TOCKS | BUSINESS /e APEXERINER

= RECORDER

ocKscoM | Karnchl, Tharsday 12 March 2006, 32 Remarsn 1447

Al-Dadhr Trot frand case Farid Tarar e s - - -
wen awkirvdfCd TOM A

NOTICE INVITING TENDER

Medicsl Superintendent Lyarl Genoral Hospital invites
E-Bids through E-Pak Acquisition and Dispossl System
{EPADS) fom PEC Fegisiersd Construciors’ Contractors In
tha Category of C-4 and abave, and with Active Taxpayom
List of the FER/SRB (whichever ks appiicable) for the *Repair,
Rehabilitation & Rencvation of Lyari General Hospital® for
the Financial year 2025-26 /2028-27 under M&R Budgel,

Mo of TendevFeo | Bid | Estimated hﬁh

Work Ra. | Securty | Cost (PIR)

Rapadr,

“"'"’“"'“';'"“ Rs, % olthe 96810 | 2103
w' ""“m“'“"" 3000~ |bidcost| Millon | Monihs

1. Tha Bligiblifty Criteria in details s mentioned in the bidding
documents, refer clauss 1B.2 for maating the requirements
ol il tendar.

2 A complots sat of bidding documents may be purchasad
from date of publication upls March 30th, 20096 bafors
11:00 AM upon paymaent of londer lee (ron-refundabie)
against tender package in the form of pay onder in favor of
MS-LYARI GENERAL HOSPITAL KARACHI with written
application slong with o copy of ketler of invitalion.

3. The method of procurement would ba Single Stage One
Ervelops.

4, Tender Feea Receipt showld be uplonded with the
Tachnical Proposal on EPADS. Electronic Bids should be
submitted through EPADS anly, Manual bid shall nat be
recaived. Interested Blddes se mequired to register
Hunulhu on E’ADE Sylllm ol tha fink

5 The bids would be reected and considersd
non-maponsive unde: follawing conditions,

i Conditional and telegraphic bicatanders;

(§) Bids not sccompanied by bid securty of requined
amount and form [Soft should be uploaded on EPADS
while Hardeopy to ba submitted in parsan with Bida
Hardeopy),

(i) Bids recolved / uploaded on EPADS after specified
date and tima.

v} Non-Submission of Original et of Documents in Hard
Copy to the Designated office,

6. Bid validity Pariod is (30) days.

7. @ Submbsslon: The bids prepered in sccordance with
the instructions in the bidding documents, must be
submitted on EPADS by March 30th, 2028 up o
10:30 AM on EPADS and the onginal instrument of
tender foe R 3,000/ and the bid security @ 5% of
the bid price must rmch tha following procumment
ngency before the deadine lor submission of e-bids,
which will be opened on Uhe same day Le,

(i} Opening: tendars will ba openoed on March 30th,
2026 @ 11:00 AM i the below mentioned address in
the pesance of Procumment Committes and
repressntative of bidders.

(i) Ploca ol |ssusnce, inquides and apening will be balow

= meition postal Address

(iw) in casa of Govt announces any Public Holiday or any

unfavorabie circumstances, the tendor Mids origmal

sat of documenis will ba opened on nexi working day.
with same Venus and Tima

&. Lysn General Hospial resovves the right to reject all or any
bids sublact lo the relavani provisiona of Sindh Publlc
Procurement Rules, 2010, amended 2023,

MEDICAL SUPERINTENDENT
LYARI GENERAL HOSPITAL
Tannery Road, Lyarl Town,
Karachl. 75660 E
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GOVERNMENT OF SINDH
HEALTH DEPARTMENT

NOTIFICATION

No. SO(PM&I)/25-26/F.52(LGHK): A procurement committee under Rules-7 of Sindh Public
Procurement Rules 2010 is hereby constituted comprising the following for Maintenance &
Repair work in respect of Sindh Govt. Lyari General Hospital Karachi for the financial years
2025-26.

.| Dr. Muhammad Shafique Ghauri, Chai )
" | Medical Superintendent, Sindh Govt. Lyari General Hospital Karachi. g \
.. | Dr. Feroz Ahmed Mehar |
""" | Deputy Medical Superintendent, Sindh Govt. Lyari General Hospital Karachi. Member ,
... | Ms, Ghulam Fatima Saba, |
. Superintendent Engineer Provincial Buildings Circle, Health Work Sindh, Hyderabad MERDS \

TORs:

e  The TORs / Functions / Responsibilities of the Procurement committee in accordance
with Rule-8 of SPP Rules 2010 shal] be as under:
(1) Preparing and/or Reviewing bidding documents;
(2) Carrying out technical as well as financial evaluation of the bids;
(3) Preparing evaluation report as provided in Rule-45;
(4) Making recommendations for the award of contract to the competent authority; and
(5) Perform any other function ancillary and incidental to the above.

SECRETARY HEALTH
GOVERNMENT OF SINDH

No. SO(PM&I)/25-26/F.52(LGHK); Karachi, dated, the84Janvary 2026

Copy forwarded for information and necessary. action to:

The Accountant General Sindh, Karachi.
The Managing Director, Sindh Public Procurement Regulatory Authority (SPPRA), Kye.
The Chairman & all members of the Committee :
- PS to Minister, Health & Population Welfare Department, Govt. of Sindh, Karachi.
PS to Secretary Health, Govt. of Sindh, Karachi.

PS to Additional Secretary (PM&I), Health Deptt, GoS, Karachi. @
: 43 )

EP RN

w/szog%‘%
(ZULFIQAR ALI DA

DEPUTY SECRETARY (PM&1)

(&) CamScanner


https://v3.camscanner.com/user/download

GOVERNMENT OF SINDH
HEALTH DEPARTMENT

NOTIFICATION

No.SOPM&N2-122013/CRC): In supersession of this department’s notification of even number dated:
09.01.2023 and in pursuance of Rule-31 of Sindh Public Procurement Rules 2010, Health Department.
Govt. of Sindh is pleased to re-constitute Complaint Redressal Committee (CRC) comprising of

following officers for scruitinizing the complaints of aggrieved bidders against tender invited by the
Health Procurement Committee, Health Department under Frame Work Contract System and Health
Institutions’Hospitals of Sindh Province :-

I-\ V:“ccrcmr_\ Health, Govt. of Sindh éhaifm:m
2) | Representative of Accountant General Sindh, Karachi. Member
3) | Independent professional from the relevant field. Member |
J
ToR's:

e To scrutinize the complaints received from the aggrieved bidders and decide the same strictly in
accordance with SPP Rules 2010.

SECRETARY HEALTH

No.SO(PM&1)2-1/2013/CRC): Karachi, dated. the 10th July. 2024

Copy forwarded for information and necessary action to :

¢ The Chairman and all members of Health Procurement Committee.

¢ The Accountant General Sindh, Karachi.

The Managing Director, Sindh Public Procurement Regulatory Authority Karachi.
The Medical Superintendents (All).

The District Health Officers (All).

The Directors Health Institutions / Projects (All).

The Chairman and all members of Complaint Redressal Committee.

PS to Minister Health & Population Wellare Deptt., Govt. of Sindh, Karachi.

PS to Secretary Health Govt. of Sindh, Karachi,

PS 10 Additional Secretary (PM&I), Health Departiment, Govt. of Sindh, Karachi.

e
(ZULFIQAR ALI'DARS)

SECTION OFFICER (PM&TI)

-
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OFFICE OF THE MEDICAL SUPERINTENDENT !’:%f
SINDH GOVT. LYARI GENERAL HOSPITAL, KARACHI \

Wl
E-mail: lyarigeneralhospital@gmail.com SHARaCH -

NO:LGHK (Proc)- é;gg/ Dated: 70[05 | 2026
87

To,
The Director Information,
Government of Sindh,

Karachi.
SUBIJECT: TENDER NOTICE
aﬁii‘\'\%i@i‘-‘sol
: \ 4
A Notice for Inviting tender is being sent to your good office with the ra’i@‘é‘sb‘t\ﬁat
b

the same may kindly be published in widely circulated prominent newspaper’i.é. Daily
“Dawn”, “Jang”, “Kawish” for one day, under intimation to this office with cutting of the

newspaper.

This is to be submitted to your kind office.

-

e{‘ , N’édical Superinteﬁdent
Sindh Govt. Lyari General Hospital
Karachi.

Copy for information to:-
1. The Managing Director, Sindh Public Procurement Regulatory Authority.
2, PS.to Secretary Health, Government of Sindh, Karachi. /

h Govt. Lyari General Hospital

: Medical Superintendent
JKU Sind
Karachi.




VOLUME-I

Medical Superintendent Lyari General Hospital invites E-Bids through E-Pak Acquisition and
Disposal System (EPADS) from PEC Registered Constructors/ Contractors in the Category of C-4 and
above, and with Active Taxpayers List of the FBR/SRB (whichever is applicable) for the “Repair,
Rehabilitation & Renovation of Lyari General Hospital” for the Financial year 2025-26 /2026-27
under M&R Budget.
| Tender Fee (Rs.)

L Name of Work

J Repair, Rehabilitation and
| Renovation of Lyari General
Hospital, Karachi

Rs. 3000/= 5% of the bid cost 96.810 M 2 to 3 Months

A, The Eligibility Criteria in details is mentioned in the bidding documents, refer clause IB.2 for meeting the
requirements of this tender.
2. A complete set of bidding documents may be purchased from date of publication upto March 30™, 2026

before 11:00 AM upon payment of tender fee (non- refundable) against tender package in the form of pay
order in favor of MS-LYARI GENERAL HOSPITAL KARACHI with written application along with

1
o

The method of procurement would be Single Stage One Envelope

4. Tender Fees Receipt should be uploaded with the Technical Proposal on EPADS. Electronic Bids should
be submitted through EPADS only, Manual bid shall not be received. Interested Bidders are required to
register themselves on EPAD System at the link: htt s://sindh.e

submission of electronic-bids.

LT The bids would be rejected and considered non-responsive under following conditions;
(i) Conditional and telegraphic bids/tenders;
(11) Bids not accompanied by bid security of required amount and form (Soft should be uploaded on EPADS

while Hardcopy to be submitted in person with Bids Hardcopy);

(ii1) Bids received / uploaded on EPADS after specified date and time.

(iv) Non-Submission of Original set of Documents in Hard Copy to the Designated office.

0. Bid validity Period is (90) days

7 (1) Submission: The bids prepared in accordance with the instructions in the bidding documents, must
be submitted on EPADS by March 30™, 2026 up to 10:30 AM on EPADS and the original instrument of
tender fee Rs. 3,000/~ and the bid security @ 5% of the bid price must reach the following procurement
agency before the deadline for submission of e-bids, which will be opened on the same day i.e

(i) Opening: tenders will be opened on March 30™, 2026 @ 11:00 AM at the below mentioned address in

the presence of Procurement Committee and representative of bidders.

(iii) Place of issuance, inquiries and opening will be below me
(iv)  In case of Govt, announces any Public Holiday or any unfavorable circumstances

Public Procurement Rules, 2010, amended 2023,

.

MEDIGQAL SUPERINTE DENT
LYARI GENERAL HOS TAL
Tannery Road, Lyari Town, Karachi, 75660,

Page 10of1




REHABILITATION & RENOVATION OF LYARI HOSPITAL

e e e KARACHI
BILL OF QUANTITIES
MAIN SUMMARY
SH.NO DESCRIFTION AMOUNT
Al Civil Works (Hospital- Bldg)
| SCHEDLULE ITEMS
Civil Works 62,414,462
Above! Below Premiom %
Total
2 MOM SCHEDLULE ITEMS
Civil Works
Timal
Total
Al |Plumbing Works
[ SCHEDULE ITEMS
Plumbing Works 4,047 881
Above! Below Premium %
Tional
2 NOM SCHEDULE ITEMS
Plumbing Works
Total
Total
AJ  |Electrical Works
| SCHEDULE ITEMS
Electrical Works 8,495 885 68
Above/ Below Premiuom %
Total
2 NOM SCHEDULE ITEMS
Electrical Works
Total
Tatal
TOTAL of A1LAZ A3
Add 5% SKB
GRAND TOTAL

L
LA




EsiCil (Liyari)

Pag ol
BILL OF QUANTITIES
Rehahilitati | ion of Lyvari Hospital
Civil Works
2 Haie Amauni
Sn liem Hef. Particul F
i L] iculars Quy Uit (Rs) (Rs.)
Dizmantling  Demolitiocn Work
Item 34b"  Seraping. Ordinary distemiper, oil bound distemper or painl )
1 Page22  on walls/ceilings. L, 15 P50 130 | 50,03
frem 1 3 ’ ;
2 “:‘ﬂ :} ' Dismantling cement concrete plain 1:2:4 9,675 PCR 133,08 287,549
ltem 53/ . )
3 Puge 22 Removing cement o lime plaster, 41,625 P50 539 224,350
lem 337 [N il azad ie il . iFor 1
4 F[:{ A o api, ]5’ or encaustic Ules ec. (For bles & 4 185 PSA 3119 | 066,230
5 I:ur:clir e e 180 Per Na, 574.26 103,367
[ 330 : . ; |
fh Page 21 Remosing Window and sky light with chowkets, 24 Per Mo, 4% 31 11,167
HehabilitationRenovation Work
Sereviling & Water Proofing
ltem 164/ Prowidfing and laying 3% thick toping cemem concrete
7 Pae 45 (1:2:4) including surface finishing and dividing into pancls: 38,700 P 145101 5611500
BER (CSR Sra16da2)
B Illnl.:';tl [I:f Installation of P.Y.C GEO-Membrane 0.50mm thick 12700 P 104,18 4031, 766
s G |- oy . layieg .| Exck: RN CHilen. conuree
iy Page 45 (1:2:4) including surface |'|r|.|5-:|1.1r||_ and dividing into pancls: ] I*5i 1450 58015000
(CSR Se¥ 1642y
]'Inll.'-n'll& Fainting
Plaster
1 III:TFI;EI Cemenl plaster 1:4, 12° thick. d1.625 s 39,53 1,657,924
12 ’:f:;;:’ Cement plister 124, 34° thick. 600 P it 53,82 32,292
13 MWK Crac ks repair onwalll , col, beamstair sic. R.325 .50t 120,00 ‘I‘H[H.'H‘.II
&z
-~ //
, ety
rep i RO el
- hpT e .
Sapttio Gl praal :
g i) .|:|-r tl"q“ ¥ =
- - h_!..
B Q.'i."'



Ol L]

Page 2od 3
Hale Amount
Spis liem Rel. Purticuls t Lnin
pbruaing: i : (Rs.) (Rs.)
Paint
lem 23/ i - 3
I& Puge 53 Priming coat of chalk urder distemper. 41,305 51 3,50 148,254
fem 24ef | Distempering, -
15 Page 51 | Three ooals (151 coal over priming cout) 41,305 S0 17.23 THOTE]
Preparing the serface and painting with man feish L
rubhing the surface with Dathy (silicon carbide rubbing
ltem 36,40 brick) flling the voids with zink ¢ chalk [ plaster of parsis ”
It it :
Page 54 mixture, opplying first coat premix, making the surface e P A%t Lt T
smidh mnd then painting 3 coats with matt finish of
approved make ac:
17 Chp 1140 Painting doors & windows any bype,
Farst Cot 3024 .50 13162 11,187
Fach Subscquent Com 3024 Psit 9,74 29,454
Tites™arbles
Pmlding & l.;l.}'il'lg Full li-ﬂd_q- Porcelam Tile in Fll.'u,:-n'nl;u'
Mem Facing of Approved Desdgn Set in Gray Cement Motor 1:2
1% a8y or of 3/4% Thickness UC Washing & Podnts Wik White
;.; 46 Cement  Slurry Using Colowr  Plgment  for  matching
B complete ns per Spacification. (516" thick) b approved
sine,
al Porcelain Ties Flooring 1,943 P50 ITEE4 T45,013
Appdying chemical polishing on existing mosaic Marble
chE Hem  fhoooring | dado including cleaning, grinding with
" . A00|
e carborandum slone | sand paper and applying chernical 50,000 e M 64,400
pedish s per requirement
Providing and Laying Noors of approved coloured
glazed tiles 14" thick Noor of approved color & size
jointing in white cement and laid over 1.2 cement sand
= mortor 34" thick including grouting with matching
color and finishing. (Glazed ¢ Semi glazed /
Matt Ceramic Tibes)
ltem 284
21 5, 0H03 S0 325 iy | G527, 9T
page 46 Ceramic Tile flooring o ~
= W Wi oo 24024 s 389,36 9.353.985
. page 45 Ceramic Tile for skinting (Dado = . i
Doors & Windows
First Class deodar wood srought Joinery in doors and
liem Tia/ winidows ete. panelled or panelled or glased or fully glaged
23 Page 56 fixed in position incleding chowkhat, holdfass, hinges,
e togr badt rubber stop cleats /G elamp, handles and chord
with howoks etc, compiete (excluding sliding bolis or hsck ),
Wiaoden Single ! Double Shutter Swing Door with vision o
panel {if required) 1,512 P5h 3,050,831 4TILEIE
Architrave [ Beading

{"’ﬁ-ﬁ A
o ._:_1'-_--__.




Ead-oll 1y

Paga 1 of 3
Rate Amount
S | loem Bel. Particula 1 mit
i b . (Rs.) (its.)
- Providing and fixing with sunk jron screws Wooden

24 Architrave approved design £ shape having width n less 1,544 P.RF 136,40 265,162

e O e iry inchies g dhrecicd by Enginiser Iiubiiice.
Deor Lock
I i S s . 2
25 II::': &!H Providing and fixing approved quality mortice bock. 108 Each | AK39.05 12217
uPY Do
Prowvicling andd fixing in position uPVC channels froming for
liem 113 Do ol unplasticized poly vinyl chlorsde (uPYE) (Flush

26 Page B6 Fanelied Door} the handles stoppers koking armangement, 2.5 50 32676 7,205,190
e push bar cic complete Deluxe model ete complete as per
direction of Engineer / Inclarge.

Aluminimm Window! Ventilator

Supplying & fixing in positien Aluminum channels framing

for sliding windows & ventilabors of masle with § mm thick
27 lem Bdal  tinted glass glosing (Belgium) & Aluminum fly screen e
E Page 83 hamdles stoppers & locking amangement cle, complets,

(ap Deluxe model (White or other apprved color) {For

Shiding Crpenable Windows & Ventilawers)

481 P50, 2.386,T3 0,145,630

| | | Total Schedule lems|  62,414,461.54

MO RCHEDMLE ITEMS

Providing snd fixing kiichen wall-mounted !/ Floor Mounted
wooden  shelves made from  [9mm thick BWP  grsde
plvwocd {150 marked), finished with Imm ihick laminaie on
1 ME all exposed surfaces and baluncing laminote on hidden L] P50
faces, including edge banding, necessary fixtures, brackets,
screws, will plugs, adhesives, and complete installation as
per site conditions and direction of engineer-in-charge

Providing and applying cemenlious . walerprooling agenl
walerprooflig treatiment W (Surfsce | Location). neluding
surface prcparalion, ffiemer, wistetprooding ;
8 i : . 5
e mernbraneliquid, protective seroed (i any ), curing. and all 3 an
materials. Fabor, tools. and  scaffolding required Foe
completion of ihe work as per specifications,

L]

Revamping and Improvement of Extermal Works and others

{on actus]l measurement) as per aaproval of Sile Engineer ; s

Total Schedule Htems|




Est-Phum, (Lyan)

Page 10f3
BILL OF QUANTITIES
Plumbing Works
Rate Amount
Sno Particulars Unmit
Qty (Rs.) (Rs.)
Providing & fixing 1/2" dia, lead connection complete with
a 112" dia brass stop cock, two brass nuts & lining jointed to
I lead pipe with plumber wiped solder joints 1/2" inches lead 90 Each 760.50 68,445
pipe to be of not less than 41bs per lineal yard (8.1, No. 22/P-
6).

Providing & fixing in position nylon connections complete
2 with 1/2" dia brass stop cock with pair of brass nuts and o0 Each 637.65 57,389
lining joints to nylon connection (5.1, No, 23/P-6).

(b) S/Fixing concealed Tee stop cock of superior quality .

: : : 3.50 15,830
with ¢.p head 172" dia (S.1.No. 14(A)/P-18), i w0 e '
(b) S/Fixing long bib-cock of superior quality with c.p head

= )
1/2" dia (S.1. No. 13(a)/P-19). 0 Erach 431500 A1

Providing and fixing orisa type white or color glazed

earthen ware w.c pan with cost of low level plastic Mush

tank of 3 gallons capacity of approved quality ifc making

requiste numbers of holes in walls , plinth & floor and

5 making good in cement concrete 1:2:4 70 Each 11,282.00 789,740

W.C pan orisa type 23" with plastic tank of low down 3

gallons C.I trap & C.1 thumble (Superior Quality )

With 4" dia. earthen ware trap and plastic thumble (S.No 3 /

P-2)

Providing & fixing 24" x 18" lavatory basin in white glazed
earthen ware complete with and including the cost of W.1 or
C.1 cantilever brackets 6 inches built into wall, painted
whilte in to two coats after a primary coat of red lead paint ,
6 a pairof 1/2" dia rubber plug & chrome plate brass chain |- 40 Each 9.495.14 379,806
174" dia malloable iron or c.p brass traps malloable iron or
brass unions and making requiste number of holes in wall
plinth & floor for pipe connection and making good in
cement concrete 1:2:4 (Standard pattern ) (S.No 8/ P-3 )

Add extra for labour for providing and fixing of carthen

v 5
ware pedestal white or coloured glazed (S.No 9/ P-3 ) a e et Hahei

Supplying & fixing soap tray of made of plastic of superior
8 quality and design with fine finishing with c.p screws etc 40 Each 292.50
complete (8.1, No,6/P-8).

Providing & fixing C.P muslim shower with double bib

cock & ring pipe (S.1. No.19(a)/P-19). SALH0




Est-Plum, {Lyari)

Page 20l 3
. . Rate Amount
Sno Particulars 1 Unit
Qty (Rs.) (Rs.)
Supplying & fixing ball valves (with unsoldered copper L
10 ball) 2" dia (S.1. No.8/P-18) ] Each 1,026.60 6,178
Plumbing Works Non Schedule Rates (B)
¢ / '
- satth
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Est-Plum. (Lyari}

Page 3 of 3
Rate Amount
. : Ini
Sno Particulars Oty Unit (Rs.) (Rs.)
Supply & fix UPVC (Dadex or Equivalent or approved by
engineer incharge) fitting with 'Z' joint & rubber ring ete.
a}  Elbow /Bend 75 mm or 3" dia 150 Each 31,897.50 584,625
b) Tee75 mm dia 100 Each 4,001.25 400,125
¢} Socket 75 mm dia 100 Each 687.50 68,750
d)  UPVC Tee With Door 75 mm dia 60 Each 5.535.00 332,100
Providing & laying PPR PN-20 (Dadex or approved by
2 engineer incharge) pipe with all fittings i.e socket, bend tee,
elbow where required.{for cold water pipe )
a)  20mm (3/4") dia PPR 700 Rit 70.50 49,350
by Tmm{1") 500 Rit 91.01 45,506
c)  S0mm (2") dia 300 Rit 330,00 99,000
3 fSuppI}' & fix UPVC Dadexﬂ or approved by errlgmecr 20 Each 350.00 7.000
incharge vent cowel | 10mm (3" dia) on top of vent pipe.
4 Providing & Ia}r:.ng Fl’Ipe ms.ullauf:m as per a|?pnwud 800 Rit 250.00 200.000
manufacturer, specifications & directions of the Engineer.
Total Amount Plumbing Works Rs. 4,047,881
NON SCHEDULE
Revamping and Improvement of Water Supply and
I Severage Works (on actual measurement) as per aaproval of] | Job
Site Engineer




Esl-Elec. (Lyarn Hospital)

Page 1ol 2
BILL OF QUANTITIES
Rehabilitation & Upgradation of Lyvari Hospital
Electrical Works
Rate Amount
5 Parti ;

no articulars Oty Unit (Rs.) (Rs.)
Providing and laying (Main or sub Main)PVC insulated
with size 2-7/.036 copper conductor in 3/4" dia PVC

| ; ; . ; D13
conduit recessed in the wall or column as required. (5.1.No. = s S iy
11 Page No. 2).

5 Prmr_|d|ng, & fixing A.C/D.C Electric Ceiling fan 56" {good 170 Bk 15.835.71 2.692.071
quality)
Providing & fixing Bakelite ceiling rose with two terminals. .

3 (S.1No. 228, Page No. 33) 170 Each 37339 63,476
Providing & fixing A.C/D.C Electric Wall Brs 4

4 roviding & fixing AC/D.C Electric Wall Bracket fan 18 16 No. 14.695.00 235120
{good quality)
ELECTRIFICATION NON SCHEDULE
Providing and fixing switches or sockets as per following

5 |specification and requirements (5 Amp): 48 No. 687.50 33.000
a) one gange

b) |two gange 34 No. 750.00 25,500
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S Requirements for Contractor’s design

(Not applicable):

1.2 Programme:
Time for submission: Within Seven (07) days of the Commencement Date.

Form of programme: (Bar Chart)

7.4 Amount payable due to failure to complete shal| be 0.1% per day up to a maximum of (10%)
of sum stated in the Letter of Acceptance/Award.

7.5 Early Completion
(Not applicable)

9.1 Period for remedying defects/ defect liability period (DLP)
DLP period will be 06 months

Nanateoer. RN ORI TSR R

I'1.1 Terms of Payments

a) Mobilization Advance (Not Applicable)

11.6 Currency of payment: Pak. Rupees

14.1 Insurances:
Type of cover

Third Party-injury to persons and damage to property
Rs.500,000 per occurrence with a number of occurrences unlimited.

Other cover*: Amount to be recovered Premium plus percent ( %)

. Arbitration** Place of Arbitration: Karachi.

O
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STANDARD FORMS
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FORM OF BID SECURITY
(Bank Guarantes)

Guarantee No. Executed on (Letter by the
CGuarantor to the Procuring Agency)
MName of Guarantor {Scheduled Bank in Pakistan) with
address: Name of Principal
{Bidder) with address:
Sum of Security {express in words and
figures):
Bid Reference No. Date of Bid

KNOW ALL MEN BY THESE PRESENTS, that in pursuance of the terms of the Bid and at the
request of the said Principal, we the Guarantor above-named are held and firmly bound unto the
, (hereinafter called The —Procuring Agencyl) in the sum
stated above, for the payment of which sum well and truly to be made, we bind ourselves, our heirs,
executors, administrators and successors, jointly and severally, firmly by these presents.

THE CONDITION OF THIS OBLIGATION IS SUCH, that whereas the Principal has submitted the
accompanying Bid numbered and dated as above for
(Particulars of Bid) to the said Procuring Agency;

and

WHEREAS, the Procuring Agency has required as a condition for considering the said Bid that the
Principal furnishes a Bid Security in the above said sum to the Procuring Agency, conditioned as under:
(1) that the Bid Security shall remain valid for a period of twenty eight (28) days beyond the period
of validity of the bid;

{a) the Principal withdraws his Bid during the period of validity of Bid, or

(b}  the Principal does not accept the correction of his Bid Price, pursuant to Sub-Clause

16.4 (b) of Instructions to Bidders, or
ic) failure of the successful bidder to

(i furnish the required Performance Security, in accordance with Sub-Clause
IB-21.1 of Instructions to Bidders, or

{if)  sign the proposed Contract Agreement, in accordance with Sub-Clauses 1B-
2002 & 20.3 of Instructions o Bidders,

“The.entire some be paid immediately to the said Procuring Agency for delayed
. =
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VOLUME-I

completion and not as penalty for the successful bidder's failure to perform.

NOW THEREFORE, if the successful bidder shall, within the period specified therefore, on
the prescribed form presented to him for signature enter into a formal Contract Agreement with the
said Procuring Agency in accordance with his Bid as accepted and furnish within fourteen (14) days
of receipt of Letter of Acceptance, a Performance Security with good and sufficient surety , as may be
required, upon the form prescribed by the said Procuring Agency for the faithful performance and
proper fulfilment of the said Contract or in the event of non-withdrawal of the =aid Bid within the time
specified then this obligation shall be void and of no effect, but otherwise to remain in full force and
effect.

PROVIDED THAT the Guarantor shall forthwith pay to the Procuring Agency the said sum
stated above upon first written demand of the Procuring Agency without cavil or argument and without
requiring the Procuring Agency to prove or to show grounds or reasons for such demand, notice of
which shall be sent by the Procuring Agency by registered post duly addressed to the Guarantor at its
address given above,

PROVIDED ALSO THAT the Procuring Agency shall be the sole and final judge for deciding
whether the Principal has duly performed his obligations to sign the Contract Agreement and to furnish
the requisite Performance Security within the time stated above, or has defaulted in fulfilling said
requirements and the Guarantor shall pay without objection the sum stated above upon first written
demand from the Procuring Agency forthwith and without any reference to the Principal or any other
F-Er!'i-l.'.ll'l.

IN WITNESS WHEREOF, the above bounded Guarantor has executed the instrument under
its seal on the date indicated above, the name and seal of the Guarantor being hereto affixed and these
presents duly signed by its undersigned representative pursuant to authoerity of its governing body.

Guarantor
{Bank}
Witness: I. Signature
1. 2. Name
3. Title
Corporate Secretary (Seal)
c
2.

{Name, Title & Address)
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FORM OF PERFORMANCE SECURITY
{Bank Guarantee)

Guarantee Mo,
Executed on

Expiry Date
{Letter by the Guarantor to the Procuring Agency)
Mame of Ciuarantor ( Scheduled Bank in Pakistan) with
address: Name of
Principal (Contractor) with
address: Penal Sum of
Security (express in words and figures)
Letter of Acceptance No. Dated

KNOW ALL MEN BY THESE PRESENTS, that in pursuance of the terms of the Bidding Documents
and above said Letter of Acceptance (hereinafter called the Documents) and at the request of the said
Principal we, the Guarantor above named, are held and firmly bound unto the
(hercinafter called the Procuring

Agency) in the penal sum of the amount stated above, for the payment of which sum well and truly to
be made 1o the said Procuring Agency, we bind ourselves, our heirs, executors, administrators and
successors, jointly and severally, firmly by these presents.

