of axcavation
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Retaining wall A-3
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Retaining wall B-1

For quantity caleulation of excavation
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Retaining wall B-2
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Retaining wall B-2

For gueantity calculation of excavation
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Retaining wall B-3
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Retaining wall B-3
For quantity calculation of excavation
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Retaining wall B-4
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Retaining wall B-4
For quandity calculaton of excavabon
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Plan view channel work (4/4)
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Cross-section channel work B-line 2
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Cross-section channel work B-line 3
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Cross-section m:%:_._m_ work C-line 1
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6. Rock Bolt Structural Drawing 10
7. | Lavout Structural Drawing and L-section of Crib Work No.2 11
8. Covering work No. 1,2 and 3 14
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MNo.1 Crib work area
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Structure of test Rock bolt
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No.2 Crib work area
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No.2 Covering work area
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No.3 Covering work area No.4 Covering work area
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No.1 Covering work place

Developed view of fence work
— Quantity of fence wark
R v No.1 Covering work place
_— e 4,0+5.4+6.8+8.7+10.5+12.3+20.3+3 .1
T8 . w3 +26.1+29.7+33.4+36.2+5.7+38.2+38 4 -
—e — 1 +38.7+14 6+13.8+13.7+13.5+12.8+128 T
¥ T ) ﬂ.. +14.0=412.7m 5
._u. . 8 e No.2 Covering work place e
— =l 2.8+5.1+7.5+10.1+12.5+15.0+417.5+18.0 3
P e T +18.6+18.2417.7+17.3+16.9+16.5+15.8 &
L o SN o, g —ERG f +15.3+14 8+14 6+14 1+1.6+12.6+12 4 =
s i g =, 38 | +12.2+20.3+19.0+15.3+11.6+8.1+4.6
) S 4, B~ S5t +3.2+5.6+8.3+11.2+12.8+14.5+14.6 =
e 4 B ) s = +14.6+15.1+15.8+16.6+17.1+13.2+8.6 =
. TR . 91 m +7.7+7.5+14.0+13.0+11.7+10.5+8.3 =
T, - ' . ” bl m = mg1mﬂ; .
Wl r c 5§ I : ..__-1n_- p ﬂ.l.n.
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Channel work{No.2,.4)
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Supervision Flan

The Project for Natural Disaster Management in Forest

Areas in Uttarakhand

Supervision Plan

FOR THE STABILIZATION OF SLOPES AT NIRGAD
NEAR RISHIKESH, JAWADI NEAR RUDRAPRAYAG,
AND PADLI NEAR NAINITAL
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Stabilization of Slopes at Nirgad near Rishikesh, Jawadi near Rudraprayag and Padii near Nainital forthe 24 §

Project for Matural Disgster Manasgamen in Forest Areas in Littarakhand

1

Summary of the Contract

Contract Mo.

Mame ol :

wiork:

Uinder the
project:

Under the
jurisdiction of

Site Location

Description
of work:

Stabilization of Slopes at Nirgad near Rishikesh, Jawadi near Rudraprayag
and Padli near Mainital

Project for Natural Disaster Management in Forest Areas in Utarakhand

Chief Project Director, Uttarakhand Forest Resource Management Project,
24, IT Park. Sahasradhara Road, Dehradun

Nirgad, Tehri District
Jawadi, Rudraprayag District
Padli, Mainital District

Stabilization of debris flow and controlling water flow in Nirgad stream
near Rishikesh- Construction of stee] frame check-dams, stepped gabion
walls, retaining walls on slope, channeling of stream water, collection pits,
construction of proper drainage channel up to suitable stream and slope
stabilization works

Stabilization of landslide hill slope in Jawadi near Ruodraprayag-
Construction of crib works, stepped gabion walls, retaining walls on slope,
installation of erosion control mats and hill side works, channeling of stream
water, collection pits, construction of proper drainage channel up to suitable
Etream

Stabilization of landslide hill slope in Padli near Nainital- Construction
of crib works, retaining walls on slope, installation of erosion control mats
and hill side works, channeling of stream water, collection pits, construction
of proper drainage channel up to suitable stream along with the construction
iof realigned National Highway

1-1



Stabilization of Siopes sl Mirgad near Rishikesh, Jawad near Rudraprayag and Fadli mear Mainital for the zd?
Project for Natural Disaster Management In Forest Areas in Uttarakhand

Plan of Supervision

Organization

Supervision organization is shown as per attached annexure of Fig.1 as Supervision Organization
Chart

Language
Language shall be in English as specified in the contract document.

Standards

Special attention of the Firm is drawn to the relevant sections and clauses of the Mational Building
Code of India, 1984, PWD specifications and latest BIS Codes (latest editions along with
amendments) and should follow them strictly, in addition o the specifications and conditions
stipulated in this volume.

Materials and workmanship shall comply with the relevant Indian Standards (with amendments),
unless a more recent amendment is specified hereinafter, or with the requirements of any other
suthoritative standard approved by UFRMP, which shall be no less exacting in the opinion of
UFRMP than the corresponding standard quoted herein,

The following Indian Standards which are IMPORTANT and are referred to in general
specifications and used in construction works. These standards are to be strictly adhered to unless
otherwise is applicable in the relevant context. These standards are 1o be followed both in respect
of materials and construction of civil enginesring works included in the hids,

Table 1: List of IS Specifications

No. 1S No. Description
1 | 269-1976 Ordinary and low heat Portland cement
2 | 383-1970 Coarse and fine aggrepates from natural sources for concrete
3 | 455-1976 Portland slag cement
4 | 456 Code of practice for plain and reinforced cement concrele
5 | 5316-1959 Methods of test for the strength of concrete

6 | 800-1984 Code of practice for general construction in steel
7 | 1199-1959 | Method of sampling and analysis of concrete
B | 3385 Code of practice of measurement of civil engineering works
9 | 2116-1980 | Sand for masonry mortars

10 | 2250-1981 Code of practice for preparation and use of masonry moriars
11 | 2386 (pt.1- | Methods of testing for aggregate for concrete

8)
| 12 | 2720 Methods of test for soil
13 | 3370 (pt-1- | Code of practice for concrete structures for storage of water
4)
14 | 3764-1966 | Code of practice for excavation work
15 | 4082-1977 | Recommendations on stacking and storage of construction material at
sile

16 | 7293-1974 | Safety code for working with construction machinery
17 | 7969-1975 | Safety code for handling and storage of building material

18 | 7293 Safety code for working with construction machinery

19 | IRC Code | Indian Road Congress (IRC) code for road construction
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2.4 Standard document on supervision
I. Coniract
2. Ceneral condition of contract {GOC)
3. Technical proposal including:
= Technical specifications
*  Construction drawings
*  Technical forms
4, Price schedule (BOQ) and commercial conditions
5.  Supervision plan
6.  Quality assurance (QA) / quality control (QC) plan
7. Safety plan
2.8 Flow of supervision
Figure 2 shows the flow of supervision.
— Approval of :
rtrasy | | comsrccion | Wy | AL | B | ioop crawing | W | Scwingou
L 2
-mﬂ:ﬂ Safoty control | @ | Measurement | g E;‘l'!'g ‘ & [“'P“.'i"::"“
B
a5 Progre it Asrbuilt Final
E‘ﬂiﬁ:ﬂ Hwﬁn: . w . docaments - ki o
L
Relonse of
‘ p.mﬁm @ Enrnl Pkﬁ o | 4| Handover
BeGlr by
Figure 1: Flow of supenvision
2.6 Details of supervision work
2.6.1 Approval of construction plan

Unless otherwise specified, at least 28 (twenty-eight) days before the commencement of the
works, the Contractor shall submit the following construction plans for the Engineer’s approval.
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The Engineer shall examine the construction plan based on contract documents such as technical
specification, drawings, etc. If there is not enough description or any discrepancy between the
construction plan and the contract documents, the Engineer shall request the construction plan to
be revised, The Engineer shall issue a letter of approval of the construction plan upon approval.

1. Work schedule

2. Construction method

3, Temporary work plan

4. Quality control method

5. Measurement method

Safety precautions

Plan for disposal of surplus soil
Plan for waste disposal

e ER- o

o =

Environmental protection measures

A Work schedule

The Engineer shall request the contractor to submit the master and detail schedule, the format
of which is shown in the Annex, for whole work and each site of Nirgad, Jawadi and Padli, The
Engineer shall examine whether the proposed schedule is applicable and within the period
mentioned in the contract.

b. Construction method

Based on the check points shown in Table 2, the Engineer shall examine the construction method
submitted by the Contractor.

Table 2: Check points for construction method

Type of work Check paints
1. Structure of construction management =  Organization charl, personnel, address,

telephone number, etc.. for construction

management by the Contractor including
subcontractor

*  Name, personnel, address, telephone
number of related organizations such as
UFRPM, UKFD division office, Highway
Authority, Irrigation Department, local
govenment, police office, fire station,
hospital, ete.
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Type of work Check points
1. Temporary work Access road, office, labor house, stockyard

virmbar  eieealy alasfeleriy simaly desiaooss
Wakel SUEEY,. SeEINGRY  SUPDEY. GRENEgEe,

sewerage, iemporary rockfall prevention fence

2. Survey and setting out Control point, survey method, detail of profile

3. Ground sill Import and duplicate the material of cage frame
from Japan

4, Check dam Imporn and duplicate the material of steel frame
and expand metal from Japan, filling stones

5. Retaining wall Procurement of stone material, seiting gabion

6.  Soll bag channel Material of soil, control of size of soil bag,
CTC of rebar, shop drawing of plan

7. Cement concrete channel Form work, Rebar work, concrete mixing and
pouring

8. Pipe culvert under national highway Procurement of material of cancrete pipe, type

and capacity of truck crane to install concrete
pipe, step of installation, traffic diversion

9. Cutslope Safety measures for manpower and equipment,
excavation method, means of transportation
and disposal of excavated soil

10, Covering work Import of erosion control mat, preparation of
surface, procedure of laying and fixing
1. Temporary work Access road, office, labor house, stockyard

water supply, electricity supply, drainage,
sewerage, temporary rockfall prevention fence

2, Survey and setting out Control point, survey method, detail of profile

3. Rockfall prevention fence at the existing | Diversion of traffic, rockfall prevention fence,

road traffic control

4, Temporary access road Dresign of alignment, width, slant, etc.