THE CONDITION OF THIS OBLIGATION IS SUCH, that whereas the principal has accepted the
Procuring Agency's above said Letter of  Acceptance fior

{Name of Contract) for the

(Name of Project).

NOW THEREFORE, if the Principal (Contractor) shall well and truly perform and fulfill all the
undenakings, covenants, terms and conditions of the said Documents during the original terms of the
said Documents and any extensions thereof that may be granted by the Procuring Agency, with or
without notice to the Guarantor, which notice is, hereby, waived and shall also well and truly perform
and fulfill all the undertakings, covenants terms and conditions of the Contract and of any and all
modifications of the said Documents that may hereafier be made, notice of which modilications to the
Guarantor being hereby waived, then, this obligation to be void; otherwise to remain in full force and
virtue till all requirements of Clause 9, Remedying Defects, of Conditions of Contract are fulfilled.
Qur total liability under this Guarantee is limited to the sum stated above and it is a condition of any
liability attaching 1o us under this Guarantee that the claim for payment in writing shall

Sindh Public Procurement Regulatory Authority .ww.p-plasind_il_l.gcw.pk
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VOLUME-I

be received by us within the validity period of this Guarantee, failing which we shall be discharged of
our liability, if any, under this Guarantee.

We, (the Guarantor), waiving all chjections and
defenses under the Contract, do hereby irrevocably and independently guarantee to pay to the Procuring
Agency without delay upon the Procuring Agency’s first written demand without cavil or arguments
and without requiring the Procuring Agency to prove or to show grounds or reasons for such demand
any sum or sums up to the amount stated above, against the Procuring Agency's written declaration
that the Principal has refused or failed to perform the obligations under the Contract, for which pavment
will be effected by the Guarantor to Procuring Agency's designated Bank & Account Number.
PROVIDED ALSO THAT the Procuring Agency shall be the sole and final judge for deciding whether
the principal (Contractor) has duly performed his obligations under the Contract or has defaulted in
fulfilling said obligations and the Guarantor shall pay without objection any sum or sums up to the
amount stated above upon first written demand from the Procuring Agency forthwith and without any
reference to the principal or any other person.

IN WITNESS WHEREOF, the above bounded Guarantor has executed this Instrument under its seal
on the date indicated above, the name and corporate seal of the Guarantor being hereto affixed and
these presents duly signed by its undersigned representative, pursuant to authority of its governing
body.

Guarantor (Bank) Witness:

Cuarantor
iBank)
Witness: |. Signature
. 2. Mame
3. Title
Corporate Secretary (Seal)
2.
(Mame, Title & Address) ) Corporate Guarantor (Seal)

W\r
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FORM OF CONTRACT AGREEMENT
THIS CONTRACT AGREEMENT (hereinafter called the —Agreementl) made on the

day of 200 between (hereinafter called the “Procuring
Agency”) of the one part and (hereinafter called the —Contractorl]) of the other part.
WHEREAS the Procuring Agency is desirous that cenain Works, viz should be

executed by the Contractor and has accepted a Bid by the Contractor for the execution and completion
of such Works and the remedying of any defects therein.

NOW this Agreement witnesseth as follows:

1. In this Agreement words and expressions shall have the same meanings as are respectively
assigned to them in the Conditions of Contract hereinafter referred to.

2. The following documents after incorporating addenda, if any except those parts relating 1o
Instructions to Bidders, shall be deemed to form and be read and construed as part of this
Agreement, viz:

{a) The Letter of Acceptance;

{b) The completed Form of Bid along with Schedules to Bid;
{¢) Conditions of Contract & Contract Data;

{d) The priced Schedule of Prices/Bill of quantities (BOQ);
(e} The Specifications; and

(f) The Drawings

3. In consideration of the payments to be made by the Procuring Agency to the Contractor as
hereinafter mentioned, the Contractor hereby covenants with the Procuring Agency to execute
and complete the Works and remedy defects therein in conformity and in all respects within
the provisions of the ContracL.

4, The Procuring Agency hereby covenants to pay the Contractor, in consideration of the
execution and completion of the Works as per provisions of the Contract, the Contract Price or
such other sum as may become payable under the provisions of the Contract at the times and
in the manner prescribed by the Contract,




VOLUME-I

IN WITNESS WHEREOF the parties hereto have caused this Contract Agreement 1o be executed on
the day, month and year first before written in accordance with their respective laws.

Signature of the Contactor Signed of the Procuring Agency

(Seal) (Seal)

Signed, Sealed and Delivered in the presence of:

Witness: Witness:

{Name, Title and Address) (MName, Title and Address)
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MOBILIZATION ADVANCE GUARANTEE

Guarantee MNo.
Executed on
{Letter by the Guarantor to the Procuring Agency)
WHEREAS the {hereinafter called the

Procuring Agency) has entered into a Contract for

{Particulars of Contract), with

{hereinafter called the Contractor).

AND WHEREAS the Procuring Agency has agreed to advance to the Contractor, at the Contractor's
request, an amount of Rs. Rupees y which

amount shall be advanced to the Contractor as per provisions of the Contract.

AND WHEREAS the Procuring Agency has asked the Contractor to furnish Guarantee o secure the
advance payment for the performance of his obligations under the said Contract.

AND  WHEREAS {Scheduled Bank)

{hereinafier called the Guarantor) at the request of the Contractor and in consideration of the Procuring
Agency agreeing to make the above advance to the Contractor, has agreed to furnish the said

Cuaraniee,

NOW THEREFORE the Guarantor hereby guarantees that the Contractor shall use the advance for the
purpose of above mentioned Contract and if he fails, and commits default in fulfillment of any of his
obligations for which the advance payment is made, the Guarantor shall be liable to the Procuring

Agency for payment not exceeding the aforementioned amount.

Notice in writing of any default, of which the Procuring Agency shall be the sole and final judge, as
aforesaid, on the part of the Contractor, shall be given by the Procuring Agency to the Guarantor, and
on such first written demand payment shall be made by the Guaranter of all sums then due under this

Guarantee without any reference to the Contractor and without any objection.
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This Guarantee shall come into force as soon as the advance payment has been credited to the account
of the Contractor,

This Guarantee shall expire not later than
by which date we must have received any claims by registered letter, telegram, telex or telefax.
Itis understood that you will return this Guarantee to us on expiry or after settlement of the total amount

to be claimed hereunder.
Guarantor {Scheduled Bank)
Guarantor (Scheduled Bank)
Witness: l. Signature
1. 2. Mame
3. Title
Corporate Secretary (Seal)
2
{Name, Title & Address) Corporate Guarantor (Seal)
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INDENTURE FOR SECURED ADVANCE

(For use in cases in which is contract is for finished work and the contractor has entered into an
agreement for the execution of a certain specified quantity of work in a given time).

This INDENTURE made the .. X NPT .. day of ...
------------ T | By ~BETWEEH {hr.re:mﬂer n:al!ed "the Lnntraclur" ‘-'-hll:h expression
shall whem- the mme:-.'t so admits or implied be deemed to include his heirs, executors, administrators
and assigns) of the one part and THE GOVERNOR OF SINDH (hereinafter called "the Government”
of the other part).

WHEREAS by an agreement, dated (hereinafter called the said agreement, the contractor has agreed
to perform the under-mentioned works (hereinafter referred to as the said work):

(Here enter (the description of the works).

AND WHEREAS the contractor has applied 10 the ... v smsseriins —seaeeee —====10F a0
advanee to him of Rupees 2a= - RS, oiocesisssesneia )} OB The
security of materials absolutely belonging to him and brought by him to the site of the said works the
subject of the said agreement for use in the construction of such of the said works as he has
undertaken to execute at rates fixed for the finished work (inclusive of the cost of materials and
labour and other charge) AND WHEREAS the Government has agreed o advance to the Contractor
the sum of Rupees, (RS. wcocernsvnner. ) 00 the security of materials the quantities and other
particulars of which are detailed in Part 11 of Running Account Bill (E). the said works signed by the
contractor

Fin R Form 7. A Offsesessms=ss +veonee — and on such covenants and conditions as are hereinafter
contained and the Government has reserved to itself the option of marking any further advance or
advances on the security of other materials brought by the Contractor to the site of the said works.

NOW THIS INDENTURE WTTNESSETH that in pursuance of the said agreement and in
consideration of the sum of Rupees........... ss=eeeeems rpennei e siness (RE, e, —eees] 0N OF
before the execution of these presents paid to the Contractor by the Government (the receipt whereof
the Contractor doth hereby acknowledge) and of such further advances (if any) as may be made to
him as aforesaid (all of which advances are hereinafter collectively referred to as the said amount)
the Contractor doth hereby assign unto the Government the said materials by way of security for the
said amount
And daoth hereby covenant and agn:-: with the Government and declare ay follow :
(1) ThatthesaidsumofRupees... N B — ~{ RF. cmsmmrmmmrmrmeees -} 50
advanced by the Government tn thn: Ccrnlra:mr as aforesaid and all or any further sum or sums which
may be advanced aforesaid shall be employed by the contractor in or towards expending the
execution of the said works and for no other purpose Whatsoever.
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VOLUME-I

(2] That the materials detailed in the said Running Account Bill {B) which have been
Fin R Form No_ 17T-A

Offered to and accepted by (he Government as security for the said amount are absolutely by the
Contractors own property free from encumbrances of any kind and the Contractor will not make any
application for or receive a further advance on the security of materials which are not absolutely his
own property and free from encumbrances of any kind and the contractor hereby agrees, at all times,
to indemnify and save harmless the Government against all claims whatsoever to any materials in
respect of which an advance has been made to him as aforesaid.

(3) That the said materials detailed in the said Running Account Bill (B} and all other
Fin. B Form Mo 174

Materials on the security of which any further advance or advances may hercafter be made as aforesaid
(hereinafier called the said materials) shall be used by the Contractor solely in the execution of the said

works in accordance with the directions of the Divisional Officer- (hereinafier
called the Divisional Officer) and in the terms of the said agreement.

{4) That the Contractor shall make at his own cost all necessary and adequate arrangement for the
proper waich, safe custody and protection against all risks of the said material and that until used in
construction as aforesaid the said materials shall remain at the site of the said works in the Contractor's
custody and at his own risk and on his own responsibility and shall at all times be open to inspection
by (he Divisional Officer or any officer authorized by him. In the event of the said materials of any
part {hereof being stolen, destroyed or damaged or becoming deteriorated in a grater degree than is due
te reasonable use and wear thereof Contractor will forthwith replace the same with other materials of
like qualify or repair and make good the same as required by the Divisional Officer and the materials
s0 brought to replace the said materials so repaired and made good shall also be considered as security
for the said amount.

(3) "Hurt the said materials shall not on any account be removed from the site of the said works except
with the written permission of the Divisional Officer or an officer authorized by him in that behalf

(6) That the said amount shall be payable in full when or before the Contractor receives
payment, from the Government of the price payable to him for the said works under the terms and
pravisions of the said agreement PROVIDED THAT if any intermediate payments are made to the
contractor on account of work done then on the occasion of each such payment the Government will
be at liberty to make a recovery from the Contractors Bill for such payment by deducting there from
in the value of the said materials (hen actually used in the construction and in respect of which recovery
has not been made previously the value for this purpose being determined in respect of each description
of material at (he rates at which the amount of the advances made under these presents were calculated.

(7) That if the Contractor shall at any time make any default in the performance or observation in any
respect of any of the terms and provisions of the said agreement or of these presents the total amount
of the advance or advances that may still be owing to the Government shall immediately on the
happening of such default be repayable by the Contractor to the Government together with interest
thercon at twelve percent per annum from the date or respective dates of such advance or advances
the date or repayment and with all costs, charges, damages and expenses ingurred by the Governm
in or for the recovery thereof or the enforcement of this security or otherwise by reason of the defi
of the Contractor and any moneys so becoming due and payable shalkconstitute’a dehttd;&"rm the
Contractor to the Government and the Contractor hereby co MU‘IS_E;;& with the Gov it
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to repay and the same respectively to it accordingly.

(8) That the Contractor hereby chargcs all the said materials with the repayment to the Government of
the said sum of Rupees ... - - {RS.... .. yand any further sum or
sums which may be advanced as aﬁ:resmd. a.nd al] msts ::harges damages nm:i expenses payable under
these present PROVIDED ALWAYS and it is hereby agreed and declared that not withstanding
anything in the said agreement and without prejudice to the powers contained therein if and whether
the covenant for payment and repayment hercinbefore contained shall become enforceable and the
money owing shall not be paid to accordingly.

Once therewith the Government may at any time thereafter adopt all or any of following courses as it
may deem best ;

(a) Seize and utilize the said materials or any part thereof in the completion of the said works on
behalf of the Contractor in accordance with the provisions in that behalf contained in the said
agreement debiting the Contractor with the actual cost of effecting such completion the amount
due in respect of advances under these presents and crediting the Contractor with the value of
work done as he had carried it out in accordance with the said agreement and at the rates thereby
provided. If the balance is against the Contractor, he is to pay the same to the Government on
demand.

(b} Remove and sell by public auction the seized materials or any part thereof and out of the
moneys arising from the sale retain all the sums aforesaid repavable to the Government under
these presents and pay over the surplus (if any) to the Contractor,

(c) Deduct all or any part of the moneys owing out of the security deposit or any sum due to the
Contractor under the said agreement.

(9) That except as is expressly provided by the presents interest on the aid advance shall not be payable.

(10) That in the event of any conflict between the provisions of these presents and the said
agreement the provisions of these presents shall prevail and in the event of any dispute or
difference arising over the construction or effect of these presents the settlement of which has
not been hercinbefore expressly provided for the same shall be referred to the Procuring
Ag:my ey . Circle whose.. . decision shall be final and the
provisions uf‘th: In:luan Arl:umlmn Act for the tumc I:remg. in force so far as they are applicable
shall apply to any such reference.
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In witness where of the* on behalf of the Governor of Sindh and the
LT — wamsssses =seeeisees ~-NAVE hereunto set their respective hands and seals the

Signed, sealed and delivered by* In the
presence of

Seal

15t wilness 2_
wilness

Signed, sealed and delivered by* In the
presence of

Seal
Ist Witness 2 witness E‘l‘-’r\ {/
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SPECIFICATION
{Note for Preparing the Specifications]

A set of precise and clear specifications is a prerequisite for bidders to respond realistically and
competitively to the requirements of the user without qualifying their Bids. The specifications must be
drafted to permit the widest possible competition and, at the same time, present a clear statement of
the required standards of workmanship, materials, performance of the works. Only if this is done
abjectives of economy, efficiency, and faimess in procurement will be realized and responsiveness of
Bids can be ensured, and the subsequent task of bid evaluation can be facilitated. The specifications
should require that materials to be incorporated in the works be new, unused, and of the most recent or
current models, and incorporated all recent improvemenis in design and materials unless provided for
otherwise in the contract.

Samples of specifications from similar to previous procurements are useful in this respect, The use of
metric units is encouraged. Depending on the complexity of the works and the repetitiveness of the
type of procurement, it may be advantageous 1o standardize the Technical Specifications that should
cover all classes of workmanship, materials and equipment although not necessarily to be used in a
particular procurcment.

Care must be taken in drafting specifications to ensure that they are not restrictive. In the specification
of standards for equipment, materials, and workmanship, recognized international standards should be
used as much as possible, The specifications shall consider all conditions but not limited to seismic
conditions, weather conditions and environmental impact. The specifications should state that
equipment, materials, and workmanship that meet other authoritative standards, and which ensure at
least a substantially equal quality than the standards mentioned, will also be acceptable. The following
clause may be inserted in the Specifications.

Sample Clause: Equivalency of Standards and Codes

Wherever reference is made in the Specifications to specific standards and codes to be met by Works
to be furnished and tested, the provisions of the latest current edition or revision of the relevant shall
apply, unless otherwise expressly stated in the Contract, Other authoritative standards that ensure
equivalence to the standards and codes specified will be acceptable |
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Ext-Eler, (Lyan Hospial]

Fage 3ol 1
. " Hate Amount
Sno Particulars Oty Uimit (Rs.) (Rs.)
¢} |four ganpe 3z Mo. 937.50 30,000
d) |six gange 13 Mo. 103750 20,475
e} |2 pin § AMP sockets for half point 18 Mo. 350.00 G, 300
N |5 pin plug socket for multiple use 10=15 amp 14 M. 56250 1875
g} |3 pin power plug socket 20 amp 25 Mo 750,00 18,750
6 Providing & fixing Brass Battern holder 6 Mo 1,153 69,157
Providing & fixing Energy Saver 24 Waus approved|
? quality ete, complete (Phillips). = ho. S0 A
Providing and fixing as per following specifications and
[requirements, powder coated box.door’ wall mountain with
locking arrangement
B |a) MCB (15amp) 01no 2 Job A8 (000 576,000
{b) MCB (1 0amp) Ol no
c)MCH (-6 ainp) 0 (7] (1 spane]
d} Bet of copper busbars 50 Amp 04 no.s
BF LED Surface Mounted panel light 24 watts, 2204240
9 vohs, round or Square, approved type, Standard Supply and 350 Each 5,026.25 1,759,188
fiximg,
PF Fan clectric, AC, Exhaust, metal body with copper
10 |winding 25 em & 30 cm, 2200230 V, with shutter, Metal| 2 Each 3,877.50 7,755
duly enamel painted, *Standard” supply and fixing.
DL Inverter Type AC's Split Unit, Consist of indoor unit,
11 |Wall Mounted Type and Outdoor Unit,  Incleding 8 Each 357,328.80 2.855,630
Installation kit, 1.5 Ton Capacity (Heat and Cool).
Total Amount Electrical Works Hs. 8516509
Less 15% on item 1,3 (20,923)
;. Total B 405 886
Bevamping and Improvement of [Electrical and
I [Miscellancous Works (on actual measurement) as per 1 Jah
aaproval of Site Enginecer
Taotal Amount Non Schedule Electrical Works Rs. il =
N
.0
‘? 4"’5&:;:6 il
“'q:":‘l‘:: : ;'-f.l E‘.?.n.
Tl ?."‘.h'a-l"
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VOLUME-I

LYARI GENERAL HOSPITAL

TENDER DOCUMENT
VOLUME-I
CONDITIONS OF CONTRACT

REPAIR, REHABILITATION & RENOVATIONOF LYARI
HOSPITAL

ISSUE TO M/S

Address: Lyari General Hospital
Shah Waliullah Rd, Lvari Town, Karachi. 75660,
Phone: +92-21-7490415, +92333-2150948
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VOLUME-I

NOTICE INVITING TENDER

Medical Superintendent Lyari General Hospital invites E-Bids through E-Pak Acquisition and
Disposal System (EPADS) from PEC Registered Constructors/ Contractors in the Category of C-4 and
above, and with Active Taxpayers List of the FBR/SRB (whichever is applicable) for the “Repair,
Rehabilitation & Renovation of Lyari General Hospital” for the Financial year 2025-26 /2026-27

under M&R Budget.
Tender Fee (Rs.) Bid Security Estimated Completion \
Name of Work Cost (PKR) Time |
Repair, Rehabilitation and
Renovation of Lyari General l
Hospital, Karachi Rs. 3000/= 5% of the bid cost | 96.810 M 2 to 3 Months |
| ) - A8
L The Eligibility Criteria in details is mentioned in the bidding documents, refer clause 1B.2 for meeting the
requirements of this tender.
2. A complete set of bidding documents may be purchased from date of publication upto March 30™, 2026

before 11:00 AM upon payment of tender fee (non- refundable) against tender package in the form of pay
order in favor of MS-LYARI GENERAL HOSPITAL KARACHI with written application along with
a copy of letter of invitation.

3% The method of procurement would be Single Stage One Envelope

4. Tender Fees Receipt should be uploaded with the Technical Proposal on EPADS. Electronic Bids should be
submitted through EPADS only, Manual bid shall not be received. Interested Bidders are required to register
themselves on EPAD System at the link: hitps://sindh.eprocure.gov.pk/s supplier/registration for
submission of electronic-bids.

5 The bids would be rejected and considered non-responsive under following conditions:

(i) Conditional and telegraphic bids/tenders;

(ii) Bids not accompanied by bid security of required amount and form (Soft should be uploaded on EPADS
while Hardcopy to be submitted in person with Bids Hardcopy);
(iii) Bids received / uploaded on EPADS after specified date and time.

(iv) Non-Submission of Original set of Documents in Hard Copy to the Designated office.
6. Bid validity Period is (90) days
% (i)  Submission: The bids prepared in accordance with the instructions in the bidding documents, must

be submitted on EPADS by March 30, 2026 up to 10:30 AM on EPADS and the original instrument of
tender fee Rs. 3,000/- and the bid security @ 5% of the bid price must reach the following procurement
agency before the deadline for submission of e-bids, which will be opened on the same day i.e

(i) Opening: tenders will be opened on March 30%, 2026 @ 11:00 AM at the below mentioned address in the
presence of Procurement Committee and representative of bidders.

(ii1) Place of issuance, inquiries and opening will be below mention postal Address.
(iv) In case of Govt, announces any Public Holiday or any unfavorable circumstances, the tender /bids

original set of documents will be opened on next working day, with same Venue and Time.

8. Lyari General Hospital reserves the right to reject all or any bids subject to the relevant provisions of Sindh Public
Procurement Rules, 2010, amended 2023.

Shah Whaliullah Rd, Lyari Town, Karachi. 75660,
Phone: +92-21-7490415, +92333-2150948
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INSTRUCTIONS
TO BIDDERS &
BIDDING DATA

Notes on the Instructions to Bidders

This section of the bidding documents should provide the information necessary for bidders to prepare
responsive bids, in accordance with the requirements of the Procuring Agency. It should also give
information on bid submission, opening and evaluation, and on the award of contract.

Matters governing the performance of the Contract or payments under the Contract, or matters affecting
the risks, rights, and obligations of the parties under the Contract are not normally included in this
Section, but rather in the appropriate sections of the Conditions of Contract and/or Contract Dara.
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INSTRUCTIONS TO BIDDERS
A. GENERAL

IB.1  Scope of Bid & Source of Funds
1.1 Scope of Bid

The Procuring Agency as defined in the Bidding Data (hereinafter called the Office of Medical
Superintendent, (Lyari General Hospital) wishes to receive Bids for the Works summarized in the
Bidding Data (hereinafter referred to as the works “Repair, Rehabilitation and Renovation of Lyari
General Hospital, Karachi.»

Bidders must quote for the complete scope of work. Any Bid covering partial scope of work will be
rejected as non-responsive.

1.2 Source of Funds

IB.2  Eligible Bidders

2.1 Bidding is open to all firms and persons meeting the following requirements:

1. Compliance of Terms & Conditions / Instructions mentioned in the SBD, must submit the entire STANDARD BIDDING
DOCUMENTS, duly signed & stamped on each page with Technical Proposal.

I, Attached authorized person CNIC copy.

it Signed & stamped each and every page of Terms & Condition & al| bidding documents.
(If above points compliance not found offer will be rejected),

Should be registered with Income Tax Department (Valid / Active NTN Certificate must be attached).
Valid PEC Registration certificate.

Copy of Professional Tax 2025-26 (Attach Copy of Valid Certificate)

Copy of Registration Certificate of General Sales Tax. (Attach Copy of Valid Certificate not bill paid).
Copy of Registration Certificate of $.5.7 issued from SRB.

Valid copy of Financial year Income tax return not tax paid challan for the Jast 3 years

Audited Financial Statement (Last 3 Years)

Recent Bank Account Maintenance Certificate& last 3 years bank statement (original).

PPN WP

Iy
(=]

- Relevant work experience along with work orders and satisfactory performance certificate at public and private
institutes of last 03 years.

11. Copy of Pay order / Bank Draft of 05% Bid security should be attached along With bidding document in Technical
Proposal without showing the amount,

12. Soft Copy (UsB) containing all documents and forms (In Excel/DOC format Only) (Soft copy in a CD or DVD is not
acceptable.)

13. The workshop must be located within 500 meters to 1 kilometers of the hospital.
14. valid 150 certificate.

15. Police Verification Certificate / Character Certificate of deployed staff including Engineers / Skilled labours &
supporting staff.

" Page 7 of 67
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ed and litigated by
ody or

of the total bid amount.
d stamp paper that the firm is not blacklist

16. Bank Balance not less than 50%
rtment / Agency / Organization / Autonomous b

on legal valid and atteste

17. Submission of undertaking
nment or any Depa

any institute of Federal, Provincial Gover
Private Sector Organization anywhere in Pakistan

18. Undertaking regarding Ownership of Equipment.
Eligibility criteria and Technical Scoring continued at the last page (Page No. 68 to 69)

IB.3  Cost of Bidding
3. The bidder shall bear all costs associated with the preparation and submission of its bid and
» will in no case be responsible or liable

the Office of “Medical Superintendent, “Lyari General Hospita
for those costs, regardless of the conduct or outcome of the bidding process (SPP Rules 24 & 25).

B. BIDDING DOCUMENTS

|IB.4 Contents of Bidding Documents
41 In addition to Invitation for Bids, the Bidding Documents are those stated below, and should
ued in accordance with Sub-Clause 1B.6.1.

be read in conjunction with any Addendum iss

Instructions to Bidders & Bidding Data
Form of Bid, Qualification Information & Schedules to Bid Schedules to Bid comprise the

following:

(i) Schedule A: Schedule of Prices/ Bill of Quantities (BOQ).
(ii) Schedule B: Specific Works Data
(iii)Schedule C: Works to be Performed by Subcontractors
(iv) Schedule D: Proposed Programme of Works

(v) Schedule E: Method of Performing Works
(vi)Schedule F: Integrity Pact (works costing Rs 10 million and above)

3. Conditions of Contract & Contract Data

4. Standard Forms
(i) Form of Bid Section
(ii) Form of Performance Security;

(iii)Form of Contract Agreement;
(iv) Form of Bank Guarantee for Advance Payment.

5. Specification Drawings, if any

IB.5 Clarification of Bidding Documents

"endeny

respect of the Bidding Documents may

—
=
=
£
&
i

5.1 A prospective bidder requiring any clarification(s) in
notify the Office of Medical Superintendent. Lyari General Hospital, Karachi” address S
indicated in the Bidding Data. <3
t for clarification of =g
=2

who has obtained bidding documents, may reques

Depyy
ndh ¢

5.2 n interested bidder,

(o
L)
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6.1

6.2

6.3

IB.7

VOLUME-1

contents of bidding documents in writing and procuring agency shall respond to such quarries
in writing within three calendar days, provided they are received at least five calendar days
prior to the date of opening of bid (SPP Rule 23-1).

Amendment of Bidding Documents (SPP Rules 22{2) & 21).

At any time prior to the deadline for submission of Bids, the Procuring Agency may, for any
reason, whether at his own initiative or in response to a clarification requested by a interested
bidder, modify the Bidding Documents by issuing addendum,

Any addendum thus issued shall be part of the Bidding Documents pursuant to Sub-Clause
6.1 hereof, and shall be communicated in writing to all purchasers of the Bidding Documents,
Prospective bidders shall acknowledge receipt of each addendum in writing 1o the Procuring
Agency.

To afford interested bidders reasonable time in which to take an addendum into account in

preparing their Bids, the Procuring Agency may at its discretion extend the deadline for
submission of Bids.

C. PREPARATION OF BIDS

Language of Bid

7.1 All documents relating to the Bid shall be in the language specified in the Contract Data.

IB.5
8.1

a)
b)
c)

d)
e}

IB.9

9.1

Documents Comprising the Bid

The Bid submitted by the bidder shall comprise the following:

Offer /Covering Letter

Form of Bid duly filled, signed and, in accordance with IB.14.3.

Schedules (A to F) to Bid duly filled and initialled, in aceordance with the instructions
contained therein & in accordance with 1B.14.3.

Bid Security fummished in accordance with 1B.13,

Power of Attomey in accordance with IB 14.5.

Documentary evidence in accordance with 1B.2(c) & IB.11

Documentary evidence in accordance with 1B.12.

Sufficiency of Bid

Each bidder shall satisfy himself before Bidding as to the correctness and sufficiency of his
Bid and of the premium on the rates of CSR / rates and prices quoted/entered in the Schedule
of Prices, which rates and prices shall except in so far as it is otherwise expressly provided in
the Contract, cover all his obligations under the Contract and all matters and things necessary
for the proper completion of the works.

Page 9 of 67 —
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92 The bidder is advised to obtain for himself at his own cost and responsibility all information
that may be necessary for preparing the bid and entering into a Contract for execution of the
Waorks.

IB.10 Bid Prices, Currency of Bid and Payment

10.1  The bidder shall fill up the Schedule of Prices (Schedule A to Bid) indicating the percentage
above or below the Composite Schedule of Rates/unit rates and prices of the Works to be
performed under the Contract. Prices in the Schedule of Prices/Bill of Quantitics shall be
quoted entirely in Pak Rupees keeping in view the instructions contained in the Preamble to
Schedule of Prices,

10.2  Unless otherwise stipulated in the Conditions of Contract, prices quoted by the bidder shall
remain fixed during the bidder's performance of the Contract and not subject to variation on
any account.

10.3  The unit rates and prices in the Schedule of Prices or percentage above or below on the
composite schedule of rates shall be quoted by the bidder in the currency as stipulated in
Bidding Data.

10.4  Items for which no rate or price is entered by the Bidder will not be paid for by the Procuring
Agency when executed and shall be deemed covered by the other rates and prices in the Bill
of Quantitics.

IB.11 Documents Establishing Bidder’s Eligibility and Qualifications

1.1 Pursuant to Clause IB.8, the bidder shall furnish, as part of its bid, documents establishing the
bidder's eligibility to bid and its qualifications to perform the Contract if its bid is accepted.

1.2 Bidder must possess and provide evidence of its capability and the experience as stipulated in
Bidding Data and the Qualification Criteria mentioned in the Bidding Documents.

IB.1Z2 Documents Establishing Works' Conformity to Bidding Documents

12,1 The documentary evidence of the Works® conformity to the Bidding Documents may be in the
form of literature, drawings and data and the bidder shall furnish documentation as set out in
Bidding Data.

C
12.2  The bidder shall note that standards for workmanship, material and equipment, and references
to brand names or catalogue numbers, if any, designated by the Procuring Agency in the

~quhnic.al Provisions are intended to be descriptive only and not restrictive,
L SE e
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13.2

a)
b)

¢)

IB.14

14.1

VOLUME-I

Each bidder shall furnish, as part of his bid, at the option of the bidder, a Bid Security as
percentage of bid price/estimated cost or in the amount stipulated in Bidding Data in Pak.
Rupees in the form of Deposit at Call/ Payee’s Order/Demand Drafft issued by a Scheduled
Bank in Pakistan in favour of the Medical Superintendent , Lyari General Hospital” valid for
a period up to Ninety (90) days beyond the bid submission date as per SPP Rule 37 the Bid
Security shall be 5% (Five Percent).

Any bid not accompanied by an acceptable Bid Security shall be rejected by the “Office of
Medical Superintendent, Lyari General Hospital, Karachi” as non-responsive. Soft copy of Bid
Security shall be uploaded on EPADS while, Hardcopy should be submitted to the “Office of
Medical Superintendent. Lyari General Hospital, Karachi™ along with Hardcopy of Bid.

The bid securities of unsuccessful bidders will be returned upon award of contract to the
successful bidder or on the expiry of validity of Bid Security whichever is earlier.

The Bid Security of the successful bidder will be returned when the bidder has furnished the
required Performance Security, and signed the Contract Agreement (SPP Rule 37).

The Bid Security may be forfeited:

if a bidder withdraws his bid during the period of bid validity; or
if a bidder does not accept the correction of his Bid Price, pursuant to Sub-Clause 16.4 (b)
hereof; or
in the case of a successful bidder, if he fails within the specified time limit to:
(i) furnish the required Performance Security or
(ii) sign the Contract Agreement.

Validity of Bids, Format, Signing and Submission of Bid

Bids shall remain valid for the period stipulated in the Bidding Data after the date of bid
opening.

In exceptional circumstances, Procuring Agency may request the bidders to extend the period
ol validity for an additional period but not exceeding 1/3 of the original period. The request
and the bidders’ responses shall be made in writing or by cable. A Bidder may refuse the
request without forfeiting the Bid Security. A Bidder agreeing to the request will not be
required or permitted to otherwise modify the Bid, but will be required to extend the validity

of Bid Security for the period of the extension, and in compliance with IB.13 jn all respects
(SPP Rule 38).

All Schedules to Bid are to be properly completed and signed.

0 be made in the Form of Bid except in filling up the blanks as directed. If
;/ made or.if these instructions be not fully complied with, the bid may be
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14.6

14.7

1B.15

15.1

152

a)

b)

d)

e)

15.3

15.4

15.5

VOLUME-I

Each bidder shall prepare number of copies specified in the Bidding Data of the documents
comprising the bid as described in 1B.8 and clearly mark them “«COPY?” as appropriate.

The original and all copies of the bid shall be typed or written in indelible ink and shall be
signed by a person or persons duly authorized to sign (in the case of copies, Photostats are also
acceptable). This shall be indicated by submitting a written Power of Attorney authorising the
signatory of the bidder to act for and on behalf of the bidder. All pages of the bid shall be
initialed and official seal be affixed by the person or persons signing the bid.

The Bid shall be uploaded on EPADS before the deadline mentioned in the bidding data sheet
and submit a hard copy delivered in person or sent by registered mail at the address to Procuring
Agency as given in Bidding Data.

D. SUBMISSION OF BID
Deadline for Submission, Modification & Withdrawal of Bids

Bids must be uploaded on EPADS and also received by the Office of Medical Superintendent.
Lyari General Hospital, Karachi”, at the address provided in Bidding Data not later than the
time and date stipulated therein.

The inner and outer envelopes shall

Be addressed to the Office of Medical Superintendent, Lyari General Hospital, Karachi” at the
address provided in the Bidding Data;

Bear the name and identification number of the Contract as defined in the Bidding and Contract
Data; and

Provide a warning not to open before the specified time and date for Bid opening as defined in
the Bidding Data.

In addition to the identification required in 15.2. the inner envelopes shall indicate the name
and address of the Bidder to enable the Bid to be returned unopened in case it is declared late
I the outer envelope is not sealed and marked as above, the Procuring Agency will assume no
responsibility for the misplacement or premature opening of the Bid.

Bids Should be Submitted Electronically through EPADS, Bids submitted through telegraph.
telex, fax or e-mail shall not be considered. However, One Sealed Set of Bids should be
Submitted in person to the office of the Medical Superintendent, Lyari General Hospital,
Karachi. Along with Bid Security

Any bid received by the Procuring Agency after the deadline for submission prescribed in
Bidding Data will not be considered.

Any bidder may modify or withdraw his bid after bid submission provided that the modification
or written notice of withdrawal is received by the Procuring Agency prior to the deadline for
submission of bids.

ithdrawal of a bid during the interval between the deadline for submission of bids and the
xpiration of the period of bid validity specified in the Form of Bid may result in forfeiture of

q aendet Page 12 of 67
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E. BID OPENING AND EVALUATION

IB.16 Bid Opening, Clarification and Evaluation (SPP Rules 41, 42 & 43)

16.1

16.2

16.3

16.4

(b)

16.5

16.6

The Office of “Medical Superintendent, Lyari General Hospital, Karachi” will open the bids,
in the presence of bidder’s representatives Electronically through EPADS System, at the time,
date and in the place specified in the Bidding Data.

The bidder*s name, Bid Prices, any discount, the presence or absence of Bid Security, and such
other details as the Procuring Agency at its discretion may consider appropriate, will be
announced by the Procuring Agency at the bid opening. The Procuring Agency will record the
minutes of the bid opening. Representatives of the bidders who choose to attend shall sign the
attendance sheet.

Any Bid Price or discount which is not read out and recorded at bid opening will not be taken
into account in the evaluation of bid.

To assist in the examination, evaluation and comparison of Bids the Engineer/Procuring
Agency may, at its discretion, ask the bidder for a clarification of its Bid. The request for
clanification and the response shall be in writing and no change in the price or substance of the
Bid shall be sought, offered or permitted (SPP Rule 43).

(a} Prior to the detailed evaluation, pursuant to [B.16.7 to 16.9, the Engineer/Procuring Agency
will determine the substantial responsiveness of each bid to the Bidding Documents. For
purpose of these instructions, a substantially responsive bid is one which conforms to all the
terms and conditions of the Bidding Documents without material deviations. It will include
determining the requirements listed in Bidding Data.

Arithmetical errors will be rectified on the following basis:

If there is a discrepancy between the unit price and total price that is obtained by multiplying
the unit price and quantity, the unit price shall prevail and the total price shall be corrected. If
there is a discrepancy between the words and figures the amount in words shall prevail. If there
15 a discrepancy between the Total Bid price entered in Form of Bid and the total shown in
Schedule of Prices-Summary, the amount stated in the Form of Bid will be corrected by the
Procuring Agency in accordance with the Corrected Schedule of Prices.

If the bidder does not accept the corrected amount of Bid, his Bid will be rejected and his Bid
security forfeited.

A Bid determined as substantially non-responsive will be rejected and will not subsequently
be made responsive by the bidder by -:nrm:;éﬂn of the non-conformity.

Any minor informality or non-confi
malerial deviation (major deviation
Lyari General Hospital, Karachi™ .
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Provided such waiver does not prejudice or affect the relative ranking of any other bidders.
(A} Major (materizl) Deviations include:

Bid has been not properly signed;

i is not accompanied by the bid security of required amount and manner;

i) stipulating price adjustment when fixed price bids were called for;

(1ii} failing to respond to specifications;

{iv} failing to comply with Mile-stones/Critical dates provided in Bidding
Documents;

(v) sub-contracting contrary to the Conditions of Contract specified in Bidding
Dacuments;

(vi) refusing to bear important responsibilitics and liabilities allocated in the
Bidding Documents, such as performance guaranices and insurance
COVETAgE;

(vii) taking exception to critical provisions such as applicable law, taxes and
duties and dispute resolution procedures;

(Vi) a material deviation or reservation is one :

(a)  which affect in any substantial way the scope, quality or performance of the
works;

(b}  adoption/rectification whereof would affect unfairly the competitive position
of other bidders presenting substantially responsive bids.

{B) Minor Deviations

Bids that offer deviations acceptable to the Procuring Agency and which can be assigned a monetary
value may be considered substantially responsive at least as to the issue of fairness. This value would
however be added as an adjustment for evaluation purposes only during the detailed evaluation process.

16.7 The Office of Medical Superintendent, Lyari General Hospital, Karachi will evaluate and
compare only the bids previously determined to be substantially responsive pursuant to 1B.16.4
to 16.6 as per requirements given hereunder. Bids will be evaluated for complete scope of
works. The prices will be compared on the basis of the Evaluated Bid Price pursuant to 1B.16.8
herein below:,

Technical Evaluation: It will be examined in detail whether the works offered by the bidder complies
with the Technical Provisions of the Bidding Documents. For this purpose, the bidder's data submitted
with the bid in Schedule B to Bid will be compared with technical features/criteria of the works detailed
in the Technical Provisions. Other technical information submitted with the bid regarding the Scope of
Work will also be reviewed.

16,8 Evaluated Bid Price

In evaluating the bids, the Engineer/Procuring Agency will determine for each bid in addition
to the Bid Price, the following factors (adjustments) in the manner and to the extent indicated
below to determine the Evaluated Bid Price:
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(i} Making any correction for arithmetic errors pursuant to 1B.16.4 hereof,

{1} Discount, if any, offered by the bidders as also read out and recorded at the time of
bid opening.

{iii} Excluding provisional sums and the provisions for contingencies in the Bill of

Quantitics if any, but including Day work, where priced competitively.
IB.17 Process to be Confidential

17.1  Subject to 1B.16.3 heretofore, no bidder shall contact Engineer/Procuring Agency on any
matter relating to its Bid from the time of the Bid opening to the time the bid evaluation result
i5 announced by the Procuring Agency. The evaluation result shall be announced at least seven
{07} days prior to award of Contract (SPP Rule 45). The announcement to all bidders will
include table(s) comprising read out prices, discounted prices, price adjustments made, final
evaluated prices and recommendations against all the bids evaluated.

17.2  Any effort by a bidder to influence Office of Medical Superintendent, Lyari General Hospital,
karachi in the Bid evaluation, Bid comparison or Contract Award decisions may result in the
rejection of his Bid. Whereas any bidder feeling aggrieved, may lodge a written complaint to
Complaint Redressal Committee as per terms and conditions mentioned in SPP Rules 31 & 32.
However, mere fact of lodging a complaint shall not warrant suspension of procurement

Process.

17.3  Bidders may be excluded if involved in “Corrupt and Fravdulent Practices” means either
one or any combination of the practices given below SPP Rule2(q);

(i) —Coercive Practice means any impairing or harming, or threatening to impair or harm, directly or
indirectly, any party or the property of the party to influence the actions of a party to achieve a wrongful
gain or to cause a wrongful loss to another party;

(i) —Collusive Practice means any arrangement between two or more parties to the procurement
process or contract exccution, designed to achieve with or without the knowledge of the procuring
agency to establish prices at artificial, non-competitive levels for any wrongful gain;

{iit) —Corrupt Practice means the offering, giving, receiving or soliciting, directly or indirectly, of
anything of value to influence the acts of another party for wrongful gain;

(iv) —Fraudulent Practice means any act or omission, including a misrepresentation, that knowingly
or recklessly misleads, or attempts 1o mislead, a party to obtain a financial or other benefit or to avoid
an obligation;

(v) —Obstructive Practice means harming or threatening to harm, directly or indirectly, persons or
their property to influence their participation in a procurement process, or affect the execution of a
contract or deliberately destroying, falsifying, altering or concealing of evidence material to the
investigation or making false statements before investigators in order to materially impede
investigation into allegations of a corrupt, fraudulent, coercive or collusive practice; or threateni
harassing or intimidating any party to prevent it from disclosing its knowledge of marters rel
the investigation or from pursuing the investigation, or acts intended 1o rially impede the
of inspection and audit rights provided for under the Rules. '
T
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F. AWARD OF CONTRACT

IB.18, Post Qualification

18.1

18.2

1B.15

13.1

19.2

IB.20

20.1

202

The Office of Medical Superintendent, Lyari General Hospital, Karachi, at any stage of the bid
evaluation, having credible reasons for or prima jfocie evidence of any defect in
contractor's capacities, may require the contractors to provide information concerning their
professional, technical, financial, legal or managerial competence whether already  pre-
qualified or not:

Provided, that such qualification shall only be laid down after recording reasons therefore in
writing. They shall form part of the records of that bid evaluation report.

The determination will take into account the bidder's financial and technical capabilities. It
will be based upon an examination of the documentary evidence of the bidders ‘qualifications
submitted under B.11, as well as such other information required in the Bidding Documents.

Award Criteria

Subject to 18.19.2, the Office of Medical Superintendent, Lyari General Hospital, Karachi will
award the Contract to the bidder whose bid has been determined to be Most Advantageous
Bid and substantially responsive to the Bidding Documents and who has offered the lowest
evaluated Bid Price, provided that such bidder has been determined to be qualified to
satisfactory perform the Contract in accordance with the provisions of the 1B, 18,

Motwithstanding 1B.19.1, the Procuring Agency reserves the right to accept or reject any bid,
and to annul the bidding process and reject all bids, at any time prior to award of Contract,
without thereby incurring any liability to the affected bidders or any obligation to inform the
affected bidders of the grounds for the Procuring Agency’s action except that the grounds for
its rejection of all bids shall upon request be communicated, to any bidder who submitted a
bid, without justification of the grounds. Motice of the rejection of all the bids shall be given
promptly to all the bidders [SPP Rule 25).

Motification of Award & Signing of Contract Agreement

Prior to expiration of the period of bid validity prescribed by the Procuring Agency, the
Procuring Agency will notify the successful bidder in writing (Letter of Acceptance) that his
bid has been accepted (SPP Rule 49).

Within seven (07) days from the date of furnishing of acceptable Performance Security under
the Conditions of Contract, the Procuring Agency will send the successful bidder the Form of
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1B.21

21.1

21.2

21.3

VOLUME-I

Contract Agreement provided in the Bidding Documents, incorporating all agreements
between the parties.
The formal Agreement between the Office of Medical Superintendent, Lyari General Hospital,

Karachi and the successful bidder duly stamped at rate of 0.35% of bid price (updated from
time to time} stated in Letter of Acceptance shall be executed within seven (07) days of the
receipt of Form of Contract Agreement by the successful bidder from the Procuring Agency.

Performance Security

The successful bidder shall furnish to the Procuring Agency a Performance Security in the form
and the amount stipulated in the Conditions of Contract within a period of fourteen (14) days
after the receipt of Letter of Acceptance (SPP 39).

Failure of the successful bidder to comply with the requirements of Sub-Clauses 18.20.2 &
20.3 or 21.1 or Clause |B.22 shall constitute sufficient grounds for the annulment of the award
and forfeiture of the Bid Security.

Publication of Award of Contract: within seven days of the award of contract, the procuring
shall publish on the website of the authority and on its own website, if such a website exists,
the results of the bidding process, identifying the bid through procurement identifying NMumber
if any and the following information:

1) Evaluation Report:
2) Form of Contract and letter of Award;
3) Bill of Quantities or Schedule of Reguirements. (SPP Rule 50)

IB.22 Integrity Pact The Bidder shall sign and stamp the Form of Integrity Pact provided at Schedule-
F to Bid in the Bidding Document for all Sindh Government procurement contracts exceeding Rupees
ten (10) million. Failure to provide such Integrity Pact shall make the bid nenresponsive (SPP Rule 89).
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BIDDING DATA
Instructions to Bidders Clause Reference
11 Mame of Procuring Agency
Office of Medical Superintendent, Lyari General Hospital, Karachi.
Brief Description of Works

51  (a) Procuring Agency's address:

Address (Postal); MEDICAL SUPERINTENDENT

LYARI GENERAL HOSPITAL, KARACHI
Shah Waliullah Rd, Lyari Town, Karachi. 73660,
Phone; +92-21=T490415, +92333-2150948

10.3  Bid shall be quoted entirely in Pak. Rupees. The payment shall be made in Pak. Rupees.

11.2  The bidder has the financial, technical and constructional capability necessary to perform the
Contract (as per NIT}

r
r x
Lo
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12.1 (a) A detailed description of the Works, essential technical and performance characteristics.

(b) Complete set of technical information, description data, literature and drawings as required in
accordance with Schedule B to Bid, Specific Works Data. This will include but not be limited to a

sufficient number of drawings. photographs, catalogues, illustrations and such other information as is
necessary to illustrate clearly the significant characteristics such as general construction dimensions
and other relevant information about the works to be performed.

13.1  Amount of Bid Security

(5%) of the bid amount in the shape of Pay order or Demand Draft in Favour of Medical
Superintendent , Lyari General Hospital, Karachi.

14.1 Period of Bid Validity

(90 Days)

14.4 Number of Copies of the Bid to be submitted:

One original Hard copy to be submitted in person and also same to be Uploaded on EPADS
before Deadline.

14.6 (a) Address for the Purpose of Bid Submission

Address (Postal): OFFICE OF THE MEDICAL SUPERINTENDENT
Lyari General Hospital, Karachi
Shah Waliullah Rd, Lyari Town, Karachi. 75660,
Phone: +92-21-7490415, +92333-2150948
15.1 Deadline for Submission of Bids

As notified in “Tender Notice™

16.1 Venue, Time, and Date of Bid Opening

As notified in “Tender Notice”
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16.4  Responsiveness of Bids

(i)

(i)
(i}
(iv)

(v}
()

Bid is valid till required period,

*Bid prices are firm during currency of contract/Price adjustment;
Completion period offered is within specified limits,

Bidder is eligible to Bld and possesses the requisite experience,
capability and qualification.

Bid does not deviate from basic technical requirements and

Bids are generally in order, etc.
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FORM OF BID AND SCHEDULES TO BID
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(LETTER OF OFFER)

Bid Reference No.

(Name of Works)
To:
Gentlemen,

I Having examined the Bidding Documents including Instructions to Bidders, Bidding
Data, Conditions of Contract, Contract Data, Specifications, Drawings, if any, Schedule of Prices and
Addenda Mos, for the execution of the above-named works, we, the

undersigned, being a company doing business under the name of and address

and being duly incorporated under the laws of Pakistan hereby offer to execute and
complete such works and remedy any defects therein in conformity with the said Documents including
Addenda thereto for the Total Bid Price of
Rs (Rupees } or such other sum as may be
ascertained in accordance with the said Documents.

2. We understand that all the Schedules attached hereto form part of this Bid.

3 As security for due performance of the undertakings and obligations of this Bid, we submit
herewith a Bid Security in the amount of drawn
in your favour or made payvable to you and valid for a period of Ninety (90) days beyond the
period of validity of Bid.

4. We undertake, if our Bid is accepted, to commence the Works and to deliver and complete the
Works comprised in the Contract within the time{s) stated in Contract Data.

ol We agree to abide by this Bid for the period of days from the date fixed for recelving

the same and it shall remain binding upon us and may be accepted at any time before the
expiration of that period.

6. Unless and until a formal Agreement is prepared and exccuted, this Bid, together with your
written acceplance thereof, shall constitute a binding contract between us.

7. We undertake, if our Bid is accepted, to execute the Performance Security referred to in
Conditions of Contract for the due performance of the Contract.

4
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VOLUME-I

8. We understand that you are not bound to accept the lowest or any bid you may receive.

9. We do hereby declare that the Bid is made without any collusion, comparison of figures or
arrangement with any other person or persons making a bid for the Works.

Dated this day of . 20 Signature in the

capacity of duly authorized to sign bid for and on behalf of

(Nome of Bidder in Block Capitals) {Seal}

Address:

Witness:

[Signature)

Mame:
Address:

A 45‘39
/&S (T &

e 0

By Lty
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a . a
s = s 4
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[SCHEDULES TO BID INCLUDE THE FOLLOWING:

J Schedule A to Bid: Schedule of Prices O Schedule B 1o Bid: Specific Works Data 0 Schedule C
to Bid: Works to be Performed by Subcontractors O Schedule D to Bid: Proposed Program of Works

[ Schedule E to Bid: Method of Performing Works [ Schedule F to Bid: Integrity Pact)
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SCHEDULE = A TO BID
SCHEDULE OF PRICES
E:: !!ﬂ
1 Preamble to Schedule of Prices..............
2 Schiedule of PRACES.....c.ooe e rersirenes

*(a) Summary of Bid Prices

* (b) Detailed Schedule of Prices /Bill of Quantities (BOQ)
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4.1

4.2

4.4

VOLUME-I

SCHEDULE -A TO BID

PREAMBLE TO SCHEDULE OF PRICES

General

.1 The Schedule of Prices shall be read in conjunction with the Conditions of Contract,
Contract Diata together with the Specifications and Drawings, if any.

1.2 The Contract shall be for the whole of the works as deseribed in these Bidding
Documents. Bids must be for the complete scope of works,

Description

4.1 The general directions and descriptions of works and materials are not necessarily
repeated nor summarized in the Schedule of Prices. References to the relevant sections
of the Bidding Documents shall be made before entering prices against each item in
the Schedule of Prices.

Units & Abbreviations

3.1 Units of measuremnent, symbols and abbreviations expressed in the Bidding
Documents shall comply with the System Intemnational Units (S Units).

Rates and Prices

Except as otherwise expressly provided under the Conditions of Contract, the rates and
amounts entered in the Schedule of Prices shall be the rates at which the Contractor shall be
paid and shall be the full inclusive value of the works set forth or implied in the Contract;
excepl for the amounts reimbursable, if any to the Contractor under the Contract.

Unless otherwise stipulated in the Contract Data, the premium, rates and prices entered by the
bidder shall not be subject to adjustment during the performance of the Contract.

All duties, taxes and other levies payable by the Contractor shall be included in the rates and
prices.

The whole cost of complying with the provisions of the Contract shall be included in the items
provided in the Schedule of Prices, and where
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SCHEDULE -A TO BID

no items are provided, the cost shall be deemed to be distributed among the rates and prices entered
for the related items of the Works and no separate payvment will be made for those items.

The rates, prices and amounts shall be entered against each item in the Schedule of Prices. Any item
against which no rate or price is entered by the bidder will not be paid for by the Procuring Agency
when exccuted and shall be deemed covered by the rates and prices for other items in the Schedule of
Prices.

4.5 (a) The bidder shall be deemed to have obtained all information as to and all requirements
related thereto which may affect the bid price.

*(b)  The Contractor shall be responsible to make complete arrangements for the
transportation of the Plant to the Site,

| The Contractor shall provide for all parts of the Works to be completed in every respect.
Notwithstanding that any details, accessories, etc. required for the complete installation and
satisfactory operation of the Works, are not specifically mentioned in the Specifications, such
details shall be considered as included in the Contract Price.

2 Bid Prices

5.1 Break-up of Bid Prices The various elements of Bid Prices shall be quoted as detailed by the
Procuring Agency in the format of Schedule of Prices. The bidder shall recognize such
clements of the costs which he expects to incur the performance of the Works and shall include
all such costs in the rates and amounts entered in the Schedule of Prices.

5.2 The total of bid prices in the Schedule of Prices shall be entered in the Summary of Bid Prices.

B. Provisional Sums and Day work

6.1 Provisional Sums included and so designated in the Schedule of Prices if any, shall be
expended in whole or in part at the direction and discretion of the Engineer/Procuring
Agency. The Contractor will enly receive payment in respect of Provisional Sums, if he has

been ri[lswmed by the En.gfneer.f'ﬁmrurlng;mntv to utilize such sums.
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6.2 Day work rates in the contractor*s bid are to be used for small additional amounts of work and
only when the Engineer have given written instructions in advance for additional work to be
paid for in that way.
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SCHEDULE -A TO BID SCHEDULE OF PRICES - SUMMARY OF BID PRICES (Sample)

Dﬁ:riEtluu

Total Amount (Rs) Al

A) Bui Work

Follow Volume-||, Schedule of Price (BOQ)

{In words).

Total Bid Price (The amount to be entered in Fara | of the Form of Bid)
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SCHEDULE OF PRICES
Item Description Quantity Unit Total Amount
No. Rate(Rs) (Rs)

VOLUME-I

SCHEDULE -A TO BID

Fallow Volume-I1, Schedule of Prices BOOQ

Total (te be carried to Summary of Bid Price) Add’ Deduer the percentage guoted above/below on
the prices of items based on Composite Schedule of Rates.
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SCHEDULE -B TO BID

“SPECIFIC WORKS DATA"

Follow Volume-Ill, Technical Specifications
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SCHEDULE - C TO BID WORKS TO BE PERFORMED BY SUBCONTRACTORS*
The bidder will do the work with his own forces except the work listed below which he intends to sub-
contract.

Items of Works Mame and address of Statement of similar

to be Sub-Contracted Sub-Contractors works previously
executed. farach

evidence)

1. No change of Sub-Contractors shall be made by the bidder without prior approval of the
Procuring Agency.

2. The truthfulness and accuracy of the statement as to the experience of Sub-Contractors is
guaranteed by the bidder. The Procuring Agency's judgment shall be final as to the evaluation
of the experience of Sub-Contractors submitied by the bidder.

3. Statement of similar works shall include description, location & value of works, year
completed and name & address of the clients.
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SCHEDULE - D TO BID

PROPOSED PROGRAMME OF WORKS

Bidder shall provide a programme in a bar-chart or Program Evaluation and Review Technique (PERT)
or Critical Path Method (CPM) showing the sequence of work items by which he proposes to complete
the works of the entire Contract. The programme should indicate the sequence of work items and the
period of time during which he proposes to complete the works including the activities like designing,
schedule of submittal of drawings, ordering and procurement of materials, manufacturing, delivering,
construction of civil works, erection, testing and commissioning of works to be supplied under the
Contract.
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SCHEDULE - E TO BID
METHOD OF PERFORMING WORKS

The bidder is required to submit a narrative outlining the method of performing the Works. The
narrative should indicate in detail and include but not be limited 1o

* The sequence and methods in which he proposes to carry out the Works, including the number
of shifts per day and hours per shift, he expects to work.,

* A list of all major items of construction and plant erection, tools and vehicles proposed to be
used in delivering/carrying out the works at site.

* The procedure for installation of equipment and transportation of equipment and materials to
the site.

*  Organization chart indicating head office & field office personnel involved in management,
supervision and engineering of the Works to be done under the Contract,
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SCHEDULE - F TO BID
(INTEGRITY PACT)

DECLARATION OF FEES, COMMISSION AND BROKERAGE ETC PAYARLE BY
CONTRACTORS

(FOR CONTRACTS WORTH RS. 10.00 MILLION OR MORE)

Contract Mo, Dated Contract Yalue:
Contract Title:

ceveranianoa. [NAMe of Contractor] hereby declares that it has not obtained

or induced the procurement of any contract, right, interest, privilege or other obligation or benefit from
Government of Sindh (GOS) or any administrative subdivision or agency thereof or any other entity owned
or controlled by it (GOS) through any corrupt business practice.

Without limiting the generality of the foregoing, [name of Contractor] represents and warrants that it has
fully declared the brokerage, commission, fees ete, paid or payable to anyone and not given or agreed to
give and shall not give or agree to give to anyone within or outside Pakistan either directly or indirectly
through any natural or juridical person, including its affiliate, agent, associate, broker, consultant, director,
promoter, sharcholder

spensor or subsidiary, any commission, gratification, bribe, finder's fee or kickback, whether described as
consultation fee or otherwise, with the object of obtaining or inducing the procurement of a contract, right,
interest, privilege or other obligation or benefit in whatsoever form from, from Procuring Agency (PA)
excepl that which has been expressly declared pursuant hereto.

{name of Contractor] accepts full responsibility and strict liability that it has made and will make full
disclosure of all agreements and arrangements with all persons in respect of or related to the transaction
with PA and has not taken any action or will not take any action to circumvent the above declaration,
representation or warranty.

[name of Contractor] accepts full responsibility and strict liability for making any false declaration, not
making full disclosure, misrepresenting faets or taking any action likely to defeat the purpose of this
declaration, representation and warranty. It agrees that any contract, right, interest, privilege or other
obligation or benefit obtained or procured as aforesaid shall, without prejudice to any other rights and
remedies available to PA under any law, contract or other instrument, be voidable at the option of PA.

Notwithstanding  any  rights  and  remedies exercised by PA  in  this  regard,
[ | agrees to indemnify PA for any loss or damage
incurred by it on account of its corrupt business practices and further pay compensation to PA in an

amount equivalent o ten time the sum of any commission, gratification, bribe, finder's fee or kickback
given by [name of Contractor] as aforesaid for the purpose of obtaining or inducing the procurement of any
contract, n'gh,lq interest, privilege or other obligation or benefit in whatsoever form from PA.

L
oo o 1

..'.l ...........
LY

[Proghiring Agency]
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CONDITIONS OF CONTRACT
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1.1

VOLUME-1

CONDITIONS OF CONTRACT
GENERAL PROVISIONS

Definitions

In the Contract as defined below, the words and expressions defined shall have the following meanings
assigned to them, except where the context requires otherwise:

1.1.6

1.1.7

The Contract
“Contract” means the Contract Agreement and the other documents listed in the Contract Data.

“Specifications” means the document as listed in the Contract Data, including Procuring

Agency's requirements in respect of design to be carried out by the Contractor (if any), and
any Variation to such document.