5. Cutslope Safety measures for manpower and equiprment,
excavation method, means of transporiation
and disposal of excavated soil

6. Crib work Safety measures for manpower and equipment,

scaffolding, trimming surface, form waork,
rebar work, shotcrete work (mixing proportion,
joint)
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Type of work Check points
7. Hydro seeding Safety measures for manpower and equipment,

ealaction af hwden weadine mixtures.  hvdnn
SECHON O S0 TRIXIINGS,

EEF am R
seeding equipment fype, preparation anca,
scaffolding

8. Retaining wall work along public road Formwork, position and treatment of concrete
joint, concrele mixing, pouring concrete,
curing, removal of formwork, expansion joint,
constrisclion joint, ebc.

9. Fence work Procurement and quality control of wooden
log, how to drive iron bar, scaffolding

10. Covering work Import of erosion control mat, preparation of
the surface, procedure of laving and fixing

11. Retaining wall Procurement of stone material, setting gabion

12. Channel work Form work, Rebar work, concrete mixing and
pouring

Access road, office, Isbor house, stockyard
1. Temporary work water supply, electricity supply, drainage,
sewerage, lemporary rockfall prevention fence

Control point, survey method, detail of profile

2, Survey and setting out

3. Re-alignment of National Highway (Padli) | Retaining wall, diversion of traffic, traffic
control

4. Rockfall prevention fence along National | Diversion of traffic, rockfall prevention fence,

Highway traffic control

5, Cutslope Safety measures for manpower and equipment,
excavation method, means of transportation
and disposal of excavated soil

6. Crib work Safety measures for manpower and equipment,

scaffolding, trimming surface, form work,
rebar work, shotcrete work (mixing proportion,

joint)

7. Rock bol work Safety measures for manpower and equipment,
scaffolding, drilling equipment

8. Hydro seeding Safety measures for manpower and equipment,

selection of hydro seeding mixiures, hydro
seeding equipment type, preparation area,
scaffolding,
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9. Fence work Procurement and quality control of wooden
log. how 1o drive fron bar, scaffolding

10, Covering work Import of erosion control mat, preparation of
the surface, procedure of laying and fixing

11. Retaining wall Procurement of stone material, setting gabion

12. Channel work Form work, Re-bar work, concrete mixing and
pouring

- Temporary works plan

The Engineer shall examine the temporary works plan submitted by the Contractor based on
the check points shown in Table 3.

The Contractor shall furnish construction yards that shall be flat, suitably graded and covered
with gravel 1o avoid any pooling of water and getting muddied. Construction yards shall be
located at every site and shall be prepared and facilitated with Contractor's office with furniture,
equipment, consumables, stockyard for various malerials and parking space, etc. On
completion of the Project, the construction yards, including all facilities, shall be demolished
and the area shall be properly restored and returned to the legal owner.

Unless otherwise instructed by the Engineer. upon completion of the Works, the Contractor
shall remove all temporary facilities including temporary roads, clean up and restore the land
and vegetation to the satisfaction of the Engineer.

Table 3: Check points for temporary work plan

Type of work Check points

1. Mobilization Base camp, stockyard, site office, labor house,
laboratory, temporary muck stock, water
supply, electricity supply, drainage, sewerage,
24c.

2. Access road to the site Drawings of route, width, slope slant, etc.

3. Transporiation of materials, equipment, | Drawings and safety calculation for monaorail,
disposals, etc., between stockyard and | cable crane, truck. tractor, vehicle, manpower,

construction site ete.
4, Temporary rockfall protection fence Drawings and structural calculation 1o bear the
Ioad of falling rock.
d. Quality control method

The Contractor shall submit a quality control plan showing control items and values, and
countermeasures in case the value does not satisfy the conirol value,

Engineer shall examine the quality control plan submitted by the Co or based on the Qualip
: o —
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Control Sheet (QC8) shown in the Annex.

. Measurement method

Contrecior shall submit a measurement plan for each and every item of BOQ in accordance with
the description of measurement in Technical Specification.

The Engineer shall examine the measurement plan submitted by the Contractor.

f. Safety precautions

f4  Project Health and Safety Plan

Within 28 (twenty-eight) days before the commencement of the works, the Contractor shall submit
his Project Health and Safety Plan (PHSP). The Contractor shall cooperate and comply with
Engineer's instructions 1o have the PHSP approved by the Engineer before works at the site

COMMmMENces.
Main contents of the Project Health and Safety Plan shall include following;
1.  Safety Organizations and Communication

®  Safety control staff organizational structure, which should identify the personnel 10
be engaged solely for safety assurance (including the Comiractor's Accident
Prevention Officer, who will be responsible for all safety on the Site), their
responsibilities and authorities.

® Proposed interaction and communication procedures between the Contractor's
construction personnel and safety assurance staff.

®  Frequency and coverage of site safefy meetings, and regular site safety reports.
®  Safety information and fraining
®  Records to be prepared and maintained by the Accident Prevention Officer.

2, Measures for compliance by Subcontractors

3. Safety equipment and facilities

®  Safety equipment, rescue apparatus and protective clothing that will be required for
the Works. Such equipment shall include, but will not be limited to, eye protectors,
bearing protectors, safety hamesses, safety equipment for working underground and
in confined spaces, rescue equipment, fire extinguishers, first-aid equipment,
lanyards, hard hats and, where appropriate, associated shock absorbers and chest
harnesses.

®  Testing, inspection, and replacement of safety equipment, scaffolds, guardrails,
working platforms, hoists, ladders and other means of access, lifting, lighting, signing,
and guarding equipment.

® Operation and equipment or the specified first-aid station.
® Emergency and rescue procedure and associated equipment.

THIAEE T
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®  Any other equipment, gear and facilities necessary for prevention of accidents.
4. Protection of authorized and unauthorized visitors to the site (including people from the

arimimidsnrh
i i

L \,.;u.q 0
5. Supervision of safety systems

The means by which the Safety systems will be supervised, monitored and audited by the
Accident Prevention Officer to ensure dug compliance with the principles and objectives
of the Project Health and Safely Plan, and procedures for updating the Project Health and
Safely Plan

6. Safety of construction methods.

7. Proposals to ensure that construction methods do not compromise the Contractor's
commitment to the Project Health and Safety Plan or his compliance with regulations.

8. Types of hazards and emergency measures

An appreciation of industrial health hazards, and proposals for minimization of the risks
associated with such hazards,

@, Personal Health and Sanitation Program, which focuses on measures to be adopied by the
Coniractor in the worker's camp to ensure that the health of every personnel hired in the
Project is properly taken care of. This program includes the following:

(i} Installation of a temporary workers' camp, which is provided with sleeping quarters,
sanitary toilet and shower rooms, adequate potable water supply and lighting
facilities:

(ii) Personal hygiene and sanitation training for workers;
(iif} Orientation on the prevention of communicable diseases.
{(iv) For foreign workers, an orientation on local customs and traditions.
The design and location of the worker's camp is subject 1o the approval of the Engineer
and local authorities.
f.2 Traffic safety plan

At least 28 (rwenty-eight) days before commencement of the works, the Contractor shall submit his
Traffic Safety Plan for the Engineer's approval. The Contractor shall cooperate and comply with
the Engineer's instruction to have the Traffic Safety Plan approved by him before the start of site
WOrks,

The Traffic Safety Plan shall comprise of the following:

Type and main specifications of traffic control devices and facilities;
Details of all lane widths, etc.;

Program for installation and erection of traffic control devices and facilities;

Arrangement plan for traffic control facilities and services;
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® Traffic control methods during night time;

® Flag men with STOP/ GO boards and traffic lights shall be stationed 24 hours a day and 7 days

2 week at both ends of the woud, 1o guide fraffic,

Q. Plan for disposal of surplus soil

The Contractor shall submit the details of their chosen location for disposal, and the same shall
comply with the laws of India.

h. Plan for waste disposal
The plan for waste disposal shall comply with the laws of India.

1. Environmental protection measures

The plan for environmental protection measures shall comply with the laws of India. The plan shall
be implemented during work execution, and shall be monitored on a daily basis. The Contractor
shall take into account all statutes, regulations and all applicable local government by-laws while

preparing the plan,

1.  All works should be arranged to cause least possible disturbance to the environment and focal
residents/institutions, in particular soil erosion, along the right of way and adjacent area, to the
river/stream banks, irrigation canals and other waterways, Similarly, cutting of trees, tea shrubs
and other vegetation of economic, religious and ecological value found outside of the ROW,
whenever possible, shall be avoided; else, replacement planting in a place selected by the
owner of the affected tree and/or vegetation will be carried out by the Contractor in lieu of the
damage caused.

2. Proposals shall be submitted for:

(i) Vehicular traffic management;

(ii) Location of temporary structures,

(iiii) Garbage disposal site;

(iv) Storage area of construction materials, fuel and other petroleum products;
(v} Demolition of unwanted structures;

{vi} Cleaning up of work areas upon completion of all work; and the like.

The above proposals shall have the approval of the Engineer.

3. All spoils and unsuitable material shall be disposed of in accordance with provisions of the
Specification and Applicable Law.

Approval of material

The Engineer shall request the Contractor 1o submit the material sample sheet along with mill sheets,
test reports, brochures, manufacturer’s certificates etc. on each material as evidence to show that the
material complies with technical specifications, st least 21 (rwenty-one) days before the
commencement of works or procurement of materials, whichever eccurs earlier.
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The Engineer shall examine the material based on technical specifications. Afier the Engineer has
confirmed that the material conforms to the technical specifications, he shall issue the approval in
writing to the Contractor.