“Drawings™ means the Procuring Agency's drawings of the Works as listed in the Contract
Data, and any Variation to such drawings.

Persons

“Procuring Agency” means the person named in the Contract Data and the legal successors in
title to this person, but not (except with the consent of the Contractor) any assignee,

“Contractor” means the person named in the Contract Data and the legal successors in title to
this person, but not (except with the consent of the Procuring Agency) any assignee.

“Party” means either the Procuring Agency or the Contractor.

Dates, Times and Periods

“Commencement Date” means the date fourteen (14) days after the date the Contract comes
into effect or any other date named in the Contract Data.

*Day"means a calendar day

“Time for Completion™ means the time for completing the Works as stated in the Contract Data
{or as extended under Sub-Clause 7.3), calculated from the Commencement Date,

Money and Payments

-
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1.1.10

VOLUME-I

“Cost” means all expenditure properly incurred (

or to be incurred) by the Contractor, whether on or off the Site, including overheads and similar
charges but does not include any allowance for profit.

1.1.11

1.1.12
1.1.13

1.1.14

l.1.15

1.I1.16

1.1.17

1.1.18

[.1.19

1.1.20

13

1.4

Other Definitions

“Contractor's Equipment” means all machinery, apparatus and other things required for the
execution of the Works but does not include Materials or Plant intended to form part of the
Works.

“Country™ means the Islamic Republic of Pakistan,
“Procuring Agency®s Risks” means those matters listed in Sub-Clause 6.1.

“Force Majeure” means an event or circumstance which makes performance of a Party's
obligations illegal or impracticable and which is bevond that Party*s reasonable contral,

“Materials” means things of all kinds (other than Plant) to be supplied and incorporated in the
Works by the Contractor.

“Plant” means the machinery and apparatus intended to form or forming part of the Works.

“Site” means the places provided by the Procuring Agency where the Works are to be executed,
and any other places specified in the Contract as forming part of the Site.

“Variation” means a change which is instructed by the Engineer/Procuring Agency under Sub-
Clause 101,

“Works" means any or all the works whether Supply, Installation, Construction etc. and design
(if any) to be performed by the Contractor including temporary works and any variation
thereof.

“Engineer” means the person notified by the Procuring Agency to act as Engineer for the
purpose of the Contract and named as such in Contract Data.

Interpretation

Words importing persons or parties shall include firms and organisations. Words importing
singular or one gender shall include plural or the other gender where the context requires.

Priority of Documents

The documents forming the Contract are to be taken as rnum(;t
If an ambiguity or discrepancy is found in the docume
be in accordance with the order ag listed in the C
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2.2
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2.4
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The Law of the contract is the relevant law of Islamic republic of Pakistan,
Communications

All Communications related to the Contract shall be in English language,

Statutory Obligations
The Contractor shall comply with the Laws of Islamic Republic of Pakistan and shall give all
motices and pay all fees and other charges in respect of the Works.

THE PROCURING AGENCY

Provision of Site

The Procuring Agency shall provide the Site and right of access thereto at the times stated in
the Contract Data. Site Investigation Reports arc those that were included in the bidding
documents and are factual and interpretative reports about the surface and subsurface
conditions at the Site.

Permits ete.
The Procuring Agency shall, if requested by the Contractor, assist him in applying for
permits, licences or approvals which are required for the Works.

Engincer’s/Procuring Agency’s Instructions

The Contractor shall comply with all instructions given by the Procuring Agency or the
Engineer, if notified by the Procuring Agency, in respect of the Works including the
suspension of all or part of the works.

Approvals
No approval or consent or absence of comment by the Engineer/Procuring Agency shall
affect the Contractor's obligations.

ENGINEER'S/PROCURING AGENCY'S REPRESENTATIVES

Authorized Person

The Procuring Agency shall appoint a duly authorized person to act for him and on his behalf
for the purposes of this Contract. Such authorized person shall be duly identified in the
Contract Data or otherwise notified in writing to the Contractor as soon as he is so appointed.
In either case the Procuring Agency shall notify the Contractor, in writing, the precise seope
of the autherity of such authorized person at the time of his appointment,

Engineer's / Procuring Agency’s Representative
The name and address of Engineer‘s/Procuring Agency's Representative is given in Contract
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Data. However the Contractor shall be notified by the Engineer/Procuring Agency, the
delegated duties and authority before the Commencement of works.

5. DESIGN BY CONTRACTOR

5.1

5.2

Contractor's Design (not applicable)

The Contractor shall carry out design to the extent specified, as referred to in the Contract Data.
The Contractor shall promptly submit to the Engineer/Procuring Agency all designs prepared
by him, within fourteen (14) days of receipt the Engineer/Procuring Agency shall notify any
comments or, if the design submitted is not in accordance with the Contract, shall reject it
stating the reasons. The contractors shall not construet any element of the works designed by
him within fourteen (14) days after the design has been submitted to the Engineer/Procuring
Agency or which has been rejected. Design that has been rejected shall be promptly amended
and resubmitted. The Contractor shall resubmit all designs commented on taking these
comments into account as necessary.

Responsibility for Design

The Contractor shall remain responsible for his bided design and the design under this Clause,
both of which shall be fit for the intended purposes defined in the Contract and he shall also
remain responsible for any infringement of any patent or copyright in respect of the same. The
Engineer/Procuring Agency shall be responsible for the Specifications and Drawings.

6. PROCURING AGENCY'S RISKS

6.1 The Procuring Agency's Risks

a)

b)

ch

d)

The Procuring Agency's Risks are:
war, hostilities (whether war be declared or not), invasion, act of foreign enemies, within the
Country;

rebellion, terrorism, revolution, insurrection, military or usurped power, or civil war, within
the Country;

riot, commotion or disorder by persons other than the Contractor's personnel and other
employees including the personnel and employees of Sub-Contractors, affecting the Site and/or
the Works;

tonising radiations, or contamination by radio-activity from any nuclear fuel, or from any
nuclear waste from the combustion of nuclear fuel, radic-active toxic explosive, or other
hazardous properties of any explosive nuclear assembly or nuclear component of such an
assembly, except to the extent to which the Contractor/Sub-Contractors may be responsible for
the use of any radio-active material;

< g
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7.1

use o occupation by the Procuring Agency of any part of the Works, except as may be specified
in the Contract;

late handing over of sites, anomalies in drawings, late delivery of designs and drawings of any
part of the Works by the Procuring Agency's personnel or by others for whom the Procuring
Agency is responsible;

a suspension under Sub-Clause 2.3 unless it is attributable to the Contractor's failure: and

physical obstructions or physical conditions ether than climatic conditions, encountered
on the Site during the performance of the Works, for which the Contractor immediately
notified to the Procuring Agency and accepted by the Procuring Agency.

TIME FOR COMPLETION

Execution of the Works

The Contractor shall commence the Works on the Commencement Date and shall proceed
expeditiously and without delay and shall complete the Works, subject to Sub-Clause 7.3
below, within the Time for Completion.

7.2 Programme

Within the time stated in the Contract Data, the Contractor shall submit to the
Engineer/Procuring Agency a programme for the Works in the form stated in the Contract
[ata.

7.3 Extension of Time

74

The Contractor shall, within such time as may be reasonable under the circumstances, notify
the Procuring Agency/Engineer of any event(s) falling within the scope of Sub-Clause 6.1 or
10.3 of these Conditions of Contract and request the Procuring Agency/Engineer for a
reasonable extension in the time for the completion of works. Subject to the aforesaid, the
Procuring Agency/Engineer shall determine such reasonable extension in the time for the
completion of works as may be justified in the light of the details/particulars supplied by the
Contractor in connection with the such determination by the Procuring Agency/Engineer
within such period as may be prescribed by the Procuring Agency/Engineer for the same; and
the Procuring Agency may extend the time for completion as determined.

Late Completion
If the Contractor fails to complete the Works within the Time for Completion, the Contractor's
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only liability to the Procuring Agency for such failure shall be to pay the amount as liquidity
damages stated in the Contract Data for each day for which he fails to complete the Works,

TARING-OVER

Completion

The Contractor may notify the Engineer/Procuring Agency when he considers that the Works
are complete.

Taking our Notice

Within fourteen (14) days of the receipt of the said notice of completion from the Contractor
the Procuring Agency/Engineer shall either takeover the completed works and issue a
Centificate of Completion to that effect or shall notify the Contractor his reasons for not taking-
over the works. While issuing the Centificate of Completion as aforesaid, the Procuring
Agency/Engineer may identify any owtstanding items of work which the Contractor shall
undertake during the Maintenances Period.

REMEDYING DEFECTS

Hemedying Defects

The Contractor shall for a period stated in the Contract Data from the date of issue of the
Certificate of Completion carry out, at no cost to the Procuring Agency, repair and rectification
work which is necessitated by the earlier execution of poor quality of work or use of below
specifications material in the execution of Works and which is so identified by the Procuring
Agency/Engineer in writing within the said period. Upon expiry of the said period, and subject
o the Contractor's faithfully performing his aforesaid obligations, the Procuring
Agency/Engineer shall issue a Maintenance Certificate whereupon all obligations of the
Contractor under this Contract shall come to an end.

Failure to remedy any such defects or complete outstanding work within a reasonable time
shall entitle the Procuring Agency to carry out all necessary works at the Contractor's cost.
However, the cost of remedying defects not antributable to the Contractor shall be valued as a
Variation.

Uncovering and Testing

The Engineer/Procuring Agency may give instruction as to the uncovering and/or testing of
any work. Unless as a result of an uncovering and/or testing it is established that the
Contractor's design, materials, plant or workmanship are not in accordance with the Contract,

the Contractor shall be paid for such uncovering and/or test : ag & Variation in accordance

with Sub-Clause 10.2, o e //
10. VARIATIONS AND CLAIMS > * &80 oF
: 9" I-.f.:‘-'*b g Aﬁﬁxﬁ'ﬁﬁb 4 "
10.1 Right to Vary A % : ti*-*f‘“? St ]
I. iz ﬁfgﬂui‘.;f o i |




VOLUME-I

The Procuring Agency/Engineer may issue Variation Order(s) in writing. Where for any reason it has
not been possible for the Procuring Agency/Engineer to issue such Variations Order(s), the Contractor
may confirm any verbal orders given by the Procuring Agency/Engineer in writing and if the same are
not refuted/denied by the Procuring Agency/Engineer within ten (10) days of the receipt of such
confirmation the same shall be deemed to be a Variation Orders for the purposes of this Sub-Clause. .

10.2 Valuation of Variations

Variations shall be valued as follows:
a) at a lump sum price agreed between the Parties, or

b where appropriate, at rates in the Contract, or

c) in the absence of appropriate rates, the rates in the Contract shall be used as the basis for
valuation, or failing which

d) at appropriate new rates, as may be agreed or which the Engineer/Procuring Agency considers
appropriate, or

e} if the Engineer/Procuring Agency so instructs, at day work rates set out in the Contract Data
for which the Contractor shall keep records of hours of labour and Contractor's Equipment,
and of Materials, used.

10,3 Changes in the Quantities.

a) If the final quantity of the work done differs from the quantity in the Bill of Quantities
for the particular item by more than 25 percent, provided the change exceeds | percent
of the Initial Contract Price, the Procuring Agency/Engineer shall adjust the rate to
allow for the change and will be valued as per sub clause 10.2.

b} The Engineer shall not adjust rates from changes in quantities if thereby the Initial

Contract Price is exceeded by more than 15 percent, except with the prior approval of
the Procuring Agency.

c) If requested by the Engineer, the contractor shall provide the Engineer with a detailed
cost breakdown of any rate in the Bill of Quantities.

1.4 Early Warning

The Contractor shall notify the Engineer/Procuring Agency in writing as soon as he is aware of any
circumstance which may delay or disrupt the Works, or which may give rise to a claim for additional
payment.

To the extent of the Contractor’s failure to notify, which results to the Engineer/Procuring Agency
being unable to keep all relevant records or not taking steps to minimize any delay, disruption, or Cost,
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or the value of any Variation, the Contractor's entitlement to extension of the Time for Completion or
additional payment shall be reduced/rejected.

10.5 Valuation of Claims

If the Contractor incurs Cost as a result of any of the Procuring Agency‘s Risks, the Contractor shall
be entitled 1o the amount of such Cost. I as a result of any procuring Agency Risk,

It is necessary to change the works, this shall be dealt with as a Variation subject to Contractor's
notification for intention of claim to the Engineer/Procuring Agency within fourteen (14) days of the
occurrence of cause.

10L6 Variation and Claim Procedure

The Contractor shall submit to the Engineer/Procuring Agency an itemized detailed breakdown of the
value of variations and claims within twenty eight (28) days of the instruction or of the event giving
rise to the claim. The Engineer/Procuring Agency shall check and if possible agree the value. In the
absence of agreement, the Procuring Agency shall determine the value.

11. CONTRACT PRICE AND PAYMENT

111 (a) Terms of Payvments

The amount due to the Contractor under any Interim Payment Certificate issued by the Engineer
pursuant to this Clause, or to any other terms of the Contract, shall , subject to Clause 11.3, be paid by
the Procuring Agency to the Contractor within 30 days after such Interim Payment Certificate has been
Jointly verified by Procuring Agency and Contractor, or, in the case of the Final Certificate referred 1o
in Sub Clause 11.5, within 60days after such Final Payment Certificate has been jointly verified by
Procuring Agency and Contractor;

Provided that the Interim Payment shall be caused in thirty (30) days and Final Payment in 60 days in
case of foreign funded project. In the event of the failure of the Procuring Agency 10 make payment
within 90 days then Procuring Agency shall pay to the Contractor compensation at the 28 days rate of
KIBOR+2% per annum in local currency and LIBOR+1% for foreign currency, upon all sums unpaid
from the date by which the same should have been paid.

(b} Valuation of the Works
The Works shall be valued as provided for in the Contract Data, subject to Clause 10,

11.2 Monthly Statements
The Contractor shall be entitled to be paid at monthly intervals:

a) the value of the Works executed less to the cumulative amount paid pre ously; and
by value of secured advance on the materials and valuation of variatians (il anwi Gf
n i ,,\_'_‘\- &
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amounts to which he considers himsell entitled.

11.3 Interim Payments

Within a period not exceeding seven (07) days from the date of submission of a statement for interim
payment by the Contractor, the Engineer shall verify the same and within a period not exceeding thirty
{30/60) days from the said date of submission by the Contractor, the Procuring Agency shall pay 1o the
Contractor the sum subject to adjustment for deduetion of the advance payments and retention money.

1.4 Retention

Retention money shall be paid by the Procuring Agency to the Contractor within fourteen (14) days
after either the expiry of the period stated in the Contract Data, or the remedying of notified defects,
or the completion of outstanding work, all as referred to in Sub-Clause 9.1, whichever is the later.

11.5 Final Payment

Within twenty one (21) days from the date of issuance of the Maintenance Certificate the Contractor
shall submit a final account to the Engincer to verify and the Engineer shall verify the same within
fourteen (14) days from the date of submission and forward the same to the Procuring Agency together
with any documentation reasonably required to enable the Procuring Agency to ascertain the final
contract value.

Within sixty (60) days from the date of receipt of the verified final account from the Engineer, the
Procuring Agency shall pay to the Contractor any amount due to the Contractor. While making such
payment the Procuring Agency may, for reasons to be given to the Contractor in writing, withhold any
part or parts of the verified amount.

11.6 Currency

Payment shall be in the currency stated in the Contract Data.
12. DEFAULT

12.1 Defaults by Contractor

If the Contractor abandons the Works, refuses or fails to comply with a valid instruction of the
Engineer/Procuring Agency or fails to proceed expeditiously and without delay, or is, despite a written
complaint, in breach of the Contract, the Procuring Agency may give notice referring to this Sub-
Clause and stating the default. If the Contractor has not taken all practicable steps to remedy the default
within fourteen (14) days after receipt of the Procuring Agency's notice, the Procuring Agency may
by a second notice given within a further twenty one (21) days, lenﬂiqgte the Contract. The Contractor
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shall then demobilize from the Site leaving behind any Contractor's Equipment which the Procuring
Agency instructs, in the second notice, to be used for the completion of the Works at the risk and cost
of the Contractor.

12.2 Defaults by Procuring Agency

Ifthe Procuring Agency fails to pay in accordance with the Contract, or is, despite a written complaint,
in breach of the Contract, the Contractor may give notice referring to this Sub-Clause and stating the
default. If the default is not remedied within fourteen (14) days afier the Procuring Agency's receipt
of this notice, the Contractor may suspend the execution of all or parts of the Works,

If the default is not remedied within twenty eight (28) days after the Procuring Agency's receipt of the
Contractor's notice, the Contractor may by a second notice given within a further twenty one (21 ) days,
terminate the Contract. The Contractor shall then demobilize from the Site.

12.3 Insolvency

If a Party is declared insolvent under any applicable law, the other Party may by notice terminate the
Contract immediately. The Contractor shall then demobilize from the site leaving behind, in the case
of the Contractor's insolvency, any Contractor's Equipment which the Procuring Agency instructs in
the notice is 1o be used for the completion of the Works.

12.4 Payment upon Termination
a) any sums to which the Contractor is entitled under Sub-Clause 10.4,

b} any sums to which the Procuring Agency is entitled,

) if the Procuring Agency has terminated under Sub-Clause 12.1 or 12.3, the Procuring Agency
shall be entitled to a sum equivalent to twenty percent {20%) of the value of parts of the Works
not executed at the date of the termination, and

d) if the Contractor has terminated under Sub-Clause 12.2 or 12.3, the Contractor shall be entitled
to the cost of his demobilisation together with a sum equivalent to ten percent (10%) of the
value of parts of the works not executed at the date of termination.

L
The net balance due shall be paid or repaid within twenty eight (28) days of the notice of
termination.
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13,1 Contractor's Care of the Works

After termination, the Contractor shall be entitled to payment of the unpaid balance of the value of the
works executed and of the Materials and Plant reasonably delivered 1o the site, adjusted by the
following: Subject to Sub-Clause 9.1, the Contractor shall take full responsibility for the care of the
work from the commencement date until the date of the Procuring Ageney *s / Engineer's insurance
for certificate of compilation under Sub-Clause 8.2, Responsibility shall then pass to the Procuring
Agency. If any loss or damage happens to the Works during the above period, the Contractor shall
rectify such loss or damage so that the Works conform with the Contract. Unless the loss or damage
happens as a result of any of the procuring Agency Risks, the Contractor shall indemnify the Procuring
Agency, or his agents against all claims loss, damage and expense arising out of the Works

132  Force Majeure

If Force Majeure occurs, the Contractor shall notify the Engineer/Procuring Agency immediately. If
necessary, the Contractor may suspend the execution of the Works and, to the extent agreed with the
Procuring Agency demobilize the Contractor*s Equipment.

If the event continues for a period of eighty four (84) days, either Party may then give notice of
termination which shall take effect twenty eight (28) days afier the giving of the notice.

After termination, the Contractor shall be entitled to payment of the unpaid balance of the value of the
Works executed and of the Materials and Plant reasonably delivered to the Site, adjusted by the
following:

a) any sums to which the Contractor is entitled under Sub-Clause 10.4,
b} the cost of his demaobilization, and
¢) less any sums to which the Procuring Agency is entitled.

The net balance due shall be paid or repaid within thirty five (35) days of the notice of
termination.

14. INSURANCE
14.1  Arrangements

The Contractor shall, prior to commencing the Waorks, effect insurances of the types, in the amounts
and naming as insured the persons stipulated in the Contract Data except for items (a) to (e) and (i) of
the Procuring Agency*s Risks under Sub-Clause 6.1, The policies shall be issued by insurers and in
terms approved by the Procuring Agency. The Contractor shall provide the Engineer/Procuring Agency
with evidence that any required policy is in force and that the premiums have been paid.

—
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4.2 Default

If the Contractor fails to effect or keep in force any of the insurances referred to in the previous Sub-
Clause, or fails to provide satisfactory evidence, policies or receipts, the Procuring Agency may,
without prejudice to any other right or remedy effect insurance for the cover relevant to such as a
default and pay the premiums due and recover the same plus a sum in percentage given in Contractor
Data from any other amounts due to the Contractor..

I5. RESOLUTION OF DISPUTES
|5.1 Engineer's Decision

If a dispute of any kind whatsoever arises between the Procuring Agency and the Contractor in
connection with the works, the matter in dispute shall, in the first place, be referred in writing to the
Engineer, with a copy to the other party. Such reference shall state that it is made pursuant to this
Clause. No later than the twenty eight (28) days after the day on which he received such reference, the
Engineer shall give notice of his decision to the Procuring Agency and the Contractor,

Unless the Contract has already been repudiated or terminated, the Contractor shall, in every case,
continue to proceed with the work with all due diligence, and the Contractor and the Procuring Agency
shall give effect forthwith to every such decision of the Engineer unless and until the same shall be
revised, as hereinafter provided in an arbitral award.

In Case of any dispute concerning the interpretation and/or application of this contract is to be settled
through arbitration, the arbitrator to be appointed by the health department/Procuring agency. The
decision taken and/or award given by the sole arbitrator shall be final and binding on the parties.

[5.2 Notice of Dissatisfaction

If a Party is dissatisfied with the decision of the Engineer of consultant or if no decision is given within
the time set out in Sub-Clause 15.1 here above, the Party may give notice of dissatisfaction referring
to this Sub-Clause within fourteen (14) days of receipt of the decision or the expiry of the time for the
decision. If no notice of dissatisfaction is given within the specified time, the decision shall be final
and binding on the Parties. If notice of dissatisfaction is given within the specified time, the decision
shall be binding on the Parties who shall give effect to it without delay unless and until the decision of
the Engineer is revised by an arbitrator.

If a contractor is dissatisfied with the decision of the Engineer of the department or decision is not
given in time then he can approach Procuring Agency within 14 days, in of dissatisfaction with
decision of Procuring Agency or not decided within 28 days, then arbitration process would be adopted
as per clause 15.3.
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madifications thereto. Any hearing shall be held at the place specified in the Contract Data and in the
language referred to in Sub-Clause 1.5.

16 INTEGRITY PACT

16.1  If the Contractor or any of his Sub-Contractors, agents or servants is found to have violated or
involved in violation of the Integrity Pact signed by the Contractor as Schedule-F 1o his Bid,
then the Procuring Agency shall be entitled to:

{a}  recover from the Contractor an amount equivalent to ten times the sum of any
commission, gratification, bribe, finder's fee or kickback given by the Contractor or
any of his Sub-Contractors, agents or servants;

(b} terminate the Contract;

() recover from the Contractor any loss or damage to the Procuring Agency as a result
of such termination or of any other corrupt business practices of the Contractor or any
of his Sub-Contractors, agents or servants.

On termination of the Contract under Sub-Para (b) of this Sub-Clause, the Contractor shall demobilize
from the sitc leaving behind Contractor's Equipment which the Procuring Agency instructs, in the
termination notice, to be used for the completion of the works at the risk and cost of the Contractor.
Payment upon such termination shall be made under Sub-Clause 12.4, in accordance with Sub-Para ()
thereof, after having deducted the amounts due to the Procuring Agency under Sub-Para {a) and {¢) of
this Sub-Clause,
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CONTRACT DATA

Sub-Clauses of Conditions of Contract

8 o

1.1.4

1.1.20

L3

(a)
(b)
(c)
(d)
()

(2
(h)
(1)
G)
2.1

3.1
3.2

4.4

Office of the Medical Superintendent. Lyari General Hospital. Karachi” Drawings. if any

The Procuring Agency means

MEDICAL SUPERINTENDENT, LYARI GENERAL HOSPITAL

The Contractor means who executes the work

Commencement Date means the date of issue of Engineer‘s Notice to Commence which shall
be issued within Seven (07) days of the signing of the Contract Agreement.

Time for Completion 02 to 03 months

Engineer from Office of the Medical Superintendent, Lyari General Hospital, Karachi.
Nominated Representative,

Documents forming the Contract listed in the order of priority:

The Contract Agreement
Letter of Acceptance.

The completed Form of Bid
Contract Data

Conditions of Contract
The completed Schedules to Bid including Schedule of Prices
The Drawings,

The Specifications

rson: MEDICAL SUPERINTENDENT
Name address

OFFICE OF THE MEDICAL SUPERINTENDENT
LYARI GENERAL HOSPITAL, KARACHI
Shah Waliullah Rd, Lyari Town, Karachi. 75660,
Phone: +92-21-7490415, +92333-2150948

Performance Security:
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SINDH GOVERNMENT LYARI GENERAL HOSPITAL, KARACHI.

TECHNICAL ELIGIBILITY Mandato CRITERIA

REPAIR, REHABILITATION & RENOVATION OF LYARI GENERAL
HOSPITAL 2025-26

Bidder Name: M/s

01 Attached authorized person CNIC copy.
2. Signed & stamped each and every page of Terms & Condition & all bidding documents.
(If above points compliance not found offer will be rejected).
08 Valid PEC Registration certificate. —
04

Copy of Professional Tax 2025-26 (Attach Copy of Valid Certificate)
Copy of Registration Certificate of General Sales Tax. (Attach Copy of Valid

Relevant work experience along with work orders and satisfactory performance certificate at public and
private institutes of last 03 years.

Copy of Pay order / Bank Draft of 05% Bid security should be attached along
With bidding document in Technical Proposal without showing the amount,

Soft Copy (USB) containing all docume
DVD is not acceptable.)

Bank Balance not less than 50% of the total bid amount.

Responsive/ Non-Responsive:
Remark: Because the Fi
Evolution,
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SINDH GOVERNMENT LYARI GENERAL HOSPITAL, KARACHLI.

TECHNICAL EVALUATION CRITERIA (MARKING)
REPAIR, REHABILITATION & RENOVATION OF LYARI GENERAL HOSPITAL

LA B

Page 69 of 69

2025-26
Bidder Name: M/s ¢
S# PARAMETERS / SUB-PARAMETERS Marks for Total |
Evaluation Marks
1 Conformity to the Purchaser's Specifications (Mandatory) 10
fs Fully compliant “with the required tender specifications Y6 _'|
of all three sections i.e. Civil Item / Work, Plumbing Items / Work, Electrical Item / Work
1.2 Non-compliant to required specifications. Disqualify
2 Human Resource (Technical Staff) T
Atleast 05 Graduate Engineer with PEC Registration in Civil, electronics, and mechatronics, 1
2.1 mechanical. (PEC registration card of the engineer must be submitted). Along with skilled 05
labour :
Atleast 03 Graduate Engineer with PEC Registration in Civil, electronics, and mechatronics, 1
22 mechanical. (PEC registration card of the engineer must be submitted). Along with skilled 03 1
labour J
s Experience/ Performance o5
Work Relevant Experience/ Previous Satisfactory Performance certificate of at least 03 public
and private institutes having minimum 5 years’ Experience along with satisfactory report and
3.1 Work Order of the firm in last 5 years, on letter head, signed and stamped by the Head of
institution / Concern Officer of public sector. - ‘
One mark for each after sale satisfactory performance certificate. ;
4 Annual Turnover during last three (03) financial years 15
; (Audited Statements of Accounts attached as supporting documents) i
4.1 Turn over above PKR 300 million 15
4.2 | Turn over above PKR 200 million 10 o
43 | Turn over above PKR 100 million
4.4 Turn over below PKR 70 million 0 : .
5 Bank Balance not less than 50% of the total bid amount 10 !
430 Million
5.1 | Above 430 Million 10 !
5.2 | Equal 330 Million 05 £ J
L Below 330 Million 0
- Bidder showing Bank balance more than 50% of the total bid amount will get extra s
marks. 05
GRAND TOTAL |
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LYARI GENERAL HOSPITAL

TECHNICAL SPECIFICATIONS
VOLUME-III

REPAIR, REHABILITATION & RENOVATION OF LYARI
HOSPITAL

Address: LYARI GENERAL HOSPITAL
Shah Waliullah Rd, Lyari Town, Karachi. 75660

Phone: +92-21-7490415, +92333-2150948
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1.GENERAL AND SITE FACILITIES

1.1 INTRODUCTION

These Specifications shall apply to all such works to be executed invelving construction of a building and
its allied works under the Contract or otherwise directed by the Engineer. In every case, the Work shall be
carried out to the satisfaction of the Engineer and conform to the location, lines, dimensions, cross-
sections, efc shown in the Drawings or in the Bill of Quantities (BOQ) or as indicated by the Engineer.
The quality of materials, processing of materials as may be needed at the site, salient features of the
construction work and quality of finished works shall comply with the requirements set forth in the
succeeding Sections and Sub-sections. Where the Drawings and Specifications describe a portion of the
work in only general terms and not in complete detail, it shall be understood that only the best general
practices are to prevail, materials and workmanship of the best quality are to be employed and
instructions of the Engineer are to be fully complied with.

Words importing the singular also mean the plural and vice versa where the context so demands.
Similarly, words importing the male also mean female or neuter and vice versa where the context so
requires. Words have their normal meaning under the English language unless specifically defined.

1.2 DEFINITIONS

The following words and expressions shall have the meaning hereby assigned to them, except where the
context otherwise require. However, in the case of any conflict with the stipulations of the Conditions of
the Contract, the expressions and meaning of the Conditions of Contract shall prevail.

“The Employer’ is the MS Lyari General Hospital as PA’s Coordinator or any other representative
appointed from time to time by the authority and notified in writing to the Contractor to act as the PA's
representative for the purpose of this Work.

“The Engineer’ shall mean the engineer designated or any other engineer appointed from time to time by
the PA and notified in writing to the Contractor to act as “the Engineer’ for the purpose of the Contract,
“The Contractor' shall mean any person or corporate body who is pre-qualified under the Project/
enlisted with the PEC and whose Tender to carry out the Work has been accepted by the Employer and
the legal successors in title to such person, but not (except with the consent of the Employer) any assignee
of such person.

A *Sub-Contractor’ shall mean any person or corporate body named in the Contract as a Subcontractor
for a part of the Work or any person or corporate body to whom a part of the Work has been
subcontracted with the consent of the Engineer and the legal successors in title to such person or
corporate body, but not any assignee of any such person or corporate body.

“The Contract’ is the contract between the Employer and the Contractor to execute, complete and
maintain the Work.

The expression of *“Work” or *“Works® are what the Contract requires by the Contractor to construct,
install and hand over to the Employer, as defined in the Tender Documents. Unless there be something
either in the subject or context repugnant to such construction it shall be construed and taken to mean the
works by or by virtue of Contract to be executed, whether temporary or permanent and whether original,
altered, substituted or additional,

*Site’ means the places provided by the Employer where the Works are to be executed and any other

places as may be specifically designated in the Contract as forming part of the Site.
*Tender’ means the Contractor’s priced offer to the Employer for the execution and completion of the
Work and the remedying of any defects therein in accordance with the provisions of the Contract, as
accepted by the Letter of Acceptance.

‘Letter of Acceptance’ means the formal acceptance by the Emplover of the Tender.

1.1 SCOPE OF WORK
The Work to be carried out under the Contract shall consist of the various items as
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the Tender Documents as well as in the BOQ furnished in the Tender Documents.

The Work to be performed shall also include all general works preparatory to the construction of a
building and all other related works. The Work shall include works of any kind necessary for the due and
satisfactory construction, completion and maintenance of the works to the intent and of the Drawings,
BOW) and these Specifications and further Drawings and Orders as may be issued by the Engineer from
time to time. Whether specifically mentioned or not in the various Sections of this Specification, the
Scope of Work shall include compliance by the Contractor with all conditions of the Contract, all
materials, apparatus, plant, equipment, tools, fuel, water strutting, timbering, transport, offices, stores,
workshop, staff, labor and the provision for proper and sufficient protective works, temporary fencing and
lighting, etc. It shall also include safety of workers, first-aid equipment, suitable accommodation for the
stafl and workmen with adequate sanitary arrangements, the effecting and maintenance of all insurance,
the payment of all wages, salaries, fees, rovalties, duties or other charges arising from the erection of
works and the regular clearance of rubbish, reinstating and clearing the site as may be required on
completion of the Work, safety of the public and protection of the Work and the adjoining land.

The Contractor shall ensure that all actions are taken to have a built-in quality assurance in the planning
and execution of the Work. The quality assurance shall cover all stages of works such as setting out,
selection of materials, selection of construction methods, selection of equipment and plant, deployment of
personnel and supervisory staff, quality control testing, etc. The work of built-in quality assurance shall
be deemed to be covered in the Scope of Work.

1.1  SUBMITTAL

The submittal by the Contractor shall include construction programme, all Shop Drawings, reports,
samples, test resulls eic. (o conform with all applicable provisions of the General Conditions of the
Contract and as required under the various Sections of these Specifications. The purpose of the submittal
required herein is to assure that items furnished and installed are, in all matters of consequence,
equivalent to the specified items and that proper records are maintained of the changes made in the
Specifications, Drawings or in materials used or any deviations made in the construction process.
The Contractor shall forward all submittal to the Engineer under a cover letter stating that the submittal
has been carefully reviewed by the Contractor and that on-site conditions or dimensions where necessary
and correctness have been verified and checked.
The submittal shall be reviewed by the Engineer to verify that the Contractor’s obligations are fulfilled as
per the turn intention of the Contract. In checking and approving submittal, the Employer does not relieve
the Contractor from responsibilities for construction errors or omissions, which may occur, even though
executed in accordance with the approved Shop Drawings. Any such errors or omissions, as is discovered
later on, should be corrected by the Contractor irrespective of any approval by the Employer at no
additional cost to the Employer. This does not apply to modifications approved as specified herein.
The Contractor shall make submittal of construction requirements at least 10 days prior to actual
construction of the component to allow time for checking and re-checking. if necessary, Any works
fabricated or installed by the Contractor prior to approval of the Shop Drawings or other required
submittal shall be done at his own risk.

1.2.1 CONSTRUCTION PROGEAM

Within 14 days of the date of the Letter of Acceptance, the Contractor shall submit to the Engineer for his
approval a Bar Chart/Gantt Chart showing the program sequence in which works have been proposed to
be carried out including the procurement and delivery of equipment and materials,

The Contractor shall, whenever required by the Engineer, also provide in writing a general description of
the arrangements and methods, which would be adopted for the execution of the Work.

If at any time it would appear to the Engineer that the actual progress of work does not conform to the
approved program, the Contractor shall be obliged 1o produce for the approval of the Engineer the reasons
for any changes with a revised program showing the modifications to the previously appro
necessary 1o complete the Work on schedule. Submission to and approval by the Engin
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program or furnishing of such particulars shall neither relieve the Contractor from any of his duties and
responsibilities under the Contract nor it shall prejudice the ‘Liquidated Damages' Clause of the Contract.

1.2.2 NOTICE OF OPERATION

The Contractor shall give full and complete written notice of all the important operations, including
setting out, to the Engineer sufficiently in advance (not less than 10 days) to enable the Engineer to make
such arrangements as the Engineer may consider necessary for inspection and for any other purposes. The
Contractor shall not start any important operation without the written approval of the Engineer.

1.23  AS-BUILT DRAWINGS

Before the expiry of the period of maintenance, the Contractor shall submit the full sets of As-Built
Drawings of the completed works to the Employer. The sets shall comprise of all Discipline Drawings (9
copics) along with soft copies on a CD.
The As-Built Drawing shall clearly show the lines and dimensions of the permanent construction actually
made based on the changes to the original design from time to time as ordered by the Engineer or
proposed by the Contractor and approved by the Engineer.
The original soft copies of the Tender Drawings and Design Drawings will be provided to the contractor
for producing additional copies, if the contractor requires.

1.24 SHOP DRAWINGS

The Contractor shall prepare the Shop Drawings at his own costs showing clearly all elements of
construction that are required to assure proper shop fabrication or job ins Shop Drawings shall be clearly
shown. All material quality, finishes, construction details as specifically related to the project must be
shown on the Shop Drawings installation of items requiring.

1.3 TAKING OVER POSSESSION OF SITE

The Contractor shall, upon receiving the Work Order, immediately take possession of the Site and move
his men and materials to prepare the Site in order to create conditions for starting the Work as per terms
of the Contract, Drawings and Specifications.

1.4 MOBILIZATION

The work of mobilization shall consist of carrying out the following listed actions together with all other
requirements of the Contract with regard to commencing the execution of the Work by the Contractor at
his own cost.

i.  Procurement, assembly, repair and make to running condition of all the contractor-owned

constructional plant and equipment by the Contractor at any other site as convenient to him.

ii.  Transportation of Contractor-owned constructional plant, equipment and materials from the storage
site as mentioned above in (a) 1o the place of construction.

iili.  Assembling and installation of all items of constructional plant, equipment, etc. required for the
execution of the Work.

iv.  Receiving all constructional plant, equipment and materials to be furnished by the Emplover, if
any, and collect and transport those to the Work site. All materials shall be properly stored,
inventoried and protected until used in to the Work and all plant and equipment shall he tested and

(3
made ready for use. = >
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v. Construction of a suitable Site office building or shed for storage of materials and equipment,
workshop, other operational buildings and First-Aid Center attended by competent Medical
Assistants,

vi.  Maintenance of all lemporary roads, fences and sanitary facilities, keep all areas used by the
Contractor clean, neat, well-kept and in good repair and provide proper drainage to protect the area
from surface run-off and flooding.

vii.  Provide all the required electric power, water supply and other utility connections to temporary
installations at the Site as may be necessary for the execution of the Work.

wiii.  Obtain all insurance policies, performance bond and payment guarantee as required under this
Contract.

ix. Payment of all fees, permits, licenses, etc. as may be required covering the execution of the
Contract.

1.5  MONITORING PROGRESS

The Contractor shall furnish the Engineer, without cost to the Employer, at regular monthly interval and
in a form and number of copies determined by the Engineer, with the following:
i.  Physical progress for the month under report and the estimated progress for the following month.

i,  Completion schedules (target and actual) based on the approved construction program.
iii. A tabulation of construction equipment listing the major items and pieces of equipment comprising
the construction plant as were utilized for performance of the Work during the month under report.
iv. A mabulation of employees countersigned by the Engineer's representative, showing the supervisory
staff and the number of several classes of labour employed by the Contractor in the month under
report.
v.  Any report which may be specifically requested by the Employer and/or by the Engineer.

1.5.1 ATTENDANCE AT SITE MEETINGS

The Contractor shall attend punctually the progress and other on-site meetings as would be requested by
the Engineer.
1.52 RECEIVING VISITORS

The Contractor shall receive all authorized visitors of the Employer and allow them to visit the Work in
the manner as would be requested by the Employer
1.6 CONTRACTOR'S SITE FACILITIES

The Contractor shall, at his own expenses, be responsible for the provision, maintenance, operation and
subsequent removal of the following and all other necessary temporary facilities and services on Site
those are required to accomplish the Work in a safe and orderly manner as per provisions of the Contract:
i.  All iemporary stores, warchouses and workshops.
&
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ii.  Adequate number of toilets necessary for all persons engaged for the Work with separate
arrangements for women. All sewage from toilets shall be disposed of f by means of septic tank and
soak pit or by some other acceptable disposal system.

li.  To keep all sanitary facilities clean and their frequent disinfecting.
iv.  Fencing, lighting and security.
v. Cranes or other appropriate ways and means for off-loading plant and equipment, placing in
temporary storage and moving from storage to equipment locations.
vi.  Site transport for the staff.
vii.  Electric power for temporary buildings and tools.
viii.  Provisions for adequate supply of water of acceptable quality at the Site for use in the Work.
ix.  Raw water from Site Tube-wells and provisions for adequate potable water.

In addition to above, the Contractor shall also make available all other necessary temporary facilities and
services on Site those are required 1o accomplish the Work in a safe and orderly manner as per provisions
of the Contract.

The Contractor shall submit for the approval of the Engineer Detailed Plans and/or construction Drawings
of the temporary buildings, warehouses, workshops and labour camps that he proposes to construct or
arrange on lease/rent including the proposals for water and power supply and sewerage facilities. These
requirements shall be fulfilled by the Contractor within 10 (ten) days from receipt of the Formal Work
Order to commence work {Date of commencement of Wark). All buildings and facilities shall be of
standard and acceptable to the Engineer.

The labour camps shall be at a location approved by the Engineer and conform to all requirements of the
local law. It shall be laid and constructed in accordance with a Drawing prepared by the Contractor and
approved by the Engineer.

The Contractor shall be responsible for acquiring the land deemed necessary for the Work beyond the
Employer’s land and for his temporary buildings, warehouses, workshops, staff quarters, labour camps
and any temporary access road. The Contractor shall maintain the Site and all working areas in a safe and
hygienic condition and in all matters of health and sanitation shall comply with the requirements of the
local Medical Officer of Health or other competent Authority.

1.7 MATERIALS, PLANT, EQUIPMENT AND TOOLS

The Contractor at his own expenses shall provide the materials, plant, equipment and tools products as
shown on the Drawings or as specified in the Contract. Necessary haulage and safe storage of materials,
supervision of works etc. shall be provided by the Contractor.

1.7.1 EQUAL PRODUCTS AND EQUIVALENTS
Except as specifically required otherwise, the mention of any proprietary materials by trade name is

intended to establish a standard of quality, appearance, size and durability. The products of other
manufacturers may be used subject to the conditions as stated below.

1.7.2  ADDITIONAL COSTS RELATED TO SUBSTITUTIONS
Any additional costs, or any losses or damages, arising from the substitution of any materials or methods

from those originally specified shall be borme by the Contractor, unless such substitution was made at the
written request or direction of the Employer.

.73 FAILURE OF EQUAL PRODUCTS
Where products are accepted, based on representation gf the Contractor, as approved equals,

T
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be used subject to the same installation and performance standards as required by the original
specification. Approval of a request for substitution shall not modify the Contract requirements except as
specifically noted. Subsequent failure of “approved equals™ shall be considered first. For any evidence of
improper installation or product inequality, the installation shall be repaired or corrected as directed by
the Engineer at the full costs of the Contractor.

1.7.4 PLANT, EQUIPMENT AND TOOLS

The Contractor shall furnish all constructional plant, equipment and tools for the proper execution of the
Work at his own expenses and keep those in proper working condition. The Contractor shall supply the
Employer a list of major items of the constructional equipment and tools that he proposes to use in
execution of the Work.

1.5 SUFFICIENCY OF MEANS EMPLOYED

The Contractor shall take upon himself the full and entire responsibilities for the sufficiency of his
supervisory and other personnel, plant or equipment or tools, scaffolding, timbering and generally for all
means used for the fulfilment of the Contract. In the event of any of these means proving insufficient, the
Contractor shall remain fully and entirely responsible for the sufficiency of these means notwithstanding
any previous approval or recommendation that might have been given by the Engineer.

1.9 PROTECTION AND SAFETY

1.9.1 GENERAL

The Contractor at all times shall take all necessary measures to the safety of life and property during
construction of various parts of a building. International Safety Manuals used in Engineering
Construction Project shall be adopted for protection and safety at the construction Site during the period
of construction. Nothing stated herein shall be construed 1o nullify any rules, regulations, safety standards
or statutes of the local authority, or those contained in the various Acts of the Government of Pakistan.
The specific rules, regulations and Acts pertaining to the protection of the public or workmen from health
and other hazards wherever specified by the local Authority ete. or by the Act/Ordinance of the
Government shall take precedence over whatever are specified herein.

1.1 SAFETY OF WORKMEN

Helmets conforming to and shall be worn by the workmen and other personnel at all times while works
are going on.

Safety gogeles of accepied standard shall be used by individuals engaged in drilling, cutting, welding and
all such works which cause hazard to the eve. The welders and gas cutters shall be equipped with proper
protective equipment like gloves, safety boots, aprons and hand shields having fiker glass of accepted
standard and suitable to the eves of a particular worker.

1.9.3 SITE PRECAUTIONS

In absence of boundary walls, construction Site shall be delineated by fences.
Wamning signs shall be displayed, where necessary, to indicate hazardous areas like high voltage zone,
area of no smoking etc. Hand lamps shall be of low voltage, preferably 24V, All electrically operated
hand tools shall be provided with double earthing.

The temporary wells, which shall be provided by the Contractor at the construction Site as a part of the
toilet facilities, shall be provided with proper covers. The toilet facilities shall be located at a comer of the
Site s0 as to avoid any obstruction. Protection from bad weather and falling object and proper privacy
shall be provided to the toilet users.

Temporary toilets shall be dismantled, all wells filled up, and the whole area made level, dressed and
restored back to proper grade at the end of the project.

The Contractor at all times shall protect the excavation, trenches and building materials from rain w
groundwater, backing up of drains and from water of any origin. He shall provide all pumping
arrangements for removal of surplus water, coverings and other materials as required.
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All rubbish and debris shall be removed from the Site and disposed of at a safe distance as per direction of
the Engineer s0 as not to create any obstruction 1o Work or give rise to health hazards.

The Contractor shall take all necessary precautions to ensure against fire during construction. The
Contractor must make all necessary arrangements for providing adequate protection against fire hazards
at the construction site during the period of execution of the Work.

Timber, coal, paints and similar combustible materials shall be separated from each other. A minimum of
twao dry chemical powder (DCP) type fire extinguishers shall be provided at both open and covered
locations where combustible and inflammable materials are stored.

Inflammable liquids like petrol, thinner etc., shall be stored in conformity with the relevant regulations.

1.10 CARE OF WORKS

1.10.1 MOVEMENT OF TRANSPORT AND PLANT

The Contractor shall exercise diligence and care in the movement of all transports and plant within the
Waork area so as not to cause injury or damage to life or property. The Contractor shall be responsible for
restoring any roadway, bridge, culven etc. damaged by his transports and plant to the satisfaction of the
Engineer or the appropriate Authority,

1.10.2 KEEPING WORKS FREE FROM ATMOSPHERIC CONDITION

The Contractor shall construct all temporary works and other works and supply and operate pumping
plant and ensures all measures as may be found necessary for the construction of the Waork under proper
atmospheric condition.
Motwithstanding any approval by the Engineer of the arrangements made, the Contractor shall remain
responsible for the sufficiency thereof and shall be liable for keeping the works safe at all-time regardiess
of the chimatic condition at his own expenses. Any loss of production, additional overheads or additional
costs of any kind that may result from inclement climatic conditions shall be at the Contractor’s risk
1.10.3 MATERIALS ON AND UNDER THE SITE

All soil, turf, gravel, stone, timber, or other materials obtained in the excavations, clearing of the Site of
the Work and soil stripping, shall belong to the Employer and must not be removed from the Site without
the written permission of the Engineer. Provided the Engineer directs the Contractor, he may use for the
construction of the Work, any timber obtained from trees felled at the Site and any of the materials
excavaled under the Contract, which the Engineer may determineg to be fit for such use.

1.11 SURVEY WORKS
1.11.1 PERMANENT BENCH MARK

Before commencing the work, the Contractor shall establish at his own cost, at least 2 (two) permanent

Bench Marks (B.M) with permanent pillars at suitable positions as per direction of the Engineer. These

B.Ms. shall be incorporated in the Drawings and used for controlling all levels of construction works.
1.11.2 REFERENCE LINE PILLARS

The Contractor shall establish permanent Reference Line Pillars (axis pillars, centre line pillars, etc.) at
his own cost for all structures before starting of excavation of foundation pits/trenches as per standard
practice and or as per direction of the Engineer. The Contractor shall remain responsible for safeguarding
all Survey Monuments, Bench Marks, Beacons, etc. The Contractor, at his own expenses, shall make
necessary arrangements to protect the B.M pillars against any disturbances, damages, including their
mainienance,

The Engineer will provide the Contractor with the data necessary for setting out of the center line. All
dimensions and levels shown on the Drawings or mentioned in the Documents forming part of or issued
under the Contract shall be verified by the Contractor on the Site and he shall immediately inform the
Engineer of any apparent error or discrepancy, if found by him in such dimensions or levels.
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shall submit to the Engineer for his approval, a profile as required by the Engineer.
Instruments and equipment for surveys shall be subject to rigorous inspection by both the Contracior and
the Engineer and any items found to be defective in the opinion of the Engineer, shall be promptly
replaced, repaired or adjusted as per his direction. A qualified Surveyor or Engineer shall supervise all
survey works. The checking of the setting-out of works by the Engineer’s staff shall not relieve the
Contractor of any of his liabilities or responsibilities under the Contract

1.12  FABRICATED ITEMS INCORPORATED IN THE WORK

Whenever required by the Specifications to fabricate or manufacture and furnish equipment for
incorporation in the permanent works, the Contractor shall submit to the Engineer for his approval the
names of the manufacturers or fabricators the Contractor proposes to use and also his detailed Shop
Drawings for approval before proceeding with the Work. All such Drawings shall be adequately and
properly checked before being submitted to the Engineer for approval and shall be so designated.
Any fabricating or manufacturing undertaken during or before the approval of the Drawings, will be at the
Contractor's risk. The Engineer shall have the right reserved to ask the Contractor to make any changes in
the Design, which may be found necessary in the opinion of the Engineer, for the equipment or
component materials to fully meet the requirements and intent of these Specifications without causing any
additional costs to the Emplover.
Approval of the Contractor’s Drawings shall not relieve the Contractor of any part of his obligation to
meet all requirements of these Specifications or of the responsibilities for the comectness of his Drawings.
At the time of delivery of the equipment, the Contractor, if requested to do so, shall furnish the Engineer
two complete sets of the final approved Drawings.

1.13 INSPECTION AT FABRICATOR'S WORKSHOP

1.13.1 GENERAL

All equipment furnished under these Specifications and all works performed thereon will be subject to
inspection by the Engineer or his authorized representative. Inspection at the manufacturer’s plant, when
located only in Pakistan, may be made with the intention to determine the meeting of requirements of the
Specifications in respect of use of equipment and materials. The Contractor shall notify the Engineer a
minimum of 15 (fifteen) days in advance of the date and place of equipment/materials to be available for
inspection. No equipment or materials shall arrive at the Site until the Engineer's inspection at the
manufacturer’s plant or Contractor’s storage place outside the actual Site has been made, the Engineer’s
approval has been given, final Drawings have been fumnished by the Contractor and the Contractor’s
responsibilities for furnishing equipment and materials meeting the requirements of the Contract
Document are fully complied with. All costs of the Engineer's inspection shall be borne by the
Coniractor,

1.13.2 TESTS AND INSPECTION RECORD

The record shall identify the Contractor and the Supervision Consultant staff {when applicable) involved,
the place, the date and time when the inspection is completed, the sections of the Work and the materials
tested or inspected and its state of completion. Reference shall be made to the relevant Working Drawings
and the specific aspects or properties, which were checked or measured, shall be recorded.

One copy of each record of inspection shall be submitted to the Engineer and one copy of each record of
inspection shall be submitted to the Supervision Consultant (when involved). The Contractor shall
maintain records of inspections and tests in an orderly fashion at the Site until the issuance of the Defects
Liability Certificate for the whole of the Work, or such earlier time as the Engineer may instruct. The
Engineer shall have the rights of access to them at all times After the issuance of the Defects Liability
Certificate for the whole of the Work, or such earlier time as the Engineer may instruct, the Contra
shall, as instructed by the Engineer, either dispose of the records or deliver them as directed.




Technical Specifications

1.13.3 NOTICE OF WORKS OFF-SITE

The Contractor shall give adequate written notices to the Engineer on the preparation or manufacture at a
place not within the Site of any pre-fabricated units or parts of units or materials to be used in the Work.
Such notices shall state the place and time of the preparation or manufacture, quarrying or extraction. The
notice be given sufficiently in advance as to enable the Engineer to make arrangements which he may
deem necessary for inspection before the start and at any stage of the Work and not only at the time when
the units or parts are completed. Off-Site works shall not commence without the prior approval of the
Engineer,

Any unit or parts, prepared or manufactured without giving such prior notice to the Engineer, may be
rejected, if the Engineer considers that his inspection was necessary during the time of preparation or
manufacture. No inspection by the Engineer shall relieve the Contractor of any of his responsibilities,
duties and liabilities under the Contract,

1.13.4 STANDARDS

Except where otherwise specified or authorized by the Engineer, all materials and workmanship shall
conform to the latest edition of the relevant Standard Specifications of the ASTM.
Materials meeting other internationally accepted equivalent or higher Standards may be accepted subject
to review by the Engineer. The Contractor shall submit in English language any such alternative
Standards proposed by him, for approval by the Engineer.
The Contractor shall provide the Engineer 3 (three) sets of each of the Standards, Codes and References
to be used in the Contract within 45 (forty=five) davs of the Date of Commencement of the Work. In
addition, he shall supply 3 (three) copies of any other Standards or Codes subsequently specified or
alternatively proposed to be used by the Engineer, the Supervision Consultant (when involved) and the
Site Laboratory. All Standards shall be in English. On completion of the Contract, all copies of Standards,
Codes and References, so provided, shall become the properties of the Employer.

1.135 PROFPRIETARY PRODUCTS

Where a proprietary or brand name or the name of a supplier or manufacturer is indicated on the
Drawings or in the Specifications, this would be in respect of items, which have not otherwise being
adequately described by ASTM or equivalent recognized Standards. Alternative items based on
recognized national Standards of the country of origin may be accepted provided that documented proof
in the English language is submitted to the Engineer for his approval sufficiently in advance and showing
that the alternative proposal is equal or higher in quality and performance than the specified item.

1.13.6 MATERIALS TO BE NEW

All materials used in the permanent works shall be new. No materials, incorporated in the permanent
works, shall have previously been used in the temporary works.
1.13.7 ORDERS FOR MATERIALS

Before orders are placed for any materials of any description to be used in the permanent works, the
Contractor shall submit to the Engineer the names and addresses of the manufacturers or suppliers
proposed. Following approval by the Engineer, the Contractor shall submit to him copies of all orders
placed for such materials.

1.13.8 SAMPLES

In accordance with the provisions of the Contract, the Contractor shall, in the way as directed by the
Engincer, supply samples of materials to be incorporated in the Work. The Contractor shall submit the
samples required for approval in labelled boxes suitable for storage and with sufficient time for testing.
Due allowance shall be kept for the fact that if samples are rejected, further samples and testing will be
required. The Engineer shall keep the approved samples with him and will compare the s ith the
sample before acceptance. He shall reject any materials not conforming to the characte quality.of the
approved samples. E:
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1.13.9 CERTIFICATES

All manufacturer’s certificates of tests, proof sheets, mill sheets etc., showing that the materials have been
tested in accordance with the requirements of the relevant ASTM or other approved Standard or this
Specification, shall be supplied in English language by the Contractor to the Engineer free of charge.

1.14 TOLERANCES

Unless it has been specified in the different Sections otherwise, all works shall be constructed within the
tolerances shown in the Table given below;
Type of Structure Item Tolerance
Tolerances from the specified
position (Structure)
Maximum departure of plan 25mm
position of structure or element
Tolerances from the specified
dimensions [Structure)
Maximum depariure in
thickness or cross-sectional
dimensions of columns, beams, | +6mm
buttresses, wall footings etc., | -3mm
up to and including 500mm
thick (except unnel and shaft
linings)
Ditto — between 500mm and
1000mm thick + 1 0mm
Ditto — between 1000mm and
4000mm thick - Smm
Ditto — over 4000mm thick
Concrete Tolerances from specified +10mmm
Structures position (Surface) -8mm
Maximum departure of
verfical, sloping or curved +25mm
surfaces including joint -10mm
surfaces
Maximum departure of
horizontal or near-horizontal
surfaces including joint 25mm
surfaces
Tolerance on Straightness or 20mm
Departure from Specified
Curve (Surface)
General Surface
Maximum deviation in
horizontal or vertical directions
{gradual)
Maximum deviation in 12mm in 2m
horizontal or vertical directions | 6mm
(abrupt)
Sectional dimension £5mm
Formwork Plumb £] in 1000 of height

Levels (before any deflections | £3mm {Z(

-
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has taken place)
Length of splice -25mm
Variation of protective cover | = | in 1000 of ht.
Variation in indicated position | = 3mm
or reinforcement: One bar dia,
*  Starter bars 0.25 times the indicated
*  Slabs and Walls SPRCINE.
| E5mm
Reinforcement * One bar diameter | £5mm
Dimension of bemt i
bars:
»  Stirrups and ties
®  Other bars
Pre-cast driven pile:
a) Verticality for vertical pile
b) Verticality for raker pile | in 30 1 in 25 1/4th of Least
¢) Deviation from position dimension of 75mm whichever
shown on the plan for vertical | is greater.
and raker piles after driving.
Concrete piles casting
tolerances:
a) Maximum departure in
thickness or crosssectional +6mm -0.00 6mm in Im
: dimensions. 10mm
RGL i b) Deviation of pile face
¢} Deviation of cross-section
centroid from straight line
connecting the centroid of the
end faces of the pile.
2. Bored and Cast-in-situ pile:
a) Verticality for vertical pile | 1 in 75 | in 25 Maximum
b) Verticality for raker pile ¢) | 75mm in any direction
Deviation from position shown
on the plan for vertical and
raker pile shaft
Deviation of cross-sectional -Hmm
dimension. Deviation of cross-
Timber Piles section centroid from straight | 40mm
line joining end face centroid.
Level of top Pile, + 12mm

* In addition to above, other tolerances have also been specified in the different  Sections and

Subsections in the relevant portion
1.15

with the Bill of Quantities (BOQ)

RECORDING OF MEASUREMERNT
Conditions of the Contract, Technical Specificatig

._I.h.

% and Confract Drawings are to be

onjunct

4
ion
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CGieneral directions and descriptions of works and materials are not necessarily be repeated nor
summarized in the BOG. References to the relevant Sections of the Contract documents shall be made
before entering the Tender’s rate.

The quantities given in the BOQ are only approximate and provisional and are given to provide a
commaon basis for iendering. It does neither expressly nor by implication prescribed that the actual
volume of work to be performed will exactly correspond therewith,.

Any clarification regarding the BOQ) and the Method of Measurement shall be adjudged by the Engineer
in accordance with this Standard Specification, its Sub-sections, BOOQ and other Tender Documents The
works, executed fully complying the Drawings and instructions of the Engineer, will be measured for
payment in accordance with the method adopted in the BOC) and the item therein set forth,
notwithstanding any custom to the contrary. The net quantities of the finished works in place will always
be taken excepl where otherwise specified.

No allowance shall be made for waste, laps, cuttings, etc. and no deduction will be made for grout nicks,
joggle holes or rounded arises and sink age or for fitting iron works, eic.

1.16 PAYMENT

Full account shall be taken of all information contained in the Tender Documents and made available
during the tender period as affects, inter-alia, working methods, haulage requirements and sequence of
operations, Full allowance shall be made for all these provisions in the rates and sums entered against the
various items in the BOO) of the Confract.
The specified payment Sections'Sub-sections of the Contract shall apply to any additional or varied
works, which may be required to execute under the Contract except where specifically varied therein.
The basis of payment will be the actual quantities of works ordered and carried out, as measured by the
Engineer (based on the As-Built Drawing, BOQ or otherwise as directed by the Engineer) and valued at
the rates and prices of the Tender, where applicable, or otherwise at such rates and prices as (in case of
non-tendered items) the Engineer may fix within the Terms of the Contract.
No payment will be made on account of the anticipated profit for work covered by the Contract, which is
not performed. No adjustment will also be made in the unit rates set out in the Bill of Quantities because
of an increase or decrease in the actual quantities from the Estimated quantities indicated therein, unless
otherwise stated in the Conditions of Contract.
MNotwithstanding any limit, which may be implied by the wording of the individual iter and or the
explanations in this Section, it is to be clearly understood that the Tender price is for the works finished
and completed in every respect. Full account of all requirements and obligations have to be taken,
whether expressed or implied covered by all parts of the Contract. The Tender price shall, therefore,
include all incidental and contingent expenses (including all taxes and VATs) and risks of every kind
necessary to construct, complete and maintain the whole of the Work in accordance with the Contract.
Full allowance is to be made in the Tender price for all costs involved in the following, inter- alia, which
are referred to and/or specified herein:

i.  All setting-out and survey works.

il.  Temporary access unless separately billed, fencing, guarding, lighting, and all temporary works
including their removal on completion.

ili.  Paying fees and giving notices to the Authorities,

iv.  Reinstatement of the Site.

v.  Safety precautions and all measures to prevent and suppress fire and other hazards,

vi.  Interference to the works by persons or vehicles being legitimate users of the facilities on or in the

vicinity of the Site.
i
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vil.

viii.

i

Xil.