The Engineer shall instruet the Contractor 10 not commence the work or purchase the material
without the Engineer's approval. In case the contractor fails 10 submit appropriate documents to the
Engineer’s satisfaction 1o the Engincer and are necessary for approval by the Engincer by the
aforesaid period, the Engineer’s approval will be issued 21 days after receiving satisfactory
documents from the contractor and the consequences of the delay incurred from such situation shall
be borme by the Contractor,

2.6.3 Approval of shop drawing

Unless otherwise specified, at least 28§ (twenty-eight) days before the commencement of the works,
the Contractor shall draw the shop drawings based on the actual on-site condition, such as
landscaping, existing public infrastructures, etc., and submit to the Engineer for approval.

The Engineer shall examine the shop drawing based on contract drawings and the actual condition
on site, After the Engineer is satisfied that the shop drawing is applicable for work, he shall issue
the approval in writing to the Contractor.

In case the site condition has changed and the shop drawing is not applicable, the Engineer shall
request the Contractor to revise the shop drawing.

The Engineer shall instruct the contractor not to commence the work or purchase material without
the Engineer's approval of shop drawing.

In case the contractor fails to submit appropriate shop drawings that are to the satisfaction of the
Engineer and necessary for approval by him by the aforesaid period, the Engineer's approval will
be issued 21 days after receiving satisfactory drawings from the contractor and the consequences
of the delay incurred from such situation shall be borne by the contractor.

Table 4. Example of necessary shop drawings
Type of wark Shop drawing

l. Temporal work Layout of each site showing the control points based on the actual
survey by the contractor, layout of base camp and stockyard, plan/
section for access road, plan’ section’ detail for transportation
equipment at Padli, such as mono rail, cable crane, e1c.

2., Ground sill Plan, section, detail of assembling cage frame. layout and details of
lifeline and scaffolding.

3. Check dam Plan, section, details of assembling steel frame and expand metal.

4, Gabion retaining | Plan, section, details of retaining wall
wall

5. Concrete retaining | Plan, section of retaining wall, plan, section of temporary rockfall
wall (Jawadi) protection fence

6. Soil bag channel | Plan, section of channel work, details of fixing rebar
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7. Cement concrete | Plan, section, rebar arrangement
chanmne]
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9. Cutslope Plan, section of slope, layout and details of lifeline and scaffolding

10. Crib work Plan, section of crib work, layout and details of lifeline and
scaffolding

11. Eock bolt Plan, section, detail of rock bolt, layout and details of lifeline and
scaffolding

12. Hydro seeding Plan, section, detail of hydro seeding work, layout and details of
lifeline and scaffolding

13. Fence Plan, section, detail of fence work, layout and details of lifeline and
scaffolding

14, Covering work Plan, section, detail of erosion control mat covering work, layout and

details of lifeline and scaffolding

15. Realignment of | Alignment, plan, section, retaining wall at riverside
Mational Highway
in Padli

264 Survey and Setting out
The following come under job description and responsibility of the Engineer for survey and setting
out:
a. Job description

=  Establish basic survey points and benchmarks in cooperation with the Contractor and Site
Engineer.

*  Verlfy/ check Contractor’s survey work and repori.
»  Verify/ check for completed works in conformity with specifications,
*  Verify/ check for the measurement of completed work guantity.

b. Responsibility

»  Safeguard the basic survey points and benchmarks, and establish the reference points for the
loss incident.

»  Verfication of contactor’s survey work and report
= Verification of completed work quantity.

28.5 Inspection on site

Engineer shall conduct the inspection upon submission of the request in writing by the Contractor.
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The format of the inspection sheet is shown in the Annex.
The following come under job description and responsibility of Engineer for inspection:

a. Job description

=  Inspect all works, tests, machinery and materials according to technical specifications, drawing
and shop drawing.

= Measure the quantity of completed works.
= [nspect as-built drawings prepared by the Contractor for the site.

»  Assist Surveyor for verification of the contractor’s survey and report.

b. Responsibility

= Supervise/ inspect contractor's construction work in terms of workmanship and quality in
accordance with technical specifications.

*  Supervise' check the accuracy of field and laboratory tests.

266 Quality control
Engineer shall summarize the record of inspection into the quality control sheet (QCS). The format
of quality control sheet is shown in the Annex.

26.7 Measureament

Generally, the measurement shall be conducted by visual'workmanship inspection and
measurement of dimension in accordance with the Construction Plan approved by the Engineer.

Job description and responaibility of engineer for measurement shall be the followings.

a. Job description

*  Preparation of the progress payment certificate draft, which will be based on the contractor's
drafi.

*  Monitor and analyze the progress of construction.

*  Check the BOD and the invoice prepared by the Coniracior,

*  Survey and summarize monthly work quantities in cooperation with Site Engineers.
«  Arrange survey work in cooperation with the Contractor.

*  Prepare the quantity for the variation works.

b. Responsibility

*  Progress and work measurement
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28.8

2.6.9

*  Performance security submission

Supervision of work schedule

1. The Contractor shall maintain on site necessary computing, printing and plotting facilities,
along with suftably experienced staff to enable the program to be reviewed and updated weekly
and, where necessary, revised,

5]

The program shall be continually updated by the Contractor to include actual progress of the
works,

3. The Engineer shall monitor day-to-day progress against scheduled progress, comparing the
same with the master schedule.

4.  In case the acrual progress of the work is behind schedule as compared 1o the master schedule,
the Engineer shall request the Contractor to submit a proposal for countermensures to catch up
with the master schedule.

5. The Engineer shall review the program within 7 days, and where required by the Engineer, the
Contractor shall revise and resubmit the program for the consent of the Engineer.

Supervision of safety control

a. Monthly Project Health and Safety Plan

The Contractor shall submit & Monthly PHSP, the format of which is shown in the Annex, to be
approved by the Engineer before the commencement of the works every month. Monthly PHSP
shall comply with the approved PHSP and the Engineer's instructions on safety.

If the Engineer makes any subsequent recommendation or instructions on the PHSP in writing, the
Contractor shall revizse the PHSP accordingly.

Where the Contractor proposes to change, he shall give at least 7 calendar days® notice in writing.
Proposed changes are subject to the Engineer’s approval.

b. Accident prevention officer

1. The Comractor shall appoint an Accident Prevention Officer, whose duties throughout the
period of the Contract shall be exclusively connected with safety activities on the site.

2. The Accident Prevention Officer shall be a suitably qualified and experienced person, and shall
supervise and monitor compliance with the PHSP, and shall carry oul auditing of the operation
of the PHSP in accordance with a rolling program to be submitted, from time to time, to the
Engineer for his approval.

3. The Accident Prevention Officer's selection shall be subject to the Engineer’s approval.

4. The Contractor shall provide the Accident Prevention Officer with support staff, which will be
in accordance with the staffing levels set out in the Project Health and Safety Plan.

5. The Contractor shall empower the Accident Prevention Officer and his staff 10 instruct
emplovess of the Contractor and Subcontractors to cease operations and to take urgent and
appropriate action to make the site safe and prevent unsafe working practices or other

infringements of the PHSP or regulations. M
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[ Safety reports and notification of accidents

(3% | Safety reports

The Contractor shall submit regular site safety reports fo the Engineer as a requirement of the PHSP.
A summary report shall be submitted as part of the Monthly Progress Report. Prior to submission,
the Contractor’s Representative shall endorse the report. Site safety reports shall comprehensively
address all relevant aspects of site safety and industrial health regulations and, in particular, report
on all site safety audits undertaken during the period covered by the report. The format of Monthly
Safety Report is shown in the Annex.

c.2 Motification of accldents

The Contractor shall notify the Engineer immediately when any accidents occur, whether on-site or
off-site in which the Contractor, his personnel, Contractor's Equipment, or thoss of his
Subcontractors are directly or indirectly involved and which result in any injuries to any persons.
Such initial notification may be verbal and shall be followed by a written comprehensive report in
the format approved by the Engineer within 24 hours after the accident.

d. Safety equipment and clothing

The Contractor shall ensure tha: safety equipment and protective clothing as described in the PHSP
are available on the site at all material times and that measures for the effective enforcement of
proper utilization and necessary replacement of such equipment and clothing are incorporated into
the PHSP.

1. The Contractor shall provide all authorized persons on the Site (including the Employer’s and
Engineer's personnel) with protective clothing, where the minimum items shall be as follows:

#  Protective headgear (hard hat or similar),

®  Safety belt

® Reflective jacket

®  Safety boots (with steel e caps and steel sole plate)

Other items such as safery glasses, gloves, safety hamess, rubber boots ete., shall be provided
as necessary 1o the operation being undertaken.

2. The Contractor shall provide other necessary safety equipment, clothing and facilities as
instructed by the Engineer.

a. Safety inspections

The Contractor shall regularly inspect, test and maintain all safety equipment, scaffolds, guardrails,
working platforms, hoists, ladders and other means of access, lifting, lighting, signing and guarding
equipment. Lights and signs shall be kept clear of obstacles and shall be legible to read. Equipment,
which is damaged, dirty, incorrectly positioned or not in working order, shall be repaired or replaced

immediately.
immediately 2 —
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2.6.10

The Contractor shall establish and maintain at least one first-aid facility at each site.
1. The facility shall be located at the Contractor's principal works area and shall consist of a

treatment room, fitted with a hand-wash basin, a treatment bed, sterilizing equipment and
lockable steel cabinet big enough to store sufficient medical supplies for the Contractor’s
workforce, the Engineer’s site staff and any visitors to the site. In addition, two stretchers shall
be available for immediate use. The facility shall contain a recovery room that shall be

furnished with four chairs and a table.

g Health and safety information and training

1. ‘The Contractor shall ensure that safety, rescue and industrial health matters are given a high
degree of publicity to all persons regularly or occasionally on the site. Posters, in Hindi and
English languages, which draw attention to site safety, rescue and industrial health regulation,
shall be made or obtained from appropriste sources, and shall be displayed prominently in
strategic ancas within the site.

2. The Contractor shall carry out regular safety training courses, the frequency, coverage and
application of which shall be in accordance with the PHSP. The Contractor shall require all
Subcontractors” employees to participate in relevant training courses appropriate to the nature,
scale and duration of the subcontract works.