Xiil,

KV,

V.

AV,

xvil.

Wil

Mix.

vii. Protection and safety of adjacent structures so far as they may be affected by the works or
temporary works.

viii. Supplying, maintaining and removing the Contractor’s own housing for staff and labour,
offices, workshop, plant yard, transport, welfare, services in connection therewith and other
facilities required by the Contractor on completion of work unless separately billed.

Working in the dry condition except where otherwise permitted by the Specification.

Supplying. inspection and testing of materials intended for use in the works including the provision
and use of equipment.

Maintaining public roads and footpaths.

Opening quarries and borrow pits including all surveys, site investigations, removal and disposal
of overburden, trimming of quarry or borrow pit faces and floors and all measures necessary o
render quarries or pits safe and free for draining on completion,

Providing and transporting to Site all equipment necessary for the execution of the Work, setting
to works, operating (including all fuel and consumable stores), removal from the Site all
construction equipment upon completion of the Waork, costs of all tests and other requirements in
respect of such plant and equipment.

The requirements and all incidental costs and expenses involved to provide all necessary skilled
and unskilled labors and supervision.

Protection of all completed works following operations making good damages to any completed
works due 1o any cause whatsoever, clearing all rubbish as they accumulate and leaving the Site in
a tidy condition.

All costs associated with the provision and submission of Progress Reports, Records, Photographs,
preparation of the necessary Shop and Working Drawings etc. except those provided in the Bill of
Duantities.

Workmen's compensation and Owner’s liability insurance.

Payments under the item for hiring of land (if there be any) in addition to the Employer's land for
temporary works shall be made in accordance with the receipts obtained from the land owners
within the limitation of quoted rate only if such provision is made in the BOQ of the Contract.
Payment of rovalties for fill materials obtained from privately owned land/carried earth shall remain
included within the rates of the relevant items of the Contract. The volume of borrowed materials
shall be calculated on the basis of pre-work and post-work measurements. Finished sections as per

Specifications.
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General directions and descriptions of works and materials are not necessarily be repeated nor
summarized in the BOG. References to the relevant Sections of the Contract documents shall be made
before entering the Tender’s rate.

The quantities given in the BOGQ) are only approximate and provisional and are given to provide a
common basis for tendering. It does neither expressly nor by implication prescribed that the actual
volume of work to be performed will exactly correspond therewith.

Any clarification regarding the BOCQ) and the Method of Measurement shall be adjudged by the Engineer
in accordance with this Standard Specification, its Sub-sections, BOO and other Tender Documents The
works, executed fully complying the Drawings and instructions of the Engineer, will be measured for
payment in accondance with the method adopted in the BOO and the item therein set forth,
notwithstanding any custom to the contrary. The net quantities of the finished works in place will always
be taken except where otherwise specified.

No allowance shall be made for waste, laps, cuttings, etc. and no deduction will be made for grout nicks,
joggle holes or rounded arises and sink age or for fitting iron works, efc.

1.16 PAYMENT

Full account shall be taken of all information contained in the Tender Documents and made available
during the tender period as affects, inter-alia, working methods, haulage requirements and sequence of
operations, Full allowance shall be made for all these provisions in the rates and sums entered against the
various items in the BOO) of the Contract.
The specified payment Sections/Sub-sections of the Contract shall apply to any additional or varied
works, which may be required to execute under the Contract except where specifically varied therein.
The basis of payment will be the actual quantities of works ordered and carried out, as measured by the
Engineer (based on the As-Built Drawing, BOQ or otherwise as directed by the Engineer) and valued at
the rates and prices of the Tender, where applicable, or otherwise at such rates and prices as (in case of
non-tendered items) the Engineer may fix within the Terms of the Contract.
No payment will be made on account of the anticipated profit for work covered by the Contract, which is
not performed. No adjustment will also be made in the unit rates set out in the Bill of Quantities because
of an increase or decrease in the actual quantities from the Estimated quantities indicated therein, unless
otherwise stated in the Conditions of Contract.
Notwithstanding any limit, which may be implied by the wording of the individual item and or the
explanations in this Section, it is to be clearly understood that the Tender price is for the works finished
and completed in every respect. Full account of all requirements and obligations have to be taken,
whether expressed or implied covered by all parts of the Contract. The Tender price shall, therefore,
include all incidental and contingent expenses (including all taxes and VATs) and risks of every kind
necessary to construct, complete and maintain the whole of the Work in accordance with the Contract.
Full allowance is to be made in the Tender price for all costs involved in the following, inter- alia, which
are referred to and/or specified herein:

i.  All setting-out and survey works.

ii.  Temporary access unless separately billed, fencing, guarding, lighting. and all temporary works
including their removal on completion.
iii.  Paying fees and giving notices to the Authorities.
iv.  Reinstatement of the Site.
v.  Safety precautions and all measures to prevent and suppress fire and other hazards.
vi.  Interference to the works by persons or vehicles being legitimate users of the facilities on or in the
vicinity of the Site.

'
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¥ii.

viii.

Al

X1l

xii,

xiv,

XY,

xvl,

xvil,

xKviii.

KX,

vii. Protection and safety of adjacent structures so far as they may be affected by the works or
temporary works.

viii. Supplying, maintaining and removing the Contractor’s own housing for staff and labour,
offices, workshop, plant vard, transport, welfare, services in connection therewith and other
facilities required by the Contractor on completion of work unless separately billed.

Working in the dry condition except where otherwise permitted by the Specification.

Supplying, inspection and testing of materials intended for use in the works including the provision
and use of equipment.

Maintaining public roads and footpaths.

Opening quarries and borrow pits including all surveys, site investigations, removal and disposal
of overburden, trimming of quarry or borrow pit faces and floors and all measures necessary to
render quarries or pits safe and free for draining on completion.

Providing and transporting to Site all equipment necessary for the execution of the Work, setting
to works, operating (including all fuel and consumable stores), removal from the Site all
eonstruction equipment upon completion of the Work, costs of all tests and other requirements in
respect of such plant and equipment.

The requirements and all incidental costs and expenses involved to provide all necessary skilled
and unskilled labors and supervision.

Protection of all completed works following operations making good damages to any completed
works due to any cause whatsoever, clearing all rubbish as they accumulate and leaving the Site in
a tidy condition.

All costs associated with the provision and submission of Progress Reports, Records, Photographs,
preparation of the necessary Shop and Working Drawings etc. except those provided in the Bill of
Quantities.

Workmen's compensation and Owner’s liability insurance.

Payments under the item for hiring of land (if there be any) in addition to the Employer®s land for
temporary works shall be made in accordance with the receipts obtained from the land owners
within the limitation of quoted rate only if such provision is made in the BOQ) of the Contract.
Payment of royalties for fill materials obtained from privately owned land/carried earth shall remain
included within the rates of the relevant items of the Contract. The volume of bormowed materials
shall be calculated on the basis of pre-work and post-work measurements. Finished sections as per
Drawings will be the basis for post-work measurement while the Work is lete n? per
Specifications. »
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XXi.

XXl

MEIV,

Payment shall mean gross pavable amount on the rates of the BOD including the Performance
Security.

With regard to the Sub-section on *Contractor’s Site Facilities®, payment will be made for hiring
land for the Contractor’s temporary works outside the Employer's property, only if such provisions
are kept in the BOQ) of the Contract.

The cost of keeping the works free from water will only be paid for, if referred to in the BOQ of
the Contract Documents.

Mo payment shall be made for any tests required under the Specification unless specifically referred
to in the BOGQ. If the Engineer requires any tests outside the BOQ, the cost of such test shall be
agreed with the Engineer before execution and paid for as a supplementary item.

Mo direct payment shall be made for works required under other Sub-sections. The costs for such
works shall be deemed included in the related items of the BOGQ).
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Section 1: Civil Works
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2.CONSTRUCTION MATERIALS

L1 FIRST CLASS MACHINE MADE BRICKS

First Class Machine Made Bricks shall be thoroughly burnt and shall have plane rectangular faces with
parallel sides and sharp straight right-angled edges. They shall be of uniform colour (generally deep red
or copper), homogeneous in texiure and free from cracks, Maws and nodules of free lime. A fraciured
surface shall show a uniform compact structure free from limps and grits of holes, Other requirements of
the First-Class Machine-Made Bricks shall comply with the following requirements:

Minimum crushing strength 210 kgfem2.

Maximum water absorption 10% of dry weight
Efflorescence Mil

Dimensions (+ Smm ) 200mm x 100mm x 50mm

2.1 AGGREGATES

Aggregates shall be hard, strong, durable, dense and free from injurious amount of adherent coatings,
clay, lumps, dust, soft or flaky particles, shell, mica, alkali, organic matter and other deleterious
substances. The various sizes of particles of which an aggregate is composed of shall be uniformly
distributed throughout the mass.
Testing of aggregates shall be in accordance with BS 812 or ASTM C-136.
Approval of a source of aggregate by the Engineer shall not be construed as constituting the approval of
all materials to be taken from that source and the Contractor shall be responsible for the specified quantity
and quality of all such materials used in the Work. Aggregates shall not be obtained from sources, which
have not been approved by the Engineer. The Contractor shall provide means of storing aggregates at
each point where concrete is made such that;

i.  Aggregates shall be stored on a hard and dry patch of ground covered with a 50mm thick layer of

lean concrete.
il.  Each nominal size of coarse aggregate and the fine aggregate shall be kept separated at all times.
iti. Contamination of the aggregates by the ground or other foreign materials shall be effectively
prevented at all times.
iv.  Each heap of aggregate shall be capable of draining freely.
v.  The aggregates shall be handled 50 as to avoid segregation.

The Contractor shall make available to the Engineer such samples of the aggregate as he may require.
Such samples shall be collected at the point of discharge of aggregate to the batching plant/mixer
machine. If any such sample does not conform with the Specifications, the aggregate shall promptly be
removed from the Site and the Contractor shall carry out such modifications to the supply and storage
arrangements as may be necessary o secure compliance with the Specifications.

1.1.1 COARSE AGGREGATE

Coarse aggregate shall be obtained from breaking hard durable rock or gravel or Picked Jhama Bricks,
which conform to the requirements of AASHTO Standard Specifications M-80, Coarse aggregate shall be
clean, free from dust and other deleterious materials. The grading of the coarse aggregate shall be such
that when combined with the approved fine aggregate and cement, it shall produce a workable concrete of
maximum density.

Aggregate pieces shall be angular in shape and have granular or crystalline or smooth, but not
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powdery surfaces,
Maximum allowable limits of deleterious substances that shall not be exceeded for coarse aggregate are
shown in the following table:

Material Mass Precent

Soft fragments 2.00

Clay Lumps 0.25

Material passing the 0.075mm sieve | 0.50 for clay 1.50 for fracture dust

Thin or elongated pieces: Flakiness 50 for uncrushed 40 for crushed
Index (BS 8821992} less than

The Aggregate Crushing Value shall be less than 25% or the Ten percent Fine Value shall be greater than
150 kN according to BS 882-1992. Grading for nominal size coarse aggregate shall comply with the
following ASTM C-33 standard gradations:

20mm nominal size Coarse Aggregate
Sieve Size (mm) % Passing by Weight
25 100
19 Q=100
12.50 20-55
.50 0-135
4.73 -5
40mm nominal size Coarse Aggregate
Sieve Size (mm) % Passing by Weight i,
% g
al*
90-100 E
R
55 i
o -
0-13
0-5

Coarse aggregate subject to five cycles of the Soundness Test, specified in ASTM C88, shall not show a
loss exceeding 10% when magnesium sulphate solution is used except where otherwise approved.

The flakiness and elongation indices of the predominant size fractions in cach single sized coarse
aggregate, determined in accordance with BS 812, shall not exceed 20% and 35% by weight respectively.
Aggregate for use in concrete which is subject to abrasion and impact shall comply with the Test
requirements of BS 812 and the Specification of BS 63 Part | and BS 63 Part 2 and BS 882 respectively.
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Coarse aggregate shall be tested for drying shrinkage characteristics in accordance with BRS Digest No.
35,
Coarse aggregate shall be stored at Site in such a manner that it is not contaminated by fine aggregate,
earth or other foreign matter. Adequate precautions shall be taken to prevent segregation of the coarse
apgregate while it is being transported and stacked.

221 STONE AGGREGATE
The boulders to be used as coarse aggregate in concrete shall be composed of limestone, sandstone,

granite, trap rock or rock of similar nature and shall have the following properties:
Minimum compressive strength 490 kg/em2

Specific gravity 24-2.7
Unit-weight 2245-2566 kg/m3
Porosity 2=6%

Water absorption 1.5 - 5% by weight

The boulder shall be of uniform light colour as approved and shall be free from thin lamination, adherent
coatings and deleterious substances. The wear loss of coarse aggregate of all types shall not exceed 35%
by weight when tested by the Los Angeles Abrasion Test.

The boulders shall be supplied in sizes that can be handled manually by one person. Stock piling shall be
such as to permit ready identification of the materials and shall be approved by the Engineer. Site for
stockpiles shall be clean prior to storing materials. The stockpiles shall be built up in layers not to exceed
1.22m in height and each layer shall be inspected before the next layer is started. The crushed boulder
chips shall be stacked in accordance with the specified sizes in different stacks as directed by the
Engineer. Height of each stack should not exceed 33% of the minimum base dimension of the stack.

113 STORAGE OF COARSE AGGREGATE

Aggregate of different sizes or grades and from different sources of supply shall not be mixed. All
aggregate shall be stored separately free from contact with earth and other deleterious matter, The coarse
aggregate should be stockpiled in different stacks, according to the sieve sizes.

All precautions shall be taken during transport and stockpiling of coarse aggregate to prevent segregation.
Segregated aggregate shall not be used until they have been thoroughly re-mixed and the resulting stack is
of uniform and acceptable gradation.

Aggregate shall be stock-piled at least 7 (seven) days prior to their anticipated use to permit the Engineer
to sample each stock-pile to determine the acceptability of the material for the intended use.

114 FINE AGGREGATE

Fine aggregates for use in the concrete and masonry work shall be non-saline clean natural sand and have
a Specific Gravity not less than 2.6 and conform to the requirements of ASTM C 144, It shall be angular
{ gritty to touch), hard and durable, free from clay, mica and soft flaky pieces. All sands must be well
washed and clean before use.

A well graded sand should be used for cement work as it adds to the density of the mortars and concretes.
Sand required for brick work needs to be finer than that for stone work.

Sand which contains 9% of particles of size greater than 0.06mm and less than 0.2mm is fine sand. On
the other hand, sand which contains 20% of particles of size greater than 0.6mm and less than 2mm is
codrse sand.

Supply methods and stock piling of sand shall be such, as to permit ready identification of the material
delivered and shall be approved by the Engineer,

.15 IMPURITIES

Sand shall be clean and free from injurious amount of organic impurities. Deleterious substances shall
exceed the following percentage by weight.

Material Passing MNo. 200 sieve 2.0
Shale, coat, soft or flaky fragments 1.0
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Sulphur Compounds 0.3

Clay Lumps (wet, on No. 4 sieve) 0,00

Fine aggregate subject to five cycles of the soundness test, specified in ASTM C38 shall not show a loss

exceeding 10 mass percent when magnesium sulphate solution is used except where otherwise approved.
126 GRADING

Sand shall be well graded from coarse to fine within the limits given below or shall conform to the
specified Fineness Modulus.

22,7 FINE AGGREGATE FOR CONCRETE

Sieve Size (mm) % Passing by Weight
2.5 100

4 95-100

16 45-80

S0 10-30

100 2-10

228 FINE AGGREGATE FOR MASONRY

Sieve Size (mm) % Passing by Weight
4 100

5 95-100

16 T0-100

30 40-T3

50 10-35

10 2-15

2.2.9 SAND FILL

Sand for sand fill shall consist of hard, dense, durable materials free from injurious amounts of clay
lumps, lightweight materials or other deleterious substances. Uinless otherwise specified on the Drawings,
sand fill with gunny bags shall have Fineness Modulus not less than 0.8. Sand fill for the Geo-textile bags
shall, unless otherwise approved by the Engineer, comply with the following grading: i
mm it 2
dw = 0.60 to 0.30 :
dee = 0.50 10 0.25
den = 0.40 10 0.20
dso = 0.35 10 0.20
dw = 0.20 10 0.05

2.3  CEMENT :
Cement used in the works shall be obBined from manufacturers, approved in writing by the Engineer and




Technical Specifications

shall be Ordinary Portland Cement complying with the requirements of ASTM C150 Type | or BS 12 or
equivalent standard. Special cements shall conform to the requirements provided in writing by the
Engineer.

A certificate showing the place of manufacture and the results of standard tests carried out on the bulk
supply from which the cement was extracted must accompany each consignment of cement delivered to
the Site.

The Engineer may make any tests, which he considers advisable or necessary to ascertain, if the cement
has deteriorated in any manner during transit or storage. Any cement which, in the opinion of the
Engincer, is of doubtful quality shall not be used in the Work until it has been re-tested and test result
sheets, showing that it complies in all respects with the relevant standard, have been delivered to and
accepted by the Engineer.

Cement that becomes lumpy or otherwise deteriorated in transit or storage shall not be used for brick
masonry or concrete works. All cement, found unsuitable for use, shall be removed from the Site
immediately.

The Engineer shall ask to carry out sampling, inspection and testing of all cement as may consider be
necessary. Samples shall be taken as instructed from the Site store or from elsewhere on the Work or from
any places where cement is used for incorporation in the Work. The compressive strength and tensile
strength of standard cubes and briquettes tively shall be not less than as follows:

Days Compressive | Tensile
Strength Strength
(N/mm2) (M/mm2)

3 12.4 1.0

7 19.3 1.9

28 27.6 24

Initial setting time shall be not less than 45 minutes and the final setting time shall be not more than 8
hours. Cement, when tested for fineness, shall have a specific surface of not less than 160m2/kg. Cement
when tested for soundness shall not have an expansion of more than 10 mm. The unit weight of cement
shall be a minimum of 14.16 KN/m3.

.31 WHITE CEMENT

White Cement shall be made from pure calcite lime stone and have the same physical properties as those
of Portland Cement Type 1, ASTM C-150. Arypical composition of White Cement is as follows:
CaD

65%
Si02 25,59
Al203 5.9%
Fe203 0.6%
MgO 1.1%
S03 0.1%

232 REJECTION OF CEMENT

The Engincer may reject any cement as the result of any tests thereof notwithstanding the manufacturer's
certificate. The Engineer may also reject cement, which has deteriorated owing to inadequate protection
or from other causes where the cement is not to his satisfaction. The Contractor shall remove at his cost
all rejected cement from the Site without delay.

233 STORAGE OF CEMENT
Cement shall be delivered at the Site in sound and properly sealed jute/paper bags, each plainly marked

with manufactures name or registered mark. Cement shall be well protected from weather by tarpauling or
other approved cover during transit. Weight of individual bag containing cement shall be 50 kg a
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weight of all bags shall be uniform. Weight of cement shall be legibly marked on cach bag. Bags in
broken or damaged condition shall be rejected.

The Contractor shall provide waterproof and well-ventilated god owns at the specified or approved
location at the Site having a floor of wood or concrete raised platform at minimum 450mm above the
ground 5o as (o protect the cement against moisture from air or from any other source, Sheds shall be
large enough to allow a minimum 300mm gap between the stacked cement and the god own walls to store
cement in sufficient quantity to ensure continuity of work and to permit each consignment to be stacked
separately therein to permit easy access for inspection. All storage facilities shall be subject to approval
by the Engineer.

Immediately upon arrival at the Site, cement shall be stored in the god owns with adequate provisions to
prevent absorption of moisture. The Contractor shall use the consignments in the order in which they are
received. Cement delivered to the Site in drums or bags provided by the supplier or manufacturer, shall be
stored in the drums or bags until used in the Work. Any cement in drums or bags, which has been opened,
shall be used immediately on opening. Cement shall not be stored in a go down for more than 3 (three)
months if bagged or 6 (six) moaths, if in bulk or a lesser period as directed by the Engineer. After this
period is over, any unused cement shall be removed from the Site.

14  ADMIXTURE

Admixture shall be used to provide excellent acceleration of gaining strength at early age and major
increase in strength at all ages by significantly reducing water demand in a concrete mix, especially
suitable for pre-cast concrete and other high early strength requirements. Admixture shall conform 1o BS
5075 Part 3 and ASTM C 494,

2.5  CONSTRUCTION JOINTS

Construction joints are defined as conerete surfaces upon or against which concrete is to be placed and to
which new concrete is to be placed, that have become so rigid that the new concrete cannot be
incorporated integrally with that previously placed. Construction joints shall be formed wherever there is
a discontinuity in placing concrete in external elements of concrete structures, Formed vertical or inclined
construction joints as well as unformed joints, which are due to interruption of concrete placement, shall
be made only where located on the Drawings or shown in the pouring schedule or as directed by the
Engineer. All exposed faces of construction joints shall be made absolutely straight, leveled or plumbed
and normal to the finished surface.

Spacing of construction joinis shall be in accordance with good concreting practice as defined in BS 8110
or equivalent and enabling adequate precautions to be taken against shrinkage cracking. Placing of
concrete shall be carried out continuously. The joints shall be at right angle to the general direction of the
member and shall take due account of shear and other stresses.

All planned reinforcing steel shall extend uninterrupted through joints. Additional reinforcing steel
dowels shall be placed across the joints, if and when directed by the Engineer. Such additional stee] shall
be furnished and placed at the Contractor’s expenses.

2.51 BONDING

Unless otherwise shown on the Drawing, horizontal joints may be made without keys and vertical joints
shall be constructed with shear keys. Surfaces of fresh concrete at horizontal construction joints shall be
rough floated sufficiently to thoroughly consolidate the surface and intentionally left in a rough condition.
Shear keys shall consist of formed depressions in the surface covering approximately one-third of the
contact surface. The forms for keys shall be beveled so that removal will not damage the concrete.
Surfaces of construction joints shall be prepared as early as possible after casting. The preparation shall
consist of the removal of all laitance, lose or defective concrete coatings, sand and other delet
materials. Preparation shall be carried out preferably when the concrete has set but not h by jetting
with a fine spray of water or brushing with a stiff brush, just sufficient to remove the cuter
and to expose the larger aggregate without it is being disturbed. Where this treatment is i
work is resumed on a surface, whish has set, the vdm]r::ﬁ;_fm shall be thoroughly rou
xﬁﬁﬁ{'ﬁ
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with suitable tools so that no smooth skin of concrete that may be left from the previous work is visible.
The prepared joint face shall be thoroughly cleaned by compressed air and water jets or other approved
means and brushed and watered immediately before depositing concrete. The cleaned and saturated
surfaces that also include vertical and inclined surfaces, shall first be thoroughly covered with a thin
coating of mortar or neat cement grout against which the new concrete shall be placed before the grout
has attained its initial set.

The placing of concrete shall be carried continuously from joint to joint. The face edges of all joints,
which are exposed to view, shall be carefully finished true to line and elevation.

Construction joints in floors shall be located within the middle third of spans of slabs, beams and girders.
Joints in girders shall be offset a minimum distance of two times the width of intersecting beams,

152 BONDING AND DOWELING TO EXISTING STRUCTURES

When reinforcing dowels grouted into the holes drilled in the existing concrete is required at such
construction joints, the holes shall be drilled by methods that will not damage the concrete around the
holes. The diameters of the holes shall be 6mm larger than the nominal diameter of the dowels unless
shown otherwise on the Drawings. The dowel bars shall be round mild steel bar of the diameter and
length as indicated on the Drawings and/or as per the directions of the Engineer. The grout shall be a neat
cement paste of Portland cement and waler or an epoxy. Immediately prior 1o placing the dowel bars, the
holes shall be cleaned off dust and other deleterious materials, shall be thoroughly saturated with water,
have all free water removed and shall be dried to a saturated surface dry condition. Sufficient grout or an
epoxy shall be placed inside the holes 50 as not to remain any void after the dowels are inserted. Grout
shall be cured for a period of at least 3 (three) days or until dowel bars are encased in concrete. When an
epoxy is used, the mixing and placing shall conform o the manufacturer’s recommendations.

153 FORMS AT CONSTRUCTION JOINTS

When forms at construction joints overlap previously placed concrete, they shall be re-tightened before
depositing new concrete. Exposed face edges of all joints shall be neatly formed with straight bulkheads

or grade strips, or otherwise properly finished true to line and elevation.
2.6 EXPANSION AND CONTRACTION JOINTS

2.6.1 EXPANSION JOINTS

Expansion joints are intended to accommodate relative movement between adjoining paris of a structure,
Compressible filler shall be placed between the joint faces to provide freedom for expansion for the two
adjacent concrete masses. Care shall be taken to ensure that the material fills the joint completely and that
no concrete or hard material is left in the joint after the second face of the joint has been cast

262 Material

One of the following specifications shall be used as pre-mould fillers:
i. Specification for Preformed Expansion Joint Fillers for Concrete Paving and Structural Construction,
ASTM 1751,
ii. Specification for Preformed Sponge Rubber and Cork Expansion Joint Fillers for Concrete Paving and
Structural Construction ASTM D 1752, Type-I1 (cork) shall not be used when resiliency is required.
iii. Specification for Preformed Expansion Joint Filler for Concrete, ASTM D 994, The bitumen sheet,
laid on the horizontal top surface of the expansion joint keys, shall be a 10mm thick material approved by
the Engineer.

263 Metal armour

Expansion joint armor assemblies shall be fabricated from steel with the following materials:
i. Steel bars, plates and shapes shall conform to the requirements of ASTM A 36.

ii. Bolts and nuts shall conform to the requirements of ASTM A 307.

iii. High strength bolts, nuts and washers shall conform to the requirements of ASTM A 325.
iv. Steel castings shall conform to the requirements of ASTM A 486 or ASTM A 27.
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v. Grey iron castings shall conform to the requirements of ASTM A 48.
vi. Sheet metal shall be of commercial quality.

264 Armour assemblies

All assemblies shall be accurately fabricated and straightened at the workshop, as necessary to conform to
the concrete sections. The assemblies shall be installed so that their top surface matches the plane of the
adjacent finished concrete surface throughout the length of the assembly. Appropriate methods shall be
followed in placing the assemblies to keep them in correct position during the placing of concrete. The
opening at expansion joints shall be that designated on the Drawings at normal temperature or as directed
by the Engineer for other temperatures. Cares shall be taken to avoid impairment of the clearance in any
manner.

.65 CONTRACTION JOINTS

General
Joints placed in structures or slabs to provide for volumetric shrinkage of monolithic unit or movement
between monolithic units are defined as contraction joints. Contraction joints shall be constructed so that
there will be no bond between the concrete surface forming the joints.
Material
Material placed in contraction joints shall consist of asphalt saturated felt paper or other approved bond-
breaking materials

2.7 POURABLE JOINT SEALANTS

Pourable sealants shall be placed along the top edges of contraction or filled expansion joints. It shall
conform to the following considerations:

i. Unless otherwise shown on the Drawings and/or ordered by the Engineer, joint sealants shall be a hot
poured rubber bitumen compound for horizontal joints and either a bituminous compound or an
elastomeric two parts polysulphide sealant for sloping, vertical and soffit joints.

ii. Bituminous compounds shall comply with BS 2499 for horizontal joints and BS 2499 Type A for
sloping or vertical joints, Polysulphide compound shall comply with BS 4254,

iii. Joint sealants and the requisite priming materials shall be obtained from manufacturers approved by
the Engineer. The application of joint sealant shall not be commenced without the Contractor obiains its
approval by the Engineer.

3.7.1 COMPRESSIVE FILLER

Unless otherwise specified, the joint filler shall be of resin or bituminous bonded corks such as
*Hydrocor” manufactured by Expandite Litd. The filler shall be obtained from a manufacturer approved
by the Engineer and shall be stored and fixed in accordance with the manufacturer's instructions.

Types
Water stops to be used may be of the following types:

1.7.21 WATER STOPS

Water stops shall be of the type, size and shape shown on the Drawings and/or as directed by the
Engineer. They shall be dense, homogeneous and without holes or other defects.

a72.1 POLYVINYL CHLORIDE (PVC) WATER STOPS

Where shown on the Drawings, construction (as required and approved by the Engineer), contraction and
expansion joints shall be made watertight by the provision of a continuous Water Stop strip of Poly Vinyl
Chloride (PVC) manufactured by the extrusion process from an elastomeric plastic compound, the basic
resin of which shall be Poly Vinyl Chloride. Unless otherwise specified or ordered, a two bulp dumbbell
section PVC. Water Stop shall be used in construction joints and a three bulb section PVC
shall be used in expansion joints.
Water Stops shall be of high grade PVC, containing no filler gr reclaimed or scrap mategidl. shall
comply with the requirements of BS 2§71 for PVC T}rp% é;lﬁa 1. The quality of W

l',‘ N I:-q" o

/ et
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comply with the following major requirements:

i. Specific gravity..........ccoenin 1.30 (maximum}
TR U7 T SR B0 (minimum)
iii. Tensile strength. ................. 138 kg/em2 (minimum)

iv. Elongation durd........coovrnnn.. 225% (minimum)
27.2.2 RUBBER WATER STOPS
Rubber Water Stops shall be manufactured with synthetic rubber made exclusively from neoprene,

reinforcing carbon black, zinc oxide, polymerization agents and softeners. The quality shall conform the
following major requirements:

Meoprene contenl. . ...c.uvverinnanns 7% by volume (minimum)
T e S R e e 50-60 duro

Tensile strength. ... R RN 193 kgfem2 (minimum)

B OO . e e nna mn e b G00% (minimum)

Rubber Water Stops shall be formed with an integral cross section in suitable molds so as to produce a

uniform section with a permissible variation in dimension of 0.8mm plus or minus. No splices will be

permitted in straight strips. Strips and special connection pieces shall be well cured in a manner such that

any cross section shall be dense, homogeneous, and free from all porosity. Junctions in the special

connection pieces shall be full molded. During the vulcanizing period, the joints shall be securely held by

suitable clamps. The material at the splices shall be dense and homogeneous throughout the cross-section.
2723 INSTALLATION

Open Joints
Open joints shall be constructed by the insertion and subsequent removal of a wood strip, metal plate, or
other approved material. The insertion and removal of the template shall be accomplished without
chipping or breaking the comers of the concrete. When not protected by metal armour, open joints in
slabs shall be finished with an edging tool. Upon completion of concrete finishing work, all mortars and
other debris shall be removed from the open joints.