3. The Contractor shall carry out monthly general meetings and give out safety awards to
deserving laborers employed in the Project as a motivation for all to be more safety conscious.
h. Plant, equipment and qualified personnel

All construction plants and equipment used on or around the site shall be fitted with appropriate
safety devices, These shall include, but will not be limited 1o

1. Effective safety catches for crane hooks and other lifting devices;

2. Functioning sutomatic waming devices and, where applicable, an up-to-date test certificate for
cranes and hoists,

All construction plants and equipment used on or around the site shall be operated by suitably
quanlified personnel.

Supervision of protection of environment

The Contractor shall take all reasonable steps to protect the environment on and ofT the site and 1o
avoid damage or nuisance to persons, private and/ or public properties or others resulting from
pollution, noise, vibration or other causes arising as a consequence of his methods of operation. All
operations shall conform to the requirements of the government and local authorities in India
dealing with environmental matiers.

a, Controlling hazards

The Contractor shall be responsible for the protection and monitoring of the environment to avoid,
or else minimize adverse impact to it.

a.1 Storage on site

263
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(1) Materials and equipment on site shall be stored in a manner s0 as (o prevent damage to the sifte
and adjacent aress, and minimize hazards to persons, materials and equipment and all
temporary and permanent works, Storage areas shall be kept organized, neat and tidy.

(ii) Areas assigned for carrying out permanent works shall not be used to store materials, plant and
equipment, nor used as access 1o storage areas withoul prior approval of the Engineer.

(iii) Hazardous materials (including fuel and oil) shall be stored and handled only within an area
set aside specifically for this purpose. This area shall be enclosed from the remainder of the
site with waterproof concrete flooring and rainproof roof, so as to contain any spillage. It shall
also be clearly marked and display signs installed at a close distance from the storage area to
warmn unauthorized workers and visitors to stay away. The area shall be located away from any
natural waterways, drainage lines and open drains. In case of petroleum fuel and oil, a
collection basin is to be installed in the storage area to gather any spillages, and to facilitate
the recovery of the petroleum products for reuse or proper disposal using government licensed
recyclers or otherwise,

a2 MNolse and vibration

(i) The Contractor shall abide by the Central Pollution Control Board (CPCB) regulations and
other applicable laws and regulations related to noise and vibration levels.

(ii) The Contractor shall take all practical precautions to minimize poise resulting from work under
the contract, especially at sites adjacent 1o residential and institutional areas, from polluting
such areas and shall fit all equipment with noise suppressors o that noise levels are minimized.
Similarly, as much as practicable, construction methods that produce minimal vibration be
adopted, most especially in sites adjacent to residential and institutional areas where possible
damage to the structures due to vibration may occur,

al Disposal of surplus soll

Surplus soil shall be transported and disposed 10 a designated place mentioned in the Construction
Plan approved by the Engineer and shall not be dumped in public or private land near the
construction arca.

a4 Disposal of contaminants

Solid, liquid and gaseous contaminanis shall be disposed in accordance with relevant laws in India
and contractual requirements. Non-toxic and/ or non-hazardous liquid waste shall be stored in
approved containers for transport and disposed at locations approved by the Engineer and local
authorities. Non-toxic and’ or hazardous solid wastes shall be disposed by removal from site,
transport and depositing in approved locations. Toxic and hazardous wastes musi be temporarily
stored using suitable containers at a designated place suthorized by the Engineer and local
suthorities, and disposed through a government-licensed collection agent or otherwise.

a5 Disposal of refuse

The Contractor shall take adequate measures to ensure the site and associated areas are maintained
in a ¢lean and orderly condition. Provisions shall be made for daily removal of rubbish, debris
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surplus materials, etc., and for the stacking and storing of materials in authorized locations.

a.6 Dust control

Dwst screens and’ or watering of open and unpaved areas shall be arranged to control dust and
eliminate public health issues and’ or nuisance 1o adjoining residential and institutional areas,
National Highways often used by commuters, and natural habitats frequented by wildlife during the
period of the works.

a’t Water
(i) Water removal

Surplus water shall be promptly removed from site by draining off or by mechanical means to
keep the works reasomably dry so as not to interfere with construction work. The waler
removed from the site shall be kept reasonably free of soil, oil/ petroleumn and other debris,
and the discharge shall not adversely affect the adjoining landowner's residential and
livelihood assets, or pose 1o be & pollution hazard to waterways and farmlands.

(i) Water quality

The Contractor shall ensure that construction activities do not have a detrimental impact on
the water quality of surface or groundwater in the areas adjoining the site. Specific measures
shall be adopted 1o prevent the discharge of contaminated runoff from the site. When necessary,
potable water source of local people, such as springs located immediately downslope of the
site, shall be provided with protection (“spring box™) from contaminants originating from
construction works,

(iii) Contaminated water
All water contaminated by fuel, oil, chemicals or hazardous waste shall be subjected to proper
treatment such as an oil-water separator or other device accepiable 1o the Engineer, before
being discharged into storm water or natural drainage systems. The Contractor will temporarily

store the hazardous liquid materials in a suitable container, ready for disposal as prescribed in
subsection above,

(iv) Siltation

All draing, streams, and waterways shall be kept clear from mud, silt and other obstructions
arising from the execution of work under the contract. Soil and other debris removed from the
drains, streams and waterways are to be deposited by the Contractor in suitable areas subject
to the approval of the Engineer and concerned local authorities. The Contractor shall ensure
that effective construction practices are emploved to minimize siltation to the Engineer’s
satisfaction.

b. Protection of the works

The Contractor shall safeguard and protect the works and materials stored for use in the permanent
works until the works have been handed over to the emplover. The Contractor shall manage all
persons deployed at the site and provide adequate security to protect the works.

The Contractor shall ensure that access is maintained at all times to areas adjacent to the site, unless
otherwise instructed by the Engineer. M W .I'
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[ Soll erosion
Control measures may include:

(i) Install sediment filler, fences, hay bale filters, drains, filter strips, grass outlets, sediment
transport basin traps around culverts, drains, soil stockpiles and all other areas that may have
the potential 1o erode or be affected by soil erosion:

(ii) Install catch drains, slope drains and nearby dissipaters in conjunction with sediment traps
instalied 1o divert storm water around the site;

(iii) Stabilize by grass, materials (excluding pavements and screenings) stockpiled for periods
longer than one month;

(iv) Stabilize disturbed areas using measures such as drains and batters;

{v) Minimize as much as practicable, the removal of existing vegetation within and around the
project area at any time; and

{vi) Plan the execution of work under the contract in stages to minimize soil erosion during
continuous periods of rainfall that will cause heavy run-off.

Soil erosion control devices shall be regularly inspected and maintained, especially after heavy and/
of continuous periods of rain.

d. Soll contamination

The Contractor shall underiake all practicable control measures to prevent the contamination of the
soil in and around the site.

d.1 Acceptance of clean filling material

All filling material 1o be imported and used on the site shall be free from contamination.

d.2 Fuel chemicals and other hazardous materials

All practicable steps shall be taken to ensure contamination of soil does not occur through: fueling;
malntenance of vehicles or equipment; storage of fuel, chemicals, and other hazardous materials;
and spillage of such materials on 1o the soil, by ensuring all the above activities are conducted in
bounded or sealed areas.

d.3 Clean up of soll contamination

All soils contaminated during construction shall be cleaned by the Contractor to the satisfaction of
the Engineer, and at no cost to the employer.

Any contaminated soil material {whether or not contaminated by the Contracior) shall be removed
from the site in an approved manner to prévent further pollution.

d.4 Installation of oil separators

The Contractor shall install oil separator to prevent fuel, oil and other petroleum products from
spilling into the existing drainage lines and then into the adjacent soil, which will result in ijs-{f
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2.6.11 Progress meeting (monthly, weekly, etc.)

In order to implement construction work smoothly, regular meetings as shown in Table 5, shall be
held. The Contractor shall prepare and submit the draft of minutes of the meeting to be approved

by the Engineer. Agenda of weekly meeting may be as follows:
(i} Review of previous meeting
(i) Progress of this week
(iii) Schedule for next week
{iv) Materials, suppliers and subcontractors
(v) Survey and seting out
(vi) Personnel and site establishment
(vii} Contractual matters
(viii) Payment and certification
(ix) Technical issues
(x) Drawings and information
(xi) Safety
(xii) Letters and documents
Table 5;: Regular Meeting

Mo, | MName Time Venue Participants
| | Monthly | Beginning of | TCP Project director, deputy project director,
meeting | every month chief engineer, procurement engineer,

quantity  surveyor, design  engineer,
surveyor, entire Task Team, Contractor

2 | Weekly Friday  of | Task Team | Task Team, ficld Engineers, Contractor
meeting | every week | office at
each model
site

2.6.12 Monthly progress report

The Contractor shall submit a Monthly Progress Report in the format as shown in the Annex, in 10
scts, no later than the fifth calendar day of each month. The repont shall describe all works
performed up to, and including. the last day of the preceding month. The report shall constitute the
fundamental document for the procedure of each progress payment; therefore, the reviewed and
approved report shall be attached to each Statement and Payment Certificate.

a. Requirements for the report's contents

I. The report shall include a summarized description of the major activities performed i
month. The report shall contain, but will not be limited 1o, the ﬁ:lrmﬂng.
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+  The activities that were completed in the menth, including their actual start and
completion dates;

+  The pctivities that are currently under progress;

Rl ey LIneeeyT Frdgthas

*  The time (expressed in calendar days) required to complete each activity that is currently
under progress;

»  Current and anticipated problems and delaying factors, their effect on the construction
schedule, and the proposed comrective actions; and

*  Sarisfactory evidence to substantiaie the completion of such work that was reported as
completed but is not apparent to be 5o to the Engineer.

2. The report shall include information and data specified above. If the Engineer considers it is
necessary to track the progress and/ or other requirements of the works, he may, at any time,
request the Contractor to include other edditional information in the Report.