Filled Joints

When filled joints are shown on the Drawings or asked by the Engineer, pre-mold type fillers shall be
used unless Poly Styrene board is specifically called for. Filler for each joint shall consist of as few pieces
of material as possible. Abutting edges of filler material shall be accurately held in alignment with each
other and tightly fit or taped as necessary (o prevent the intrusion of grout. Joint filler material shall be
anchored 1o one side of the joint by waterproof adhesive or other methods so as to prevent it from
working out of the joint but not interfere with the compression of the material.

Sealed Joints

Prior to installation of the pourable joint sealants, all foreign materials shall be removed from the joint.
The filler material shall be cut back to the depth shown or approved and the surface of the concrete, in
contact with the sealant, be cleaned by light sand blasting. When required, a Poly Ethylene foam strip
shall be placed in the joint to retain the sealant and isolate it from the filler material. The sealant materials
shall then be mixed and installed in accordance with the manufacturer’s directions, Any material that fails
to bond the sides of the joint within 24 hours after placement shall be removed and replaced.

Water Stops

Water Stops shall be obtained from a manufacturer approved by the Engineer, and shall be fixed and
joined according to the manufacturer’s instructions. All strips shall be stored in a place as cool as
practicable and shall in no case be exposed 1o the direct sun light.

Water Stops shall be installed with approximately half of the width of the material embedded in the
concrete on either side of the joint. It shall be firmly supported by split stop-end shuttering and in no case
shall Water Stop be pierced to assist in fixing. Special care shall be taken to ensure that the concrete is
well worked against the embedded parts of the sirips and is free from honeycomb. Precautions are to
taken to protect any projected portions of the strips from damage during the progress of the works a
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from sunlight and heat.

If, after placing concrete, Water Stops are moved out of position or shape, the surrounding concrete shall
be removed, the Water Stop reset, and the concrete replaced at the Contractor's own expenses. Two 9mm
diameter reinforcing bars shall be provided to support the Water Stops and shall be securely held in
position by the use of spacers, supporting wires, or other approved devices.

Flexible Water Stops shall be fully supported in the formwork, free from nails and ¢lear of reinforcement
and other fixtures. Damaged Water Stops shall be replaced and care shall be taken to place the concrete so
that Water S5tops do not bend or distort.

Splicing of Poly Vinyl Chloride Water Stop shall be performed in accordance with the manufacturer’s
recommendations. A thermostatically controlled electric source of heat shall be used to make all splices.
The heat shall be sufficient to melt but not to char the plastic, Splices shall develop at least %0% of the
tensile strength of un-spliced materials and shall withstand bending 1800 around a 50mm diameter pin
without cracking or separating,

The Contractor, at least before the commencement of concrete work, shall submit to the Engineer for his
approval details of the Contractor’s proposals for the installation of water stops. These shall show where
joints in the Water Stops are to be located and details of the intersections and changes of direction to a
scale that shows the position of any joint or shape of any mould section,

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

Precautions shall be taken so that the Water Stops shall neither be displaced nor damaged by construction
operations or other means. All surfaces of the Water Stops shall be kept free from oil, grease, dried mortar
ar any other foreign matters while the Water Stop is being embedded in concrete. Means shall be used to
ensure that all portions of the Water Stop designed for embedding shall be tightly enclosed by dense
concrete.

.73 MEASUREMENT

Construction Joints shall not be measured. Expansion and Contraction joints shall be measured in linear

meter of the joints considered satisfactory by the Engineer and accepted by him. There will be no

additional measurement for joint fillers, sealed joints, Water Stops, miscellaneous metal devices etc.
.74 PAYMERNT

Payment for construction joints shall be deemed included in the items of concrete and there will be no
extra payment for it. For expansion and Contraction joints the amount of completed and accepted works
measured as provided above shall be paid at the Contract Unit Price per linear meter and the payment
shall constitute the full compensation for furnishing and placing joint fillers, sealed joints, Water Stops,
drains, vents, miscellaneous metal devices including all labour and incidentals for full completion of the
Work as per Specifications.

ltem of Payment Unit
Expansion joints Linear meter [ Linear feet
Contraction joints Linear meter / Linear feet

1.8 FAN AND MOTOR

The outdoor unit shall be equipped with DC inverter motor, capable of modulating frequency g s
per the ambient temperature and discharge pressure / temperature.

1.9  SAFETY DEVICES

The following safety devices shall be part of the Outdoor unit; Discharge temperature load
protector, Hot gas bypass cycle, Evaporator inlet piping sensor for anti-freeze protecti
outlet piping sensor, Return air temperature sensor, Time d lay, reverse phase|protection and phase

i :
.'1.'
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failure protection. The safety devises shall also contain high pressure sensor and low pressure sensor.
10 CONTROLS

The unit controls shall include main PCB, inverter PCB, inverter fan PCB, transformer, bridge diode,
reactor, The noise filter shall also be incorporated to reduce the electrical noise.

The main PCB shall consist of 3 digit, 7 segment LED display. Automatic addressing of the indoor unit
shall be possible with the help of dip switch on the main PCB.

The cutdoor unit shall have Black Box Function which can record the full operation history of the units
every 3 minutes which can help in precizse analvsis, decision and fast trouble shooting,

The main PCB shall have a refrigerant checking device which charges the appropriate amount of
refrigerant automatically through cycle operation, checks for any refrigerant leakage and over charging.
Each outdoor unit should have alternate cycling of the compressors in order to equalize the run time and
increase the life time of the compressor.

A serial connection port shall be available in the outdoor unit to display the cycle view, operating
parameters like swction pressure, discharge pressure, voltage, current, ambient temperature, indoor umit
refrigerant infoul temperature, room temperature, percentage loading of the invertors compressor,
percentage opening of the EEV, and easy start up and Easy trouble shooting and fault alarm

Pump down and pump up operation of the refrigerant should be possible by changing the dip switch
location on the outdoor main PCB.

.11 OIL RECOVERY SYSTEM

Unit shall be equipped with 3 types of oil recovery procedures. i) Qil Separator for every compressor
i} Qil balancing line (betweean 2 compressors in a unit).
i} il recovery logic in PCB with the help of which the LEV and the compressor operation is controlled
for 3 minutes to recover the oil
back to compressor at an interval of every 6 hours of partial compressor working to ensure stable
operation with long refrigerant piping.

2,12  EXECUTION

Supplier shall provide support to the contractor during the commissioning process.

Installation work shall include all rigging, setting, aligning and grouting necessary Lo prepare equipment
and its integral parts for normal continuous operation. All installation work shall be done according to
best practice and recommendations of equipment manufacturer,

The technician shall attend and successfully complete the training course at the VRF manufacturer and
obiain a certificate of passing the course. The technician shall have the detailed knowledge of the VRF
installation, piping installation and commissioning procedures. The electric power supply to the outdoor
unit shall be 380-415 ¥ / 3 ph / 50 Hz.

RECOMMENDED COPPER PIPES MATERIAL

Seamless phosphorous deoxidized copper pipe wall thickness: comply with the relevant local and national
regulations for the designed pressure 3.8mpa (351 psi). We recommend the following table as the
minimum wall thickness.

1. RHecommended minimom ¥Wall thickness

Outer diameter

[r:m] B35 | 952|127 | 16588 1905 22.2| 254 | 2858 | 3.8 | 349 | 381 | 41.3
kdindmaam
thickness [mm] 08 | 08 | 0B | 099 | D059 | 089|098 099 | 1.1 | 1.21 | 1.35 | 1.43

Interconnecting refrigeration pipe work between the indoor and outdoor +5lave 1& 2 recommended to
layout on galvanized Gl tray, Pipe work sizing, layout, fittings, etc shall be in strict accordance with 1
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manufacturers design and installation requirements.{ Refer Product data book)The pipe work shall be of
refrigerant quality copper to half hard temper. Soft tempered pipe work may be used where the pipe
diameter is “4"or 3/8". Long radius bends shall be formed using pipe bender. The use of short radius pre
formed bends and elbows should be avoided to minimize pressure drop and possibility of leaks. Pipe
waork shall be carried out manufacturer’s design and installation instructions and in accordance with
longest possible of copper wire shall be wtilized w0 minimize joints on site. Appropriate refrigeration
installation tools must be utilized to avoid the use of elbows, dry Nitrogen must be in the system brazing
ino cold brazing will be allowed)

2. Refrigeration Pipe Insulation

Pips Insulstton thickhnass
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Pressure Testing, Evacuation and Commissioning

After installation of pipe work, and prior to sealing of insulation joints, pipe work shall be pressure tested
for R-410A to 28 ~ 38kg/em2(398-540 psi approx), held for

24 hrs and checked for leaks, vacuumed/dehydrated to 0.5~0.8 Torr or (-752mm Hg) and held at that
sefting for | to 4 hours depending on the pipe length.

Note: If you suddenly press the nitrogen gas to 28 or 38kg/cm2 the heat exchangers of indoor unit will be
damaged.

iv) Brazing work

Diry nitrogen must be passed through the pipe work during all brazing of joints to prevent the formation of
oxidization scale on the inside surface of the pipes. All pipe work shall be clean, de-hydrated and sealed.
Pipe work shall be stored under dry conditions.

Any pipe work found to be stored without the end caps should be rejected. Where sections are cut from a
new coil any remaining lengths must be re-sealed. During the installation if the system has to be left
unatiended for any purpose whatsoever, the openings in the systems must be securely sealed. ¥ Branch or
headers joints shall be used for branching to indoor units. No other fiitings are acceptable. The positioning
of these joinis shall be strictly in accordance to the manufacturer's specification. However the brackets
must not be positioned directly on the joints or headers. On horizontal pipe work the bracketing should be
over the insulation to allow pipe movement due to contraction and expansions. The vertical pipe work
shall be bracketed at no more than 1000mm. The horizontal pipe work shall be bracketed at no more than

1 500 mm,

2.13 REINFORCEMENT

2.13.1 HIGH STRENGTH DEFORMED ROAD

Reinforcing steel under this type comprises Grade-60 Deformed re-bars. The steel shall confi
ASTM Specification A 617M ar A 615M of yield strength not less than 420 MPa (N/mm2
structural grade shall be made from billets. The ends c-f-:y bar shall i

Lofle




Technical Specifications

the axis of the bar. The bars shall be free from injurious defects and shall have a workman like finish.
2,132 CLEANING AND STORAGE

Steel reinforcement bars and structural steel shall be stored in a way to prevent distortion, corrosion,
scaling and rusting. Reinforcement bars and structural steel sections shall be coated with cement wash
before stacking, especially in humid areas. In the case of long time storage or storage in coastal areas,
reinforcement bars and steel sections shall be stacked at least 200mm above the ground level,

Steel sections shall be stacked upon platforms, skids or any other sultable supports. Bars of different sizes
and lengths and structural sections shall be stored scparately to facilitate issues in required sizes and
lengths without cutting from standard lengths. Ends of bars and sections of each type shall be painted
with separate designated colors.

Tag line shall be used to control the load in handling reinforcing bars or structural steel when a crane is
used. Heavy steel sections and bundles of reinforcing bars shall be lifted and carried with the help of
slings and tackles.

All bars, prior to its use, shall be cleaned with wire brush to make them free from nail scale, loose rust,
dirt, paint, oil, grease or other foreign substances.

Bars of reduced sectional area to excessive rust shall be rejected.

All reinforcing steel shall be stored properly under shed not to be contaminated by oil, grease, dint or
miud.

All stacking and storing of bars shall be the Contractor’s responsibility and contingent upon his Tender,

2.13.3 PRE-STRESSING STEEL AND ANCHORAGE

Pre-stressing reinforcement shall comprise high strength seven wire strand, high strength steel wire or
high strength alloy bars conforming grade and type as shown on the Drawings.

Un-coated seven-wire strand shall conform to the specifications of AASHTO M 203.

Un-coated stress-relieved steel wire shall conform to the specifications of AASHTO M 204,
Un-coated high-strength bars shall conform to the specifications of AASHTO M 275,

.14 FORMWORK

Formwork is defined to be an enclosure or panel, which contain the fluid concrete and withstand the
forces due to its placement and consolidation. Forms in turn be supported on scaffolding.

The work to be performed under this Sub-section includes the furnishing and installing and removing of
forms for all cast-in-places concrete work as shown and noted on the Drawings and as specified herein or
as directed by the Engineer.

Forms shall be substantial and sufficiently tight to prevent leakage of mortar. Forms shall be of sufficient
rigidity to prevent objectionable distortion of the formed concrete surface due to pressure of the concrete
and other loads incidental to construction operations. They shall be properly braced or tied together o
maintain position and shape. Forms and their supports shall be so designed as not to damage previously
placed structure.

Relevant provisions of the American Concrete Institute { ACI) issue of ACI 347 on ‘Recommended
Practice for Concrete Formwork” or some other generally accepted Standards shall apply for the structural
designing of the formwork, except as they may be modified herein.

2.14.1 MATERIALS

Formwork shall be constructed from sound materials of sufficient strength, properly braced, strutted and
shored as to ensure rigidity throughout the placing and compaction of the concrete without visible
deflection. The materials used to be of wood, steel or other approved materials and shall be morartight.
Formwork shall be so constructed that it can be removed without shock or vibration to the concrete,
Formwaork for concrete, permanently exposed to public inspection, shall be faced with plain 28/26gauge
steel sheet fitted over 38mm thick wooden plank panels suitably braced or steel framing faced with
minimum [12/14 BWG mild steel sheet. Formwork for cement concrete blocks shall be fabricated fron
M.5. sheet of sufficient thickness to prevent any distortion.




Technical Specifications

Where metal forms are used, all bolts and rivets shall be countersunk and well-grounded to provide a
smooth plane surface.

Where timber is used, it shall be well seasoned, free from loose knots, projecting nails, splits or other
defects that may mark the surface of concrete.

Form ties shall be prefabricated rod, flat band, or wire type, or threaded internal disconnected type, of
sufficient tensile capacity to resist all imposed load of freshly placed concrete and having external holding
devices of adequate bearing area. Ties shall permit tightening and spreading of forms and shall leave no
metal closer than 25mm from surface. Ties shall fit tight to prevent mortar leakage at holes in forms.
Removable ties shall be coated with non-staining bond breaker, All ties shall be protected from rusting at
all times. No wire ties or wood spreaders shall be permitted. Cutting ties back from concrete face will not
be permitted. Ties for exposed Architectural Concrete shall be plastic cone snap ties.

1142 CONSTRUCTION METHOD

The Contractor shall submit for the approval of the Engineer details of the methods and materials
proposed for formwork 1o each section of the Work, Details of all proposed wrought formwork and
formwork to produce special finishes are to be submitted for approval in writing to the Engineer before
any material is hauled at Site. If the Engineer so requires, samples of formwork shall be constructed and
concrete be placed so that the proposed methods and finish effect can be demonstrated.
All joints shall be close fitting to prevent leakage of grout. At construction Jjoints the formwork shall be
tightly secured against previously cast or hardened concrete in order to prevent stepping or ridges to
exposed surfaces,
Where the Contractor proposes to make the formwork from standard sized manufactured formwork
pancls, the dimensions of such panels shall be approved by the Engineer before they are used for
construction of the Work. The finished appearance of the entire elevation of the structure and the
adjoining structures shall be considered when planning the patterns of joint lines caused by the formwork
and by construction joints to ensure continuity of horizontal and vertical lines.
Formwork shall be constructed to provide the correct shape, lines and dimensions of the concrete shown
on the Drawings. Due allowance shall be made for any deflection, which will occur during the placing of
concrete within the formwork. Panels shall have true edges to permit accurate alignment and provide a
ncat line with adjacent panels and at all construction joints. All panels shall be fixed with their joints
either vertical or horizontal, unless otherwise specified or approved,
Formwork shall be provided for the top surfaces of sloping work where the slope exceeds | 5o with the
horizontal and shall be anchored to enable the concrete o be properly compacted and prevent floating.
Cares shall be taken to prevent air being entrapped. Openings for inspection of the inside of the formwork
and for the removal of water used for washing shall be provided and so formed as to be easily closed
before placing concrete.

1.14.3 FORMWORK FOR EXPOSED CONCRETE SURFACES

All exposed concrete surfaces are to be ‘form finish® and shall be cast in any approved formwork and
shall be free from honeyeomb, fins, projections and air holes. All external angles to form finish concrete
surfaces shall be chamfered as directed.

Forms for concrete surfaces exposed to view shall produce a smooth surface of uniform texture and calor
substantially equal to that which would be obtained with the use of plywood conferming to the National
Institute of Standards and Technology Product Standard PSI for Exterior B-B Class | Plywood. Panels
lining such forms shall be arranged so that the joint lines form a symmetrical pattern conforming to the
general lines of the structure. The same type of form lining material shall be used throughout each
element of a structure. Such forms shall be sufficiently rigid so that the undulation of the cone rface
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the Engineer.

Unless otherwise stated on the Drawings, wrought formwork shall be used for all permanently visible
concrete surfaces. Wrought formwork shall be such as to produce a smooth and even surface free from
perceptible irregularities. Tongues and grooved paneled boards, plywood or steel forms shall have their
joinis flushed with the surface. The formwork shall be formed with approved standard size panels, The
pancls shall be arranged in a uniform approved pattern, free from defects likely to be detected in the
résulting concrete surface.

In all types of formwaork to form finished exposed concrete, only non-staining mold oil shall be used as
approved by the Engineer.

The respective usage of the same formwork to cast form-finished exposed concrete shall be as decided by
the Engine¢r and in no case the formwork, not guaranteed to produce the required form-finish to the
satisfaction of the Engineer, shall be used,

The exposed concrete shall have a uniform finish. The finish of the concrete when shuttering and
formwork are removed will generally be without any blemish and will be such as will not require touch
up, Slight touch up for a small spot or two, if necessary shall be carried out skillfully so as to be
synonymous with the entire surfaces.

The finished surfaces shall be within the specified tolerances and full cover to the reinforcement steel
shall be mamtained.

2.144 FORMWORK FOR NON-EXFOSED CONCRETE SURFACES

Unless otherwise stated on the Drawings, rough formwork may be used for all surfaces, which are not
permanently exposed. Rough formwork may be constructed of plain buit-joined sawn timber. But the
Contractor shall ensure that all joints between boards shall be grout-tight.

The finished surfaces shall be within the specified (olerances and full cover 1o the reinforcement steel
shall be maintained.

1.145 FORMED SURFACES AND FINISH

The formwork shall be lined with a material approved by the Engineer s0 as to provide a smooth finish of
uniform texture and appearance. This material shall leave no stain on the concrete and so joined and fixed
to its backing as not to impart any blemish. [t shall be of the same type and obtained from only one source
throughout the constrection of any individual structure, The Contractor shall make good any imperfection
in the finish as required by the Engineer. Internal ties and embedded metal parts will be allowed only with
the specific approval of the Engineer.

1.14.6 SIZES OF TIMBER AND OTHER SECTIONS FOR FORMWORK

Scaffolds, formwork and components thereof shall be capable of supporting without failure, at least two
times the maximum intended load. The following types of loading shall be considered in designing the
formwork:

i. Weight of wet concrete: 20 KM/m3.

ii. Live load due to workmen and impact of ramming or vibrating: 15-40 kPa (light duty for carpenter and
stone sctters, medium duty for brick layers and plasterers, heavy duty for stone masons).

iii. Allowable bending stress (Mexural tensile stress) in soft timbers: 5,000 kPa. The sizes for formwork
elements specified in the Table given below are applicable for spans of up to 5m and height of up to 4m.
In case of longer span and height, formwork and support sizes shall be determined by caleulating the load
and approved by the Engineer before use.

Sizes of timber and other sections for formwork
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1.14.7 QUALITY OF SHUTTERING

The shuttering shall have smooth and even surface and its joints shall not permit leakage of cement grout.
Ply-board shuttering material shall be well scasoned free from projecting nails, splits or other defects that
may mark the surface of concrete. It shall not be so dry as to absorb water from conerete and swell and
bulge, nor 50 green or wet as to shrink after erection.

The timber shall be accurately sawn and plain on the sides and the surface coming in contact with
concrete.

Wooden formwork with metal sheet lining or steel plates stiffened by steel angles shall also be permitied.
Where metal forms are used, all bolts and nuts shall be countersunk and well-grounded to provide a
smooth plain surface.

The chamfers, leveled edges and moldings shall be made in the formwork itself. Opening for fixture and
other fittings connected with the services shall be provided in the shuttering as directed by the Engineer.
Clamps shall be used, to its practicality, to hold the forms together. Where use of nails is unavoidable, it
shall be kept to minimum number and these shall be left projected so that they can easily be withdrawn.
Use of double-headed nails shall be preferred.

2.148 TOLERANCES

The formwork shall be made 50 as o produce a fNinished concrate true o shape, lines, levels, plumb and
dimensions as shown on the Drawings subject to the following tolerances unless otherwise specified in
thizs document or Drawings or as directed by the Engineer,

i. Sectional dimension + Amm
i, Plumb = | in 1000 of height
iii. Levels £ 3mm before any deflection has been taken place

Tolerances given above are specified for local aberrations in the fimished concrete surface and should not
be taken as tolerance for the entire structure taken as a whole or for the setting and alignment of
formwark, which should be as accurate as possible to the entire satisfaction of the Engincer. Errors, if
noticed in any lift/tile of the structure after stripping of forms, shall be corrected in the subsequent work to
bring back the surface of the structure to its true alignment.

1.14.9 FIXING OF FORMWORK

The formwork shall be arranged in a manner as to readily be dismantled and removed from the cast
concrete without shock, disturbance or damage. Where necessary, the formwork shall be so arranged that
the soffit form, properly supported on props enly, can be retained in position for such period as may be
required by maturing conditions or Specification.

The surfaces of formwork shall be free from foreign matters, projecting nails and the like, splits or other
defects, and all formwork shall be cleaned and made free from standing water, dirt, shavings, chi p-ing? or
other foreign matter before concrete is placed. .
Before placing concrete, all built-in reinforcement bars, anchoring, steel beams, cables, fixin
pipes or conduits or any other fixtures shall be fixed in their commect positions. The cores and'o
for forming holes shall be held fast by fixing to the formwork or otherwisg, Holes shall
concrete without the approval of the Engineer. A

ss, bolts
devices
any
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All exterior and interior angles on the finished concrete of 900 or less shall be given 12Zmm - 20mm
chamfers unless otherwise shown on the Drawings or directed by the Engineer. When chamfers are to be
formed, the fillets shall be accurately cut to size to provide a smooth and continuous chamfer.

Mo ties or bolts or other devices shall be built into the concrete for the purpose of supporting formwork
without the prior approval of the Engineer, The whole or part of any such support embedded in the
Reinforced Concrete shall be capable of removal so that no part, remaining embedded in the concrete,
shall be nearer than 7Smm from the surface. Holes left after removal of such supports shall be neatly
filled with well-reamed dry-pack mortar following the procedures described in the relevant Sub-section of
thiz Specification.

All rebbish shall be removed from the interior of the forms before the concrete is placed. After cleaning
and prior to placement of reinforcing steel, the formwork in contact with the concrete shall be treated with
a suitable non-staining mold il or suitable approved release agent to prevent sticking of the concrete.
Such works shall not discolor or otherwise injure the surface of the concrete. Care shall be taken 1o
prevent the oil from coming in contact with the reinforcement or mixing with the concrete. At
construction joints, surface-retarding agents shall be used only where ordered by the Engineer.

All formwork shall be inspected and approved by the Engineer before concrete is placed in it. However,
this shall not relieve the Contractor from the requirements as to soundness, finish and tolerances of the
concrete specified in this Specification or elsewhere acknowledged as Standard. If, at any period of the
work during or after placing the concrete, the forms show signs of sagging or bulging, the concrete shall
be removed to the extent directed by the Engincer, the forms brought 1o the proper position and new
concrete placed. Mo allowance shall be made to the Contractor for such extra works.

2.14.10 REMOVAL OF FORMS

Forms shall not be removed without the approval of the Engineer. In the determination of the time for the
removal of forms, consideration shall be given to the location and character of the structure, the weather,
the materials used in the mix and other conditions influencing the early strength of the concrete. Extreme
cares shall be taken 1o ensure that the method of removal shall not cause overstressing of the concrete or
damage 1o its surface,

Forms shall be removed in such a manner as to permit the structure to uniformly and gradually take the
stresses due to its own weight as not to impair safety and serviceability of the structure. All concrete to be
exposed by form removal shall have sufficient strength not to be damaged thereby.

Forms shall not be removed in the cases of footing forms where the removal would endanger the safety of
the cofferdams, forms from enclosed cells where access is not provided, deck forms in the cells that do
not interfere with the future installation of utilities shown on the Drawings, or other works.

Except for concrete being post-tensioned, no concrete shall be subjected to loading which will induce a
compressive stress in it exceeding one-third of its compressive strength at the time of loading, or one-
third of the specified characteristic strength whichever is less. It may be possible to use shorter periods
before striking forms by determining the strength of the concrete in the structural element.

Forms supporting cast-in-situ concrete in flexure may be struck when the strength of the concrete in the
element is 10 N/mm2 or twice the stress to which it will be subjected, whichever is greater provided that
striking at this time will not result in an unacceptable deflection. This strength may be assessed by test on
eylinder/cube cured under the same conditions as the concrete in the element as far as possible.

Forms on upper sloping faces of concrete shall be removed as soon as the concrete has attained sufficient
stiffness to prevent sagging. Any repair or treatment required on such sloping surfaces shall be performed
al once.

If the floor is to be used to support construction loads, props should be retained for 28 days unless the
Contractor can prove the requisite concrete strength by tests,

The form shall be removed slowly, as the sudden removal of wedges is equivalent to a shock load on the
partly hardened concrete.

Materials and plants shall not be stacked on any newly constructed floor unless sufficient support is
maintained to withstand such loads without damaging the floor.




Technical Specifications

The following table is a guide to the minimum periods that must elapse between the completion of the
concreting operations and the removal of formwork, No formwork shall be removed without the
permission of the Engineer and such permission shall not relieve the Contractor of his responsibilities
regarding the safety of the structure.
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Motwithstanding the foregoing, the Contractor shall be held responsible for any damages arising from
removal of formwork before the structure is capable of carrying its own weight and any incidental
loading.

2.14.11 OPENINGS

Temporary and permanent openings in concrete shall be framed neatly with provisions for keys or
reinforcing steel as shown on the Drawings or as directed by the Engineer,

2.14.12 DEFECTS IN FORMED SURFACES

Workmanship in formwork along with concrete placing shall be such that concrete shall normally require
no repair to surfaces being perfectly compacted and smooth. If any blemish is revealed after removal of
formwork, the Contractor shall obtain immediately the Engineer’s decision concemning remedial measures
o be underaken. MNotwithstanding the specifications and provisions stated under the Sub-gection on
*Finish and Finishing' of this Specification, such measures may include but shall not be limited to the
following: i. Fins, pinholes, bubbles, surface discoloring and mirror defects may be rubbed down with
sacks immediately on removal of the form.
ii. Abrupt and gradual irregularities may be rubbed down with carborundum stone and water after
concrete has been fully cured.
iii. Deep honeycombed concrete shall be repaired within 24 hours of striking the formwork by cutting
back to sound concrete. The concrete shall be cut back at least 50mm behind face reinforcement. Cut
edges shall be regular and not feathered. Recasting shall be with the same concrele as the original casting.
The Engineer shall approve the formwork and its method of placing in this case also. iv. Under some
circumstances, abrupt and gradual irregularities of shallow honeycombed concrete may be repaired by
cutting back and reforming with an approved epoxy resin or mortar in accordance with the manufacturer”s
instructions.,
Regardless of the above repairing measures, any struciure containing excessive honeycomb, as would be
termed by the Engineer, shall be subject to rejection by the Engineer. The Contractor, on receipl of
wrillen orders from the Engineer, shall remove and rebuild such portions of the strecture at his own
CXPENSEes.

2.14.13 HOLES TO BE FILLED

Holes on the concrete surfaces formed by formwork supports or the like shall be filled with dry pack
mortar made from one part by weight of ordinary Portland cement and three parts of specified fine
ageregate approved by the Engineer. The mortar shall be mixed with sufficient water only to make the
materials stick together when being molded in the hands. All construction materials shall conform to the
requirements as described previously and under the relevant Sub-sections of the Section on *Construction
Materials” of this Specification.

The Contractor shall thoroughly clean any hole that is o be filled and break out any loose, b
cracked concrete or aggrepate and remove any dry cement from the hole. The surrounding
be soaked until the whole surface that will come ipto contact with thediry pack mortar
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and darkened by absorption of the free water by the cement. The surface shall then be dried so as 1o leave
a small amount of free water on il

The dry pack material shall then be placed and packed in layers having a compacted thickness of nol more
than 10mm. Compaction shall be carried out by using a hardwood stick and a hammer and shall extend
over the full area of the layer. Special cares should be taken to compact the dry pack against the sides of
the holes.