3. The Report shall consist basic information and data required in all the submittals ordered by
each section of the Specifications and the Conditions of Contract, including, but not limited to,
the following:

* Mobilization, staking-out, photegraphs and video, etc.
» Construction photographs and video recording, and other submittals made during the month.
» Materials approval schedule, drawings schedule, monitoring of submitials, etc.
* The program, schedule, cashflow, etc
* Safety, traffic control, iemporary roads, traffic maintenance and protection, etc.
* Laboratory testing and results, quality control, materials control, etc.
+ Environment aspects, etc.
* Aspects related to the works, submittals, etc.
4.  The following ftems shall be specifically included in the report:

(i} Quality Control Summary: Shall include a summary of related activities performed during
the month, addressing quality control problems, outstanding deficiencies, and shall
include a summary of all quality eontrol tests, and test results,

{ii) Safety Summary: Prepared by the Contractor's Accident Prevention Officer, including a
summary of rélated activities performed during the month, addressing problems on safety,
traffic and environmental control, other restraints and any accident.

(iil) Equipment Report: Listing in tabular format all equipment on site since the
commencement of work, up 1o the end of the report period, including those of the
Contractor, subcontraciors and suppliers. The tabulation shall identify the type, make,
model, and capacity (if applicable) of equipment, and indicate the date the equipment
arrived on site and the date the equipment left the site. In addition, the listing shall note
if the eguipment is in operation or not. For any equipment not in operation during the
report period, the Contractor shall note the period when the equipment was not in

operation and reasons for the same. _,..--'" WM/
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{iv) Work Force Tabulation: Listing in tabular format all staff mobilized on site since the
commencement of work, up to the end of the repont period, including those of the
Contractor, subcontractors and suppliers, The listing shall include the names of all staff
personnel, their company affiliation, their position, and nationality.

(v} Updated Schedule and Cash-Flow: Showing in the approved bar chart format for the
Schedule Critical Path Method (CPM), the progress of the works referring to the approved
schedule, and the progress of payments as per the updated Cash-Flow Curve (5" curve),
with an attached copy of the Summary Sheet of Payment Certificate corresponding to the
report.

b. Progress photographs

A minimum of twenty-four (24) digital progress photographs with required captions shall be taken
for each location every month. The Contractor shall also supply the digital photograph data for all
photographs on CDR/W disk or equivalent, together with a record in a form acceptable to the
Engineer. identifying the date, location and activity to which each photograph relates. These will
serve as a permanent record of documentation for the works, The photographs will be in color, high-
resolution and of dimensions 200mmx | $0mm.

The Contractor shall print digital photographs in suitable albums of good quality and supply four
sets of the albums (three for the client, and one for the Engineer) as directed by the Engineer. The
digital data of the photographs shall be the property of the employer and no prints from these may
be supplied to anyone unless it is under the written authority of the employer or the Engineer.

26.13 Instruction and warning

Supervision shall be conducted accordingly with the progress of work. However, in case of any
failure such as delay of schedule, poor quality, lack of safety measures, etc. caused by the lack of
construction management, such as delay in submission of necessary documents, lack of appropriate
instructions to the field workers, lack of countermeasures against the instruction of the Engincer,
etc. occur, the Engineer shall take the following steps in regards to the contractor:

Step 1: Engineer shall give verbal instruction on off site.

Step 2: Engineer shall give verbal instruction again at the weekly meeting. which shall be recorded
in the minutes of meeting.

Step 3: Seven days afier Step 2, the Engineer shall issue the instructions in writing and give verbal
imstructions again at the weekly meeting, which shall be recorded in the minutes of meeting.

Step 4: Fourteen days after Step 2, Engineer shall issue the waming in writing.

Step 5: Twenty-one days after Step 2, the Engineer shall issue instructions to submit the plan of
rectification for lacking areas.

Step 6: After the next month of Step |, the Engineer shall include the issue of instruction into the
agenda of monthly meeting anended by UFRMP, Engineer and the Contractor, and it shall be
recorded in the minutes of meeting.

Step 7: Ninety days after Step 2, the Engineer shall issue a lefter to stop work, or o replace the

Contractor’s representative.
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2.6.14 Management of supervision documents
The Engineer shall keep the following documents shown in Table 6 in his files.

Tabie B: Filing of supervision documents

File Document Place to be kept Format
Mo.
A | Letter from Contractor to Engineer Cabinet, TCP office
B | Letter from Engineer 1o Contractor Cabinet, TCP office
C | Other letters Cabinet, TCP office
D Approved construction plan Cabinet, TCP office OCS-1
E | Record of submission and approval of | Cabinet, TCP office QCS-5
material
F | Record of submission and approval of | Cabinet, TCP office QC5-6
shop drawing
G | Record of request and results of | Cabinet, Task Team office | QCS-8-
quality control and inspection (Mirgad, Jawadi and Padli) QCS-13
H | Instructions to the Contractor Cabinet, Task Team office | QCS-3
(Mirgad, Jawadi and Padli)
| | Record of request and results of | Cabinet, Task Team office
measurement (Nirgad, Jawadi and Padli)
J Certificate for payment Cabinet, TCP office
K | Monthly Project Health and Safety | Cabinet, TCP office 8Cs-2
Plan by the Contractor
L-1 | Weekly progress report by the | Cabinet, Task Team office | QCS-14
Contracior (Mirgad, Jewadi and Padli)
L-2 | Monthly progress report by the | Cabinet, TCP office QCS-15
Contractor
L5 Daily safety check sheet for slope | Cabinet, Task Team office | SCS-3
work by the Contractor (Mirgad, Jawadi and Padli)
N | Monthly safety report by the | Cabinet, TCP office SCS-4
Contractor
O-1 | Minutes of weekly meeting Cabinet, Task Team office
(Nirgad, Jawadi and Padli)
0-2 | Minutes of monthly and other | Cabinet, TCP office
meelings
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2.6.16

2.6.16

2617

2.6.18

As built documents

As-built documents 1o be submitted by the Contractor shall be as follows. The Engineer may request
the Contractor to submit other documents if necessary.

= As-built drawings
*  Results of the test and inspections
*  Construction photographs

Final inspection

A final inspection shall be conducted upon the submission of request for final inspection and as-
built documents with the attendance of the Engineer, Task Team and Contractor. In case any defect
is found during the inspection, re-inspection shall be conduwcted upon request by the Contractor after
repairing the defects. The Engineer shall issue the certificate of approval after final inspection.

Completion certificate
Project director shall issue a Completion Certificate upon approval of final inspection.

Release of performance security

The performance security shall be released afier one year, only on the condition that no
modifications or repairs are pending on part of the contractor at any of the sites. A no-objection
certificate shall be issued by TCP for the release of performance security.

2-23
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Quality control sheet (QCS)

The following format shall be used for the supervision of quality control by the Engineer and the
Contraciorn,

®  CS-1: Site order book

OQCS-2: Hindrance register

QCS-3: Material approval register

QCS-4: Drawing / revised drawing approval register
(CS-5: Inspection register

QCS-6: Cement register

CS-T7: Steel resister

QCS-8: Aggregate sieve analysis (nominal size)
QCS-9: Silt content of fine sand / coarse sand
QCS-10: Slump test

QCS=11: Cube test

QCS-12: Weekly’ monthly progress report
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Safety control sheet (SCS)

SCS-1: Project Health and Safety Plan

L]

® 5C5-2: Monthly Project Health and Safety Plan
®  SCS-3: Daily Safety Check Sheet for Slope Work
L]

SCS-4: Monthly Safety Report
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Safaty Manual for Slope Work

Safety Manual for Slope
Work

FOR THE PROJECT FOR NATURAL DISASTER
MANAGEMENT IN FOREST AREAS IN
UTTARAKHAND
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2R
1 Safety tools

1.4 Outline of lifeline use for slope works

dae TR e

Figure | shows the example of lifeline use on slope. Lifeline is used with lanyard and safety belt

Source: Japan Slope Protection Association
Figure 1: Qutline of lifeline use

12 Type of safety tools

1.21  Safety belt
Safety belt for slope work consists of waist belt, backside belt, D-ring, and buckles.

| .
N N
i e e Ll
i ’@E

Li:fe!i_n&

(T'Waist belt @Backside belt Hanging belt @Lanyard ED-ring @Buckle MHook
EGrip
Source: Japan Construction Occupational Safety and Health Association

Figure 2: Safety belt for slope work
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Figure 3: Multipurpose full-body safety belt for slopa work

Lanyard
Lanvard ¢onsists of grip, lanyards and hooks,

Lifeline/ safety line
Only nylon, polyester or synthetic fiber shall be used.

Requirement for tools

Safety belt

The minimum width and thickness of webbing for waist straps shall be 40 mm and 3 mm,
respectively. Waist belts, shoulder straps, hoisting straps, sole straps and all types of belts and
harnesses shall not break under @ minimum tensile load of 19.6 kN (approximately 2,000 kg).

Above items shall be purchased as a complete safety belt set, and shall not be purchased in parts.

Lanyard

The length of lanyard shall not be more than 3m in length, subject to the condition that free fall
shall nen be more than 1.8m,

Above items shall be purchased as a complete lanyard set, and shall not be purchased in parts,

Lifeline (ropa)

Lifeline shall not be broken by tensile load of 19.6 kN (approximately 2,000 kg) when tested in
accordance with test method reference.

2h8
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1.4 Method of tool use

1.4.1 Fixing lifeline with grip
Cylindrical in shape, a grip is usad to pass a lifeline through its hole, and is divided into two parts.
Procedure (o set:
I. Loosen the screw to open the grip.
2. Setlifeline into one half of the grip
3. Set another half of the grip and tighten the screw

1.4.2 Fixing lifeline at slope shoulder and protection of lifeline
+  Synthetic rope with a diarmeter of 18 mm shall be used for lifeline.

*  The upper end of lifeline shall be fixed at a minimum of two points.
In case of tree:; The minimum diameter shall be 20 cm, it shall be stable, with well-developed roois.

In case of anchor bar: The minimum diameter shall be 19 mm and put into the ground for a minimum
of 70 cm by hammaer,

*  [n case the lifeline touches the shoulder of slope, material to avoid friction shall be set, for
instance, round pipes. The position where friction may occur shall be protected by cover ete.