Afiter compaction, the surface of each layer shall be seratched before further loose material is added. The
holes shall be slightly overfilled. The surface shall be finished by laying a hardwood block against the dry
pack fill and striking the block several times.

1.14.14 APPROVAL OF SCAFFOLDINGS AND FORM

Plans, Drawings and structural caleulations shall be submitted to the Engineer on time so that no
construction of such scaffoldings and forms shall take place before the Engineer's approval is accorded in
writing. Such approval shall not relieve the Contractor of his responsibilities for the involved structure.
The Engineer shall have reasenable time for his examination of the Contractor’s plans and calculations, if
scaffoldings are introducing temporary loading on new structures in particular, For this purpose, the
Contractor shall not be allowed any extension of time beyond the stipulated period of the Contract.
Before concrete is placed, the Engineer shall inspect all formworks and scaffoldings. Mo concrete shall be
placed until ingpection is made and approval is given by the Engineer. Such approval shall not relieve the
Contractor of any of his responsibilities under the Contract for the successful completion and the
soundness of the structure.

1.14.15 MEASUREMENT

Formwork and false work shall not be measured separately but shall be deemed to be an integral part of
the concrete items.

2.14.16 PAYMENT

The Contractor’s rates for concrete work, inter-alia, shall be inclusive of all costs of all formwork, false
work and centering and for their subsequent removal. No additional payment will be made o the
Contractar for these works.

2,15 CEMENT CONCRETE BLOCK MASONRY

2.15.1 SCOPE

The work covered by this section of the Specifications consists of furnishing all labour, tools scaffolding,
hoisting equipment and masonry materials of every kind; and in performing all operations in connection
with procurement, transportation and delivery, erection and building in of all work classified as masonry
work and/or included as such herein, i.e., concrete masonry units; masonry mortars;, and all related items
and appurtenances, including all items supplied by other trades and customarily built-in and/or installed
under mason work or required to complete mason work, in strict accordance with the requirements of the
Drawings and Schedules, as specified herein, and subject to the Terms and Conditions of the
CONTRACT Documents.

1152 CODES AND STANDARDS
Unless otherwise specified or shown, the following codes and standards shall apply:

ASTM C31 Making and curing concrete test specimen in the field.
ASTM C39 Compressive Strength of cylindrical concrete specimen,
ASTM C90 Hollow load bearing concrete masonry units.
ASTM Cl44 Aggregate for masonry mortar
ASTM C270 Mortar for unit masonry
ASTM C404 Aggrepate for masonry groul
ASTM EN9 Fire tests of building construction and materials
UBC UL-618 Concrete masonry units, fire resistance index
s . L
s
A j
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ACI 531 Building code requirements for concrete masonry structure
1.153 SUBMITTALS

e« Samples: Submit three samples of each tvpe of block required, and the full range of exposed texiun:
o be used in the completed works, The review will be for texture only.

s Test Reports: Reports for compressive strengths of masonry units, grout and mortar

2.154 SUCTION RATE

The CONTRACTOR shall, at his own cost, satisly the ENGINEER that the suction rate of the block
when determined in accordance with Appendix "A' of BS 3921 does not exceed 20g/cm.sg/min., or that
the CONTRACTOR is able to adjust it so that it does not exceed this value on SITE,

2.15.5 SOLUBLE SALT CONTENT

For exposed block work, the contents by weight percent of soluble sulfate, calcium, magnesium,
potassium and sodium radicals, shall not exceed 0.30, 0.10, 0.03 and 0.03 percent respectively, when
ascertained in accordance with BS 3921 at the cost of the CONTRACTOR.

2.156 PRODUCTS

21561 MATERIALS FOR BLOCKS

Cement, aggregate and water for concrete blocks shall conform to the requirements as specified in the
section for Plain and Reinforced Concrete

21562 CONCRETE BLOCK MAKING

#  The blocks shall be machine molded. The block making machines shall be of the standard approved
by the EMGINEER. They shall be operated according to the instructions laid down by the
manufaciurers.

*  The blocks shall be continuously water cured by sprinkling for a minimum of 10 days and covered
between sprinkling operations with 4 mils thick polyethylene sheeting. After 10 days® water-curing
peniod the blocks shall be air dried. Under no circumstances will blocks be used im the work until
they are completely dry. During curing period no surface of the block will be allowed o dry.

» Cured concrete blocks shall be stored off the ground, stacked on level platforms, which allow air
circulation under stacked units. Units shall be covered and protected against wetting,

s Care shall be exercised in the handling of all concrete blocks. Mo damaged blocks shall be used in
the work,

* The blocks cast on different dates shall be stacked separately and must be labeled showing the date
on which they are cast

21563 PROPERTIES OF BLOCKS
i.  Block sizes, unless otherwise indicated on drawings, shall be 16 by 8" by 4", 6", & 8" thickness
{Approximately 400 by 200 by 100, 150 & 200 mm). Physical requirements shall with
relevant ASTM or equivalent approved standaggds. o :;41:5.;{;} :
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i,

For non-load bearing wall the cement, sand and coarse aggregate shall be volume batched in the

minimum ratio of cne-part cement, three parts sand and six parts coarse aggregate and shall be

mixed in & concrete mixer.
For load bearing Hollow/Solid block wall the mix unless otherwise stated shall be proportioned o
meet the following strength requirements:

Solid Load Bearing Concrete Masonry Units shall have a 28 days’ compressive strength of
not less than 1500 psi (106 kgfem. sq.) average of 3 units tested or 1200 psi (85 kgfem. sq.)
per individual unit tested,

Hollow Load Bearing Concrete Masonry Units shall comply with ASTM C90, grade N-|
{moisture controlled), and shall have a 28-days compressive strength of 1350 psi (96
kglom. 5q.) average of 3 units tested and 800 psi (57 kg/cm. sq.) on individual unit tested.
The compressive strengths shall be verified by tests in accordance with UBC section 2404,
para 2

The CONTRACTOR shall provide test results proving the average minimum crushing
strength of the blocks prior to the commencement of the construction. Further test results
shall be provided as required by the ENGINEER, to ensure that all batches of blocks have
the minimum specified crushing strength.

The test shall be carried out by an authority approved by the ENGINEER. Evidence shall
be produced that the block manufacturer has an efficient method of quality control, The
ENGINEER will require to periodically test samples of blocks, and the CONTRACTOR
shall make any necessary arrangements,

Hollow concrete block units wherever specified shall have cores with cross sectional area

at lcast cqual to the percent of gross area of block given below:

& in. (200 mm) 18 percent
6 in. (150 mm.) 30 percent
4 i (100 mm) Mo requirement

*  bMimimum shell wall thickness be 1=1/4 in. (32 mm).
*  Permissible telerance in size of block shall be 178 in (3 mm) each way.

*  Special shapes for lintels, corners, jambs, sash, cleanouts, control joints and headers, bonding and

other particular needs shall be provided where required.

2.15.6.4

MORTAR CONSTITUENTS

* Cement: Cement shall conform to ASTM C-150, type 1l low alkali non-staining without air

cntrainment
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+  Sand (Aggregate): Sand and its grading shall comply with the requirements of ASTM C-144, 100%
passing the 1.5, equivalent No. 16 sieve. Sand that has been in contact with seawater shall not be
used unless it has been thoroughly washed to the satisfaction of the ENGINEER.

*  Water: Water shall conform to the specifications set forth in Section of Plain and Reinforced
Concrete.

o Lime: Hydrate lime shall conform to ASTM C-207 type 5. If it is not available, use quick lime
according to ASTM C-5.

2156.5 MORTAR PROPORTIONS AND MIXING

+ Cement, Lime and Sand shall be mixed in proportion, by volume, as follows;

o Type (1) 1:1:6 (Cement: Lime: Sand)

o Type (2) Alternatively use 1:4 (Cement: sand) mix subject to the prior approval of the
ENGIMNEER.

=  Mix only as much mortar in a mortar mixer as can be used in one hour for Type=1 and 30
minutes for Type-I1 after water has been first mixed into the batch.

* Do not re-temper the mortar.

¢ Where cement lime mortar is used, sand and lime shall be mixed first and cement to be added
later on.

¢ Compressive strength of morar specimen tested in accordance with ASTM C39 shall not be
less than 2500 psi (210 Kg/cm sq.)

21566  REINFORCING AND ANCHORS
i All masonry walls shall be reinforced. At least one vertical and one haorizontal reinforcing member
shall be provided for every 16 sq.ft of wall elevation or as per structural drawings.

i.  Block masonry anchors and ties required to connect masonry with structural member unless shown
otherwise on drawings, shall be 3/8" dia. {1 0-mm dia) bars every 4-5th course, anchored 6% in each
jointing element.

iit.  Additional details of anchors, if any, are shown on drawings.

iv.  Alternate compatible anchoring system may be used subject to the approval of the ENGIMNEER. v.
All reinforcing steel shall conform to ASTM A 615 grade 40 deformed bars as specified in section
3310 plain and reinforced concrete,

2.15.6.7 ERECTION/ WORKMANSHIP

Blocks shall be laid true to ling, level and laid in accurately spaced courses in stretcher bond with vertical
joints of each course located at center of units in alternate courses below, Each course shall rlg?
bonded at corners and intersections of walls. Courses of block shall be kept plumb through nd

2
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comers reveals shall be true and in plumb.

Standard width of mortar joints for both horizontal and vertical joints shall be 172" (12.5 mm) maximum.
Maortar joints in walls shall have full mortar coverage on vertical and horizontal faces between the blocks.
Mortar joints on wall including struck joints, shall be thoroughly compacted and pressed tight against the
edges of the blocks with proper tools. Block terminating against soffits of beam er slab construction shall
be wedged tight with wedges and the joint shall be packed solidly with mortar between the top of the
block and the bottom of slab or beam. Expansion joints shall be kept free from mortar or other debris.
Unless otherwise shown on the drawings or specified by the ENGINEER, the spaces around door frames
and other material or built in items shall be solidly filled with mortar. Spaces around the door and window
holdfasts shall be filled in with 3 ksi concrete. Work required to ba built in with masonry including door
frame anchors, wall plugs, dovetail anchors and accessories shall be built in as the erection progresses.
The block work shall be carried up in uniform manner and ne portion shall be carried more than 3. fi (1
meter) above the adjoining one at any time. All masonry shall be kept strictly true and square and the
whole properly bonded together and leveled round cach floor.

Sleeves, chases and holes ete. shall be built in as construction proceeds. Chasing of completed walls or
the formation of holes shall only be carried out with the approval of the ENGINEER.

Walls of blocks indicated as being non-load bearing shall not be constructed on the in-situ concrete floor
slab unit until the floor shuttering is struck and the concrete has obtained sufficient strength to support
their weight. Toothing into load bearing walls shall not be permited.

2.15.7 CURING

Masonry wall shall be cured by keeping it moist with water for at least 10 days after its construction.
ENGIMNEER may direct additional curing if required.

2158 SCAFFOLDING
CONTRACTOR shall provide safe scaffolding of adequate strength for use of workmen at all levels and
heights at his own expense. Scaffolding which is unsafe in the opinion of the ENGINEER shall not be
used until it has been strengthened and made safe for use of workmen. Cost of scaffolding etc., shall be
included by the CONTRACTOR in the unit rate for masonry items.

Damage to masonry from scaffolding or from any other object shall be repaired by the CONTRACTOR a1
his own cost.

2.159 TOLERANCES

All block work shall be erected plumb and true to line and level with the maximum variation in any story
height or any length of wall being 1/8" (3 mm) in 10 feet (3 meter). The maximum tolerance in the length,
height or width of any single masonry unit shall be +/- 178" (3 mm).

2.15.10 MEASUREMENT & PAYMENT

Unless otherwise specifically stated in the Bill of Quantities or herein, all items shall be deemed to be
inclusive of, but not limited to the following:
i.  Labor and all costs in connection therewith.

ii.  Materials, goods and all costs in connection therewith e.g. convevance; delivery; unloading:
storing; returning packing; handling; hoisting; lowering; making curing etc.
. All fixtures and all costs in connection therewith for precast works.
iv.  Fitting and fixing materials and goods in position,
v,  LUse of plant and scaffolding,
vi.  Cutting and patching work required for installation of built-in-work.
vil.  Waste of materials.
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viil.  Square cutting.
ix.  Establishment charges, overhead charges and profit.
x.  All other expenses, charges and taxes specified in Conditions of Contract

Works shall be measured net as fixed in position as per Drawings and instructions of the ENGINEER.
Each measurement shall be taken to the nearest 1/2" (12.5 mm). This rule shall not apply to any
dimensions stated in descriptions.

Masonry work will be paid for according 1o the actual net area of masonry work in square feet (Sq. m.)
for the required thickness or the actual net volume of masonry work in cubic feet (C.M.) as described in
the Bill of Quantities. All the openings left in the masonry walls will be deducted.

Providing and fixing all joint reinforcing bars, reinforcing bar anchors and dowvetail anchors shall be
deemed to be included in the unit rate for masonry work.

Due 1o different thickness of the slab in different areas or rooms or for any other reason whatsoever, if the
chiseling of the masonry is required the CONTRACTOR shall do so at his own cost. Where for any
reason whatsoever, the height of the wall is short of ceiling height, the remaining height shall be made
good with (f'c = 3000 psi) concrete. This concrete shall neither be measured nor be paid under item of
concrete but will be paid For under the item of masonry of the walls. In case where linte] heighis are such
that the CONTRACTOR has to chisel the masonry or provide cast-in-place concrete to make up the
height of the course, no payment will be made for chiseling, but where such cast-in-place concrete is
provided, payment for the same will be made at the unit rate for masonry.

216  CONCRETE WORK
2.16.1 CONCRETE FOR STRUCTURES
AlI6lil  DESCRIPTION

This work shall consist of construction of all Portland Cement Concrete in structures, with or without
reinforcement, which shall involve furnishing, placing, finishing and curing of concrete. All items of
conerete work shall include elements of structures constructed by casi-in-place and pre-cast methods
using either plain or reinforced concrete or any combination thereof and shall conform to the
specifications and requirements of the different Sub-sections of this item of work. All structures shall be
built in a workman like manner to the lines, grades and dimensions shown on the Drawings or as directed
by the Engineer.

All concrete works shall be carried out in accordance with BS 8110 or ASTM C-685 and as specified by
the Engineer.

All sampling and testing of constituent materials shall be carried oul in accordance with the provisions af
the appropriate British or American Standard and all sampling and testing of fresh and hardened concrete
shall be carried out in accordance with the provisions of BS 1881 “Method of Testing Concrete™ or
similar under ASTM C 39,

1.16.2 REINFORCEMENT FOR RCC

21621  DESCRIPTION

Works covered by this item shall consist of supplying and placing of steel reinforcement in different types
of concrete structures including board cast-in-situ piles and pre-cast concrete piles but not includes
reinforcement for pre-stressed concrete, The works shall conform (o the specifications, the types, sizes
and positions of reinforcement requirements shown on the Drawings and this specification.

2622 MATERIALS REINFORCEMENT
Reinforcing bars discussed under this Section shall be made of Mild Steel or High vield 5??

Al or
deformed, for all Reinforced Concrete Works but excluding Fn:-stn:ﬂing Concrete,
Bars shall be rolled and produced from steel in the form of new E':'» billets directl uced from
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ingot of properly identified heats of open hearth, basic oxygen or electric arc furnace steel or lots of acid
besmear steel.

Reference Standards

Deformed reinforcement

Deformed and Plain Billet Steel Bars for Concrete Reinforcement — ASTM A 615

Rail Steel Deformed and Plain Bars for Concrete Reinforcement = ASTHM A 616

Axle Steel Deformed and Plain Bars for Concrete Reinforcement — ASTM A 617

Low Alloy Steel Deformed Bars for Concrete Reinforcement — ASTM A 706

Deformed Steel Wire - ASTM A 496

Welded Deformed Steel Wire Fabric — ASTM A 497

Zine Coated (Galvanized) Steel Bars = ASTM A T67

Epoxy = Coated Reinforcing Steel - ASTM A 775

Plain reinforcement

ASTM A 615 M, ASTM A 616 M, ASTM A 61T M, ASTM A 185

Smooth steel wire

Cold — Drawn Steel Wire - ASTM A §2

Cold - worked steel reinforcement

[5 1786: 1985, BS 4461; 1978

Mild steel plain round bar

This is a tvpe of bar plain and round in shape of a structural or intermediate grade with yield strength of
not less than 280 MPa (N'mm2) i.e. 40 grade.

Deformed bars

Reinforcing steel under this type comprises Mild 5t1ee] Grade 40 and High Strength Grade 60 Deformed
re-bars with yvield strength of not less than 280 MPa (N/mm2) in case of Grade 40 and with yield strength
of not less than 410 MPa (M/mm2) in case of Grade 60.

Other bars

Steel welded wire, fabric plain reinforcement conforming to ASTM A 185 may be used, except that for
wire with specified vield strength fy exceeding 410 MPa (W/mm2), fy will be the stress comesponding to
a strain of 0.35 percent.

Smooth steel wire conforming to ASTM A 82 may be used in concrete except that for a wire with a
specified yield strength fy exceeding 410 MPa (M/mm2), fy will be the stress corresponding to a strain of
0.35 percent,

Fabricated deformed steel bar mats conforming to ASTM A 184 and deformed steel wire complying with
ASTM A 496 may be used. Deformed wire for concrete reinforcement shall not be smaller than a nominal
diameter of 5.72mm, and for a wire with specified yield strength (fy) exceeding 410 MPa (W'mm2), fy
shall be the stress corresponding to a strain of 0,35 percent.

Welded deformed steel wire fabric conforming ASTM A 497 may be used for a wire with specified yield
strength exceeding (fy) 410 MPa (N/mm2), fy will be the stress corresponding to a strain of 035 percent.

21623 CHEMICAL COMPOSITION
The structural grade shall be made from billets. The ends of the bar shall be machine sheared
perpendicular to the axis of the bar, The bars shall be free from injurious defects and shall have a

workman like finish.
The chemical composition should conform to the requirements of ASTM 706-82

21624 PROCESS

The steel shall have been made by one or more of the following processes:
i.  open-hearth

i, basic oxvgen
iii. electric fumace ]
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i, acid besmear

21625  DIMENSIONAL REQUIREMENTS

The nominal diameter, cross sectional areas and perimeter of & deformed bar are equivalent to that of a
plain bar having the same standard weight per unit length. Dimensional requirements of such bars have
been shown in the Table given below:
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B[ [ 1000254 [ Jedly RRLH LT 26M 36
9] L1 RET) 100 [545] _M 3420 5050
wEa | vmepy 1.27 [415] 1580101 m
18 | 0P 1,58 1006 443125 5313

| MY [ 1eapEieg 225145 SR TES[11.3
mEn | sTEry 400%1) T09]180.1) 1150 20 24|

*Bar numbers are based on the number of eighths of an inch including in the nominal diameter of the bars
[bar numbers approximate the number of millimeters of the nominal diameter of the bar]

** The nominal dimension of a deformed bar arc equivalent to those of a plain round bar having the same
weight [mass] per foot [meter] as the deformed bar.

2.16.2.6 TENSILE PROPERTIES
The tensile properties of the Grade 40 and Grade 60 steel have been shown in the Table given below:
1
e mEn | G
Tensle stengh, mn, 73 [P - TR.O00 001 540,000 i)
| Yedd stengh, min g U] 42,000 [300] maopy |
Eingaton in 8 in. [200.2 mem), min, %
E —y
Bl n ]
| 50508 i 8
| 5g i ¥
[ e * ¥
LMURERN T
W, [, 5] 1

* Grade -11]- [34]1]] bars are l'urmsh::l only in s:z:s 3 Ihr:':uugh 6 [10 through 19].
2.162.7 BEND TEST REQUIREMENT

The pin diameter required for performing bend tests shall conform to ASTM A 6135, The following table
;mmins suv:h mﬂl:l_i_rﬁilntﬂz:

L .'
el
s

- Tts! bem:le- ]Eﬂﬂ unless noted otherwise,
d = Nominal diameter of specimen
Permissible variation

For lots from standard weights
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Individual + 6% for all sizes
Length
Length of the bar shall be maximum possible, but each bar shall not be less than 12m in length or 45.36
kg in weight whichever is greater.
21628 ASTM CODE REQUIREMENTS FOR DEFORMATIONS

Deformations shall be spaced along the bar at substantially uniferm distances. The deformations on the
opposite sides of the bar shall be similar in size and shape.

The deformations shall be placed with respect to the axis of the bar so that the included angle is not less
than 45°, Where the line of deformation forms an included angle with the axis of the bar from 45° to 707
inclusive, the deformations shall alternately reverse in direction on each side, or those on one side shall be
reversed in direction from those on the opposite side. Where the line of deformation is over 707, a
reversal in direction is not required.

Average spacing or distance between deformations on each side of the bar shall not exceed 17 (seventeen)
times of the nominal diameter of the bar,

Owerall length of deformations shall be such that the gap between the ends of the deformations on the
opposite sides of the bar shall not exceed 12.5% of the nominal perimeter of the bar, Where the ends
terminate in a longitudinal rib, the width of the longitedinal rib shall be considered as the gap. Where
more than two longitudinal ribs are involved, the total width of all longitudinal ribs shall not exceed 25%
of the nominal perimeter of the bar. Furthermore, the summation of gaps shall not exceed 25% of the
nominal perimeter of the bar. Nominal perimeter of the bar shall be 3.14 times the nominal diameter {db).
Spacing, height and gap of deformations as to be conformed have been shown in the following table:

Deformation requirements, in, [mm]
Bat Il IR Frverae B THITHAT s 30 Maximum gap (Chord of 12.5% ol |
| Oarsignalion SPRICIH] hariggint Momiral Perimetedy |
a0 0.26218.7] 0.01510.38] 0143 1385)
4113] 0.350 [2.9] 0.020 [0.51] 0,151 14.9]
18] A7 [11.1] 6,028 0.71] 0.238 [5.1]
18 0 525 [13 0038 0.288 [7.3]
7 ﬁ'ﬂ E‘Eﬂ'@:: :% EE [T
£15] 0.700 [17 8] 0050 [1.37] 035 E'ﬁ
B [20] 0,790 [20.1] 0,056 [1.42) 0.431 [10.4]
10 [A2] GE] 6064 [1. 0.487 [12.4]
[ 1 T aoTi[1. ﬂ-.mn:ﬁ
14 1.1 1 1 [+T 1
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Mote: Any bar that fails to satisfy the aforementioned all requirements is to be treated as plain
reinforcement
2.16.3 BINDING WIRE

Reinforcement binding wire shall be the best black annealed mild steel wire and not less than 1.6mm in
diameter in approximation/18 - 22 BWG or 26 BWG galvanized iron wire,

2.164 WIRE MESH

Wire mesh shall conform to the requirements of AASHTO Standard Specification M 35 Welded Steel
Wire Fabric for Concrete Reinforcement.
2.16.5 ORDERING MATERIAL

The name of the proposed supplier of the reinforcement shall be submitted as soon possible to the
Engineer for his approval. The Contractor shall submit necessary information concerning the supplier as
requested by the Engineer.

Copies of orders placed shall be submitted to the Engineer.

The manufacturer shall submit all requested relevant data on the steel, i.e. breaking strength, vield
strength, characteristics on elongation, chemical composition etc., to the Engineer for his approval.
No steel shall be delivered without a certificate guarantesing the yield stress.
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The steel shall be stored and marked in a way that it enables identification of the steel corresponding to
each certificate later on.

2.16.6 TESTS

Test results in addition to those 1o be submitted by the Contractor and specified above shall be required.
The Contractor shall cut out samples as directed by the Engincer.

The samples shall be tested according to the Engineer's instructions by an approved Testing Institution,
Approximately three samples shall be tested from each 10 tons of reinforcement delivered at the Site.
Expenses incurred in connection with cutting, carrying and testing the samples shall be bomne by the
Contractor at his own costs,

1.16.7 CONSTRUCTION METHODS OF REINFORCING BAR

Storage and care
All reinforcing steel when received at the Site, prior to its use, shall be stacked ofT the ground on
platforms, skids or any other support and shall be kept free from dirt, oil and grease. All cares shall be
taken to prevent the steel reinforcement from any mechanical injury and surface loss resulting from its
exposition to weather conditions that produce rust. It shall be clean and kept free from loose rust and
loose mill scale at the time of fixing in pesition and subsequent pouring of concrete, However,
reinforcement steel may not be rejected on the ground of bonded rust, surface seams, surface irregularities
and mill scale so long minimum dimensions, cross-sectional area and tensile properties of a hand wire
brushed specimen meet the specified physical requirements for the size and grade of steel.
Reinforcement shall be handled and stored in a manner that will prevent bending out of the desired shape
and any accumulation of dirt, oil and paint. When placed in the works, it shall be free from dint, oil,
grease, paint, mill scale and loose or thick rust.
Bar reinforcement shall be shipped in standard bundles, tagged and marked in accordance with the Codes
of Practice of the Concrete Reinforcing Steel Institute.
Fabrication
All bars shall be fabricated following Specifications, methods and procedures stated below. Fabrication
tolerances shall be in accordance with ACI 315,
Cutting and bending
All reinforcement bars shall be cut and bent cold to the specified shape and pertinent dimensions shown
on the Drawings using a proper bar bender, operated by hand or power to attain proper radii of bends, The
equipment used and methods followed for this purpose shall get the approval of the Engineer.
Bars shall not be bent or straightened in a manner that will injure the material,
Bars partially embedded in concrete shall not be field bent unless otherwise shown on the Drawings or
directed by the Engineer.
Errors in alignment of reinforcement partially embedded in hardened concrete shall not be corrected by
bending in place, except as permitted by the Engineer.
Bars bent during transportation or handling shall be straightened before being used in work. It shall not be
heated 1o facilitate bending.
Fabrication tolerances shall be in accordance with AC1 315.
All plain bars shall have standard hooks at the end, which shall meet the following requirements unless
otherwise specified on the Drawings. When the dimensions of hooks or the diameter of bends are not
prescribed, they shall be in accordance with ACI 318 ‘Building Code requirements for Reinforced
Concrete’. Some of the standard requirements have been specified below:

I 1807 tum plus an extension of at least 4 bar diameters but not less than 60mm at the free end of the

v, C
ii. 0% urn plus an extension of at least 12 bar diameters at the free end of the bar
iii,  For stirrup and the anchorage anly: %f;qi
o : o
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*  For 16 mm dia bar and smaller : 90° bend plus an extension of at least & bar diameters or TSmm
whichever is greater at the free end of the bar.

*  For 20mm and 25mm dia bar : 9%0° bend plus an extension of at least 12 bar diameters or 150mm
whichever is greater at the free end of the bar.

*  For 25mm dia bar and smaller : 135° bend plus an extension of at least 6 bar diameters at the free
end of the bar,

= For closed ties and continuously wounded ties - 135" bend plus an extension of at least 6 bar
diameters, but not less than 75mm.

The minimum diameter of bend measured on the inside of the bar, for standard hooks other than for

stirrups and ties in sizes 10mm @ thorough 16mm @, shall not be less than the values shown in the table

given below,
Minimum diameters of Bend

Bar skt Minimum diameter of bend
10memi € dy S 25mem fieds

25¢rm 5 gy € dlenen Ay

#0mami £ dy S 55mm 10l

* db is the nominal diameter of bar, mm

For stirrups and tie hooks, inside diameter of bend shall not be less than 4 bar diameters for | 6mm <& bar
and smaller. For bars larger than 16mm &, diameter of bend shall be in accordance with the specifications
shown in the above table.

Bends for other bars, where full tension in the bar may occur, shall be made around a pin having a
diameter not less than 20 bar diameters, Hooks shall conform to American Concrete Institute Standard.
Building Code Bequirements for reinforced concreie ACI 316-89, or as shown on the Dirawings or as
directed by the Engineer.

Placing, supporting and fastening

All bar reinforcement shall be accurately placed, supported and secured in position as shown on the
Drawings using approved spacer blocks and chairs prior to any concrete pouring. Displacement tolerance
may be allowed within the permissible tolerance limit as shown in the table given below unless otherwise
specified by the Engineer. The reinforcement shall be checked and approved by the Engineer before
pouring of concrete.

Tolerance for Placing Reinforcement

Tolerarca for dupth (d) iy W
dSOmm | 1 A0wen - 10men
d £ 200mam & Ldman - 12mm

Motwithstanding the above provisions, tolerance for the clear distance to formed soffits shall be minus
fimm and tolerance for cover shall not exceed minus one-third the minimum concrete cover required in
the design Drawings or specifications.

Tolerance for longitudinal location of bends and ends of reinforcement shall be £ 50mm, except at
discontinuous ends of members where tolerance shali be £ 12Zmm.

Welding of crossing bars shall not be permitted for assembly of reinforcement unless authorized by
Engineer.
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The Contractor shall be responsible for the accuracy of cutting, bending and placing of the reinforcement.
Reinforcement will be inspected for compliance with the requirements as to grade, size, shape, length,
splicing lecations, overlapping length and position afier it has been placed.

Before the reinforcement is placed, the surfaces of the bars and the surfaces of any metal bar supports
shall be cleaned of heavy rust, loose mill scale, dirt, grease and other objectionable foreign substances.
Heavy Naky rust, which can be removed in firm rubbing with hessian or equivalent treatment, shall be
considered objectionable. After being placed, the reinforcing bars shall be maintained in a clean condition
until they are completely embedded in the concrete.

Reinforcement shall be accurately placed in the position shown on the Drawings and/or as directed by the
Engineer and shall be securely held by blocking against the forms, by supporting on concrete or approved
metal or plastic chairs or by using metal hangers and by wiring together at intersections using annealed
wire of specified diameter with the ends tumed in to the main body of concrete. Bars shall be tied at all
intersections except where spacing is less than 300mm in any direction when alternate intersections shall
be tied. Wire ties shall be securely tied and folded so that they do not project beyond the planes formed by
the reinforcing bars. The adequacy of the supports and ties