»  Removed lifeline from tree or anchor bar shall be kept in the designated place after lowering

or winding up.
#  Tying method shall be considered 0 as to tighten when load is applied, and loosen in case of
no load.
Existing fres Ground onchor bar
Fenrey rope after putlieg i At
peaiection an the ' i
e
a8 mm dis
Win I:Ii:n_-
a— )
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Min 07 m r e
Tirew ginadl be ey, 20 ].i i
£ s ard wtakle R H

i

Source: Japan Slope Protection Association
Figure 4: Method for fixing and tightening of lifefine

1.4.3 Cautions and restrictions
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1.5

of safety belt shall be done at a safe place without fear of crashes and fall, such as a flat place
of slope end, or the inner side of a handrail.)

" 5 &
Eﬂl-ll'_".qﬁﬁ- dlrﬂnmﬂl.ﬂn ar lmasarnimin hatioama oontoia HH e !!ﬁl

on the slope.
Safety belt shall be used not only for slope works but also for working on shoulder and catwalk.

Lifeline shall be fixed to least two points of anchor bars or trees. The condition of tying,
existence of sag, etc. shall be checked before use. The position where a lifeline may be abraded
shall be protected by cover,

Lifeline shall have enough length to reach to the end of slope or catwalk without any joint.

Fall down protection fence with stable handrail shall be installed at shoulder, cliff and catwalk
of slope.

Tools and protection gear that conform to safety standards shall be used. Special care shall be
taken about specifications of safety gear such as safety belts so that they are standardized and
adhere to the regulations laid out by the law of India. Personally-made or modified tools and
gears shall not be used.

Temporary safety stairs shall be prepared for going up and down on the slope.

Tools and safety protection gears shall be checked before starting work every day. Results and
countermeasures shall be recorded.

Spare tools and safety gears shall be stocked on site. When defective products are found during
checking, they shall be immediately replaced with new ones.

Maintenance of tools

When storing, safety belts shall be stocked in a designated shaded and dry space, and shall not
be put directly on the ground.

Material of belts and ropes shall be synthetic fiber. Do not drag them on the ground.

In case mud, concrete, oil, ete., stick to belt, rope, etc., they shall be wiped down by dry cloth
before stocking,

Dirt on metal shall be wiped down and oiled regularly.

Check before start work: Checking of lifelines and safety belts shall be conducted by the person
who is nominated by the team leader. Check sheet shall be used for checking. Defects found
during checking shall be repaired. or replaced with new ones,

Check during work: If any abnormality is found on lifelines and safiety belts, immediately stop
their usage, take them to a safe place and inspect them for problems. If defects are found,
replace them with new ones,
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Working method

= e AT

In case it is difficult to install scaffolding on the slope, a lifeline shall be fixed and tightened at a
minimum of two points on stable trees or with anchors. A lifeline shall be extended up to the end
of slope or catwalk without any joint. Fall-down protection fence with stable handrail shall be
installed at shoulder, cliff and catwalk of slope.

Working

Methods of safety measures for slope works are shown in Figure 4. Type A 15 the method that uses
twi ropes. Type B uses a rope and a safety block. The procedure of working is:

2,

C T

Source: Japan Construction Occupational Safety and Health Association

Install fall-down protection fence on the shoulder and catwalk;
Set anchor pins;

Tighten the rope to the trees or anchor pins;

Sel safety block for Type B;

Cover the points where ropes and wires contact with erib work;
Connect safety belt with lifeline by lanyard and grip;
Walk down the slope to the working space;
Stant working.
Anghir pin (roend ook ) DR
Fixing and wyfien rops ot leasd 2 poinds
min, Sl into the ground
by e
Fall doram profechon
feree
Poinits whare ropea oomiact w8 onb
wiork shall be covered by rubber
Foses elc. for protecSon
Rope dia Hamen

A 2 ropes method

Figure 5: Methods for safety measures for slope works
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23 Other cautions and restriction

231 Use of equipment

Equipment with fall-down protective structure shall be selected. Operators shall use & seat belt in

the operation cabin. Set a restricted zone in hazardous areas. Arrange guide and watchman around
hazardous arcas.

Source: Japan Construction Occupational Safety and Health Association
Figure 6: Protective structure for operation cabin of power shovel

When workers operate equipment where slopes and cliffs exist, they shall be aware of the high risk
of accidents, avoid quick operation of equipment and look out for collapse of slope shoulders, ete.

N T 15
e +f‘r=f S
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Direction of caterpillar at slope shoulder Watch man shall be arranged ot clifl,
Source; Japan Construction Occupational Safety and Health Association

Figure T: Cautions for earth work equipment

2.4 Safety check sheet

The supervisor of the work group working on slope shall check and record safiety check sheet shown
in Table | before starting work every day.
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Table 1: Safety check sheet for slope work

| conducted adequately?

# Restricted area
= Is it cordoned by ropes, ete. and indicated by signhoards et ? Yes | No
# Selection of licensed worker
* Is the I;ad:rufcxmvmmumtd:mgwndmd noticed on board? Yes | No
* Is the license to operate the equipment with the operator? Yes | No
% Safety for working space
< Working platform and pathway >
* Are safety stairs, ladders, lifts, etc. installed? Yes | Mo
» Are safety mmiumm on the cut slope, filling slope, slope shoulder, access Yes | No
_road, eic. confirmed?
= Phr_ﬁ:lrm =
+ Is platform with handrail for working on cliff or slope installed? Yes | No
* Has the fall-down protection fence been installed on the shoulder and Yes | No
catwalk?
< Lifeling, safetv belt >
* Are lifelines, safety belts and lanyards inspected according to the chieck list Yes | No
a qualified person and replaced with good ones if there are defects?
* 15 the lifeline installed properly in accordance with the construction plan? Yes | No
= Is a sub-=lifeline by safety block etc. installed? Yes | No
* Is the safety block functioning properly without defects on the wire, ete.? Yes | Mo
» s the lifeline fixed with strong trees or well-hammered anchor pins in at least two Yes | No
isﬁup&smmﬂmhmmmmmtpnmdhyuuwﬂ Yes | No
* Is the rope of lifeline extended up to the end of slope or catwalk with fall Yes | No
protection fence?
« Is a set of lifeline used for more than one person? Yes | No
~ I the slope-type safety belt used? Yes | No
» Are workers instructed to always maintain the connection between safety belt | Yes | No
and lifeline on the slope?
* Has the strength of the support of safety belt been confirmed? Yes | Mo
# Safety instructions
« Has the procedure of today's work been informed to the workers? Yes | No
+ Has the method to use the lifeline, safety belt, lanyard grip, etc. been Yes | No
explained 1o the workers and have they been trained adequately?
* Have the instructions for proper wearing of helmet, safety shoes, etc. been Yes | No
iven?
Jg Have the workers been instructed to re-check the lifeline, safety belt and Yes | No
'ﬂnynn;l when they notice any abnormal functioning?
* Has the record of safety education for first-time workers on the site been Yes | No
confirmed?
¥ Weather conditions i
* Has suspension of work due to weather condition been considered? Yes | No
# Instructions d
« Are health conditions of workers checked and arrangement of workers Yes | No

* A shcu:s., ¢lothes and helmets of workers checked for suitability for work?

- Have restricted areas been marked?

+ Are unscheduled works and simultanecus up-and-down wmis]:rnhihﬂﬂd’.'

- Are instructions based on the result of safety program meeting?

« |5 the nquh:mml used in accordance with the construction plan?

* Is the equipment being used checked and repaired?

* |s the operator instructed about uwtmgmmu.methnd. elc.]_

+ Are expected hazardous conditions discussed before starting work?

» Are there any new problems or cautions that are requireg for work?
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I_'ﬁlbznm:asary 1ssues ( 3 | Yes | No |
Source: Japan Construction Occupational Safety and Health Association
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3 Safety

codes

Safety codes shall conform to the following Indian Standards.

a1 General safety

Code Description
15 5182: Part | to 21 | Methods for measurement of air pollution
1S B095: 1976 Specification for accident prevention tags
1S 8990 1978 Code of practice for maintenance and care of industrial safety clothing, |
IS 9457: 1980 Safety colors and safety signs
15 14489: 1998 Code of practice on occupational safety and health audit,
SP 53: 1992 Hand-operated hand tools — Safety code for use, care and protection
ISASONEC: Guidelines for the inclusion of safiety aspects in Siandards 1990
GUIDEST

3.2 Machinery! operations

Code Description

IS 1991 : 1988 Fart 4 Safety requirements for use, care and protection of abrasive
grinding wheels: Safety guards.

1S 6044 : 2000 Part | Code of practice for liquefied petroleum gas storage installations
- Part |: Commercial and industrial cvlinder installations

IST155:Part 1 10 8 Code of recommended practice for conveyor safety

IS 7194 : 1994 Assessment of noise exposure during work for hearing
consarvation

IS 8216 : 1976 Guide for inspection of lift-wire ropes

15 8235 : 1976 Guide for safety procedures in hand-operated hand tools

IS £324 : 1988 Code of practice for safe use and maimtenance on non-calibrated
round steel link lifting chains and chin sl

IS 11016 : 1984 General safery requirements for machine tools and their
operation.

IS 11461 : 1985 Code of practice for compressor safety

IS 12735 : 1994 Wire rope slings - safety criteria and inspection procedures for
use

IS 13367 : 1992 Pant | Safe use of cranes — code of practice — general

1S 13583 : 1993 Part 1 Cranes — training of drivers: general .

1S 14817 : 2004 Pari 2 Mechanical vibration - evaluation of machine vibration by
measurements on non-rotating parts — large land- based steam
turbine generator sets in excess of 50 MW

33 Transportation

Code Description

IS 4357 : 1974 Methods for stability testing of forklift trucks

IS 6305 ; 1980 Part | Safiety code for powered industrial trucks

1 &2

Part 110 B Safety

IS 12009 : 1995 Automotive vehicle — safety requirements for side door of passenger cars
- recommendations

IS 12056 : 1987 Recommendations for safety requirements for fuel tank assembly of
e i {§ofesbrrnt) —
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I8 13944 ; 1994 Automative vehicles — window retention and release systems for buses -
uf:t:.rrz-quimmmt_s_
IS 13971 : 1994 | Rough terrain fork 1ift trucks = code of practice for safety — application,

Drers 1 LR I e e
ot DPETELD N0 Mdieihdes

IS 13971 : 1994 | Rough terrain fork lift trucks — code of practice for safety — general
Part 2 requirements
15 142683 : 1995 Automaotive vehicles —accelerator control systems - safety requirements

IS 15139 : 2002 Automotive vehicles — safety belt anchorages — specification
IS 15140 : 2003 Automnotive vehicles — safety belt assembly — specification

3.4 Civil engineering construction

Code Description |

IS 875 : 1987 Part | Code of practice for design loads (other than earthquake) for
buildings and structures dead loads — unit weights of building
miaterial and stored materials (incorporating IS 1911 : 1967)

1S 1905 : 1987 Code of practice for structural use of unreinforced masonry

IS 2750 : 1964 Specification for steel scaffoldings

| 15 3696 : 1991 Pant 2 Scaffolds and ladders — code of safety — ladders

15 3764 : 1992 Code of safety for excavation work

154014 : 1967 Part 2 Code of practice for steel tubular scaffolding — safety regulations
for scaffolding

IS 4081 ; 1986 Safety code for blasting and related drilling operations

IS 4082 : 1996 Recommendations on stacking and storage of construction
materials and components at site

I5 4130 : 1949] Safety code for demolition of buildings

IS 5121 : 1969 Safety code for piling and other deep foundations

I5 5916 1970 Safety code for construction involving use of hot bituminous
materials

IS 7205 : 1974 Safety code for erection of structural steel work

157293 : 1974 Safety code for working with construction machinery

IS 7969 : 1975 Safety code for handling and storage of building materials.

| 1S 8989 : 1978 Safetv code for erection of concrete framed struciures

IS 9706 : 1997 Aerial ropeways for transport of material — code of practice for
design and construction

1S 9759 : 1981 Guidelines for de-watering during construction.

1S 9944 : 1992 Matural and manmade fiber rope slings — recommendations on
safie working loads

15 10291 : 1982 Safety code for dress divers in civil engineering works

IS 10386 : 1992 Part 4 Construction, operation and maintenance of river valley projects
— safety code
Part 4: Handli and ion of explosives

IS 10386 : 1993 Part 7 Safiety code for Construction, operation and maintenance of river
valley projects — fire safety aspects

IS 10386 : 1983 Part 10 Safety code for construction, operation and maintenance of river
walley projects — storage, handling, detection and safety measures
for gases, chemicals and flammable liquids

IS 11972 : 1987 Code of practice for safety precautions 1o be taken when entering
0 SEWerage system

IS 13063 : 1991 Code of practice for structural safety of buildings on shallow
foundations on rocks

I5 13415 : 1992 Protective barriers in and around buildi
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1513416 : 1992 Part | Recommendations for preventive measures against hazards at
work places - falling material hazards prevention

IS 13430 ; 1992 Code of practice for safety during additional construction and
alteration to existing buildings

IS 14734 : 1999 Balancing machines — enclosures and other safety measures

SP 70 : 2001 Handbook on construction safety practices

Note: The contractor shall not be absolved of all other safety codes applicable with respect to
construction, use of construction machinery, and safety against fire and personal damage/
accidents,

291
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Daily Safety Ch

E-IDFJE:
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Site:
Contractor:
Engineer:
# Restricted area
« | the restricted area been surmounded by ropes, etc. and indicated by sign board, o Yas
etc.?
# Selection of licensed worker
+ | the leader of excavation work designated and noticed on the notice board? o Yes
+ |8 the licensa to operate the using equipment kept by the operator checked? o Yes
# Keeping safety for working space
< Working platform and pathway >
- Are the safety stairs, ladders, lifts, etc. instalied? o Yes
« Has the safaty condition on the cut slope, filling slope, slopa shoulder, access road, o Yes
elc. been confirmed?
< Platform >
« |s the platform with handrail for working on the cliff or slopa installed? o Yes
« | the fall down protection fence installed on the shoulder and catwalk of slopa? o Yes
< Lifeling, safety belt >
« Have lifelines, safety belts and lanyards been inspected by the check list by the o Yes
qualified parson and replaced with good one if defected?
+ Has the lifeline been installed properly in accordance with the construction plan? o Yes
+ Has the sub lifeline by safety block etc. been installed? o Yes
« | the safety block functioning properly without defects of tha wire, atc.? o 'Yes
+ |8 Heling fixed with at least 2 points of strong trees or wedl harmmened anchor pins? o Yes
+ |s the position where the rope of fifeline might be worn out protected by the cover? o Yes
* |3 the rope of ifeline extended up to the and of slope or catwalk with falling 0 Yes
protection fanca?
« |5 the one set of lifeline not used for more than one person? o Yes
* |5 the slope type safety belt used? o Yes
* Have workers been instructed to always keep the connection between safety belt and 0 Yes
lifeline on the slope.
+ Has the strength of the support of safety belt been confimed? o Yes
# Safety instruction
+ Has the procedure of today's work been informed to the workers? o Yes
« Has the mathod to use the lifeline, safety belt, lanyard grip, elc. been explained and D Yes
frained to the workers?
« Has tha mathod of proper wearing of helmet, safety shoes, elc. been instructed? o'Yes
« Have the workers been instructed to re-check the ifeline, safety belt and lanyard when 0O Yes
they realize the abnormal functioning?
+ Has the record of safety education for the workers who never worked on this site o Yes
been checked?
# Weather condition
« Has the suspension of work due to weather condition been considered? o Yes
# Instruction in the meeting
» Has workers health condition been checked? Has the arrangement of workers o'Yes
been conducted adequately?
« Have the shoes, wears and helmets of workers checked whether suitable for work? o0 Yes
+ Has the restricted area been informed? Have unscheduled works and up-and-down D Yes
simultanecus works been prohibited?
« |s the instruction based on the result of the safely program meeting? o Yes
« | the equipment are used in accordance with the construction plan, o Yes
» |s the equipment are used been checked and repaired? o Yes
- Has the operator been instructed working area, working root. working method, etc.? o Yes
« Has the expected hazardous conditions been discussed before W o Yes
» |s there any new problem or caution required on the work? " OYes
« Other necessary issues | ,ﬁ# bakpS
Fﬁgmm Proict
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SCS-4

Monthly Safety Report
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Introduction
Contract Detail
Work Progress by Site during the Month of August 2019
Nirgad
Jawadi
Padli
Monthly Safety Statistics
Table 1: Monthly Safety Statistics
M Indicator Linit This Aceumulate
month
1 Total man-hour worked howr
2 Fatal accident occurred time
3 Leave accident occurred time
4 | Non-leave accident occurred time
5 Number of fatal and leave person by accident person
6 | Man-days lost by accident (7500 days for fatal ) | days
7 Frequency rate (= (5) /(1) x 1000000}
8 | Severity rate (= (6) /(1) x 1000)
9 | First aid treatment occurred time |
10 | Near miss occurred time
11_| Tool box meeting conducted time
12 | Safety patrol conducted time
13 | Safety training conducted time
14 | Safety awareness workshop conducted _time

Presence of Accident Prevention Officer

Table 2: Presence of Accident Prevention Officer

Mo. | Location | Mame | Presence (days) | Percentage of presence (%:) of the month

Mirgad

|
2 | Jawadi

3 Padli

L —
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Safety Activity by Site
Nirgad
Jawadi
Padli
Status of Safety Document
Table 3: Status of Safety Document
No. Document Version Date of Status
Mo, submit
1 Project health and safety plan Approved
2 | Safety arrangement plan for Nirgad
3 Safety arrangement plan for Jawadi
4 | Safety arrangement plan for Padli
5 Monthly health and safety plan for August
2019
6 | Monthly Safety Report for August 2019
Arrangement of First Aid Point
Table 4; Arrangement of First Aid Poinl
Na. | Site Location of first aid point | Status
1 Mirgad | Near Contractor's office | Good and enough
2 Jawadi
3| Padli
Safety Awareness Activity
Table 5: Safety Awareness Activity of the Month
Mo, Activity type Topics | Date | Atendance (person) | Coordinator | Location
Officer | Labour
1 Tool box meeting
2 Safety training
3 Safety workshop
4
5 I
Weekly Monitoring on Safety Measures
Table 8: Weekly Monitoring Result on Safety Measures
No. Safety Measures Location Remark

Nirgad | Jawadi | Padli

Use of PEP {Personal Protective Equipment) | O X NA

2 | Boundary barricading

NA O
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3 Traffic diversion and control NA (8] X
4 | Armangement of flag men O X NA
5 | Arrangement of sign boards X NA 0
6 | Armangemeni of safely posiers NA O X
7 | Safety in the night time [ X NA
Legend:
O | Satisfactory
X | Not satisfactory
NA | Not applicable
Arrangement of Sign Board
Table 7: Arrangament of Sign Boand
N, Type of sign board - Cruantity )
Nirgad | Jawadi | Padli | Total
| General safety
2 Site safety
3 | Warning
4 | Traffic control (Speed Limit)
3 Traffic control {(Direction Boards)
12  Stock of Safety Tools and Equipment
Table B: Stock of Safety Equipment
MNo. | Description Unit | Total | Opening Distributed | Closing Remark
stock | balance at | this month | balance at
the the end of
beginning of maonth
mionth
1 Safety helmet nos
2 | Safety jacket nos
3 Safety shoes nos
4 Rubber boots ngs
5 Hand gloves nos
6 | Safety goggles | nos
T | Dust musk nos
g | Safety belt nos
9 Lanvard grip nos
10 | Safety ropes m
11 | Rain coat nos
12 | Umbrella nos
13 | Barricade tape kg
I4 | Safety road cone | nos
15 | Safety flag nos
16 | Blinking light | nos
17 | Baton torch s
18 | Hand held radio | set
s
19 | Whistle nos
20 | Fire extinguisher | nos
21| First zid kit P Do
ok o SRR
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Construction Procedure for site

Construction Procedure
for Site
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Stabilization of Siopes at Ningad near Righikesh, Jawadi near Rudraprayag and Padll near Mainital for the

Project for Matural Disaster Management in Forest Areas in Uttarakhand

1.2

1.3

Construction procedure for Nirgad site

Procedure

For this site, it is possible to divide the construction area into three sections where the construction
work con be proceeded separately at the same time,

® Section 1: Ground sill work, check dam, channel work and cage frame groand sill work
for the upstream area from the national road

#® Section 2: Channel work for the downstream area from the national road
®  Section 3: Cut slope work and covering work for the slope beside the national road

Design of channel work such as upstream catch basin before pipe culvert, pipe culvert across the
national road and catch basin at the end of pipe culvert shall be adjusted with the design of Mational
Road Widening Project executed by the National Highway Authority India (NHAT). It is better
construct channel work at the same time with the widening project. The Engineer shall coordinate
with the NHAI frequently and timely.

Control point for survey

Before start construction work, survey shall be conducted by the Contracior based on the control
paints and compared with the contract drawing. In case there is any discrepancy between actual
landscape and the drawing. The Contractor shall prepare and submit the shop drawing for approval
by the Engineer.

Procedure for Section 1

® Construction work shall be started from the ground sill work at the top of the target area, Cut
and scraped debris shall be filled to the downstream area before the upstream side of ground
sill. Excavated soils and stones of ground sill work shall be backfilled at the upsiream side of
check dam No.3,

®  Continue above procedure to the downstream step by step. Excavated soils and stones shall be
backfilled for the upstream side of ground sill,

® Channel work shall be started from the downstream side of check dam No.1. If necessary,
fence work may be conducted,

®  If it seems there is a possibility of the collapse after excavation of foundation at the side end
of check dam, the following countermeasures shall be taken;

¥ Is it seems no collapse will be occurred a1 the upper part of slope, unsuitable soils shall be
replaced with suitable material, if possible.

¥ Reinforce the excavaled subgrade by wire mesh and re-bar,
¥ Reinforce the excavated subgrade by stone masonry.

¥ In case it is found seepage water at the excavated subgrade, it shall be reinforced by geo
textile, wire mesh and re-bar to prevent the erosion and reinforce the subgrade.

¥ The ground condition at the both side end nrw carefully monitored dyrffgl /
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Stabilization of Slopes at Mingad near Rishikesh, Jawadi near Rudraprayag and Padi near Nainital for the 3“3
Project for Matural Disaster Manasgemant in Fosest Areas in Uitarakhand

construction,

1.4 Procedure for Section 2

®  The design of structure connecting to the national highway shall be reviewed and changed
depending on the as built structure by the highway widening project.

® The channel work in the nursery will be put the cover and utilized as the nursery. Therefure
the longitudinal slant of the channel was reduced to 3% and the structure was designed as
concrete.

® The connection to the existing stone masonry channel shall be adjusted by the drop work.
However the shape of existing stone masonry may be changed. The design shall be adjust to
the shape of existing channel.

®  The existing electric pole in the nursery shall be relocated to aveid obstruction.

1.6 Procedure for Section 3

® The plan of slope may be changed 10 adjust the as-built alignment of national road afier
completion of the widening project.

®  Pay attention that the dirgction of maximum slant is different from the direction of survey line,
®  Slant shall be 1:1.0 for maximum slant direction,
®  Excavated soils shall be disposed to outside.
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Project for Natural Disaster Management in Forest Areas in Uttarakhand
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2.2.2

Construction procedure for Jawadi site

Contr nt for survey

=1 =RilL X

Before start construction work, survey shall be conducted by the Contractor based on the conirol
points and compared with the contract drawing. In case there Is any discrepancy between actual
landscape and the drawing, the Contractor shall submit a shop drawing for approval by the Engineer.

Temporary work

Access road
The following temporary access roads shall be constructed at Jawadi site.

a. Access road to the top of crib work

® Drawing of access road to the top of crib work shown in the RFP was prepared by TCP.
However we have found that some part of planned access road is in the private land. Access
road is not the permanent work. The Contractor shall propose and submit a shop drawing for
approval by the Enginger.

® The existing shrine on the top shall be carefully treated for the resident people.

b. Access road from the right hand side of the slope to the fence work area

® Because the slope is steep, the length of access rond shall be planned longer to reduce the slant.
Because there is not enough space to construct a curve of access road, the alignment of access
road is planned as switch back method.

®  This access road is also not the permanent work. The Contractor shall propose and submit a
shop drawing for approval by the Engineer.

c. Access from the end of slope

® Basically the scraped debris will be gathered and brought down to the end of slope by back
hoe. After scraped the slope, fence work and covering work shall be conducted in this area.

®  Access 1o dispose debris and transport material for fence work and covering work will be from
the end of the slope. Back hoe also can approach to the steep slope in channel work area from
the end of slope,

Rock fall protection fence along public road

®  This fence shall be installed just below the erib work. This fence shall be used during crib work
for the upper half and removed before starting the lower half. Because the fence may obstruct
the disposal of excavated soils.

® Basically public traffic shall be stopped during working on the slope above existing road. If
there is public waffic, the work shall be stopped.
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2.4

2.5

Crib works

-

Working area shall be divided into upper part and lower part.

For upper part, the work shall be started from the top of access road. For lower part, crib work
shall be started from bottom of crib work beside of existing road.

Loose debris shall be scraped down at the same time with trimming of slope.

Length of anchor bar shown in the drawing is 800 mm. But it shall be longer in case the ground
is looser. The Contractor shall submit a shop drawing to determing the length of anchor bar,

Rie<bar for concrete frame shall be deformed bar and minimum diameter shall be 1omm. Round
bar shall not be used. Interval and cover shall be same with the drawing.

Mortar for shotcrete shall be tested for trial mixing, trial shotcrete and compressive strength
s0 that keep the specified strength conforming 1o the specification.

The area of crib work shall be determined basad on the actual site sinstion referring 1o the
contract drawing (depending on the shape of slope at the shoulder),

Cut slope work, fence work, covering work (Takino filter)

Cut slope work shall be conducted afier excavation of existing road in order to keep the
working space for back hoe. Minimum width shall be kept 3 m for ransportation,

Profile shall be sef to keep the specified slant of slope before scraping down.

Afler scraping down the slope around 10 m, cut stope work shall be stopped and fence work
and covering work shall be started. Afier completion of those works, cut slope work shall be
resumed for next 10m.

Dwring scraping down, slant and elevation shall be checked to determine the slope position.
Access to the working area shall be from the top, right hand side and the bottom of slope.

Concrete retaining wall along public road

Construction of retaining wall shall be started after back hoe approaching to downstream cut
slope area is conducted and cut slope wark is proceeded.

It is not possible to pour concrete one time. Concrete work shall be separated into some parts.
Construction joints shall be carefully determined and treated.

Concrete curb shall be installed at the same time with the retaining wall construction in order
fo prevent rain water flow into the downstream shope surface.

Retaining wall (Gabion)

Ground shall be excavated up to the specified depth and compacted for the subgrade. Gabion
shall be assembled as specified dimension in the drawing.

In case loose ground or seepage water is found, material shall be replaced with stone material

o S
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Channel work

®  Suaning point of channel work is planned at the gully.

® Number of turning points of channe] alignment was minimized during design stage.
® i is acceplable to minimize more points during construction stage if possible.
L

However the foundation of channel shall be on the original ground (shall nod be on the seraped
debris).

® Minimum slant shall be kept according to the specification and drawing.
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3 Construction procedure for Padli site
During design stage, procedure of construction for Padli site was planned as follows.

3.1 Control point for survey

® Some of control points are lost. However it is possible to survey by the remaining control
points.

#® Before start construction work, the Contractor shall survey and compare with the contract
drawing. In case there is any discrepancy between actual landscape and the drawing.
Contractor shall prepare and submit the shop drawing for approval by the Engineer.
32 Diversion of existing road (national highway)
® [t will be not possible to keep the traffic due to the construction of rock fall protection fence.
®  Therefore the existing road shall be diverted 1o the downstream side,
®  Diversion road s under designing by the TCP.
L

One way altiernating traffic shall be kept during construction of retaining road of diversion
road.

®  Side ditch and box culvert across the existing road, which are also under designing by the TCP,
shall be constructed with the diversion noad.

®  After diverted the existing road, temporary rock fall fence shall be installed.
3.3 Temporary work

331 Monorail

A monorail or cable crane shall be installed for transportation of materials to the upper slope area
becauss slope is too steep to construct an access road. Contractor shall prepare and submit the shop
drawing for approval by the Engineer. Engineer shall carefully examine the proposal.

3.3.2 Movable rock fall protection fence
In order 1o prevent rock fall and workers fall, movable protection fence shall be installed. This
protection fence shall be moved from top to down step by step after completion of the work for
cortain Anea.

34 Crib work with rock bolt (upper part)
®  Procedure of crib work shall be same as Jawadi site.
® Before start the work, trial rock bolt shall be installed to test the allowsble bonding stress.

® Type of scaffolding will be depending on the proposal of contractor either ordinal scaffolding
method or stand drive (SD) method.
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Cut slope, retaining wall, fence work, covering work and channel work

® Those works shall be conducted from the upper to the lower, Position shall be determined
according to the draswing, However it may change to adjust actual shape of landscape,

® Generally the slope is gentle above the planned retaining wall. After trimming the slope,
scraped debris shall be gathered behind retaining wall. And fence work and covering work
shall be started to prevent the erosion.

®  Because the slope is very steep below the planned retaining wall, debris shall be scraped down
to the lower part of the slope. Fence work and covering work shall be started to prevent the
erosion.

® Stones on site shall be utilized as the material of gabion in order o reduce the possible fall
down rocks.

®  In case the quantity of stone is not enough, material shall be imported from outside,

Crib work (lower part)

Procedure of erib work shall be same as Jawad] site,
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4 Drawing
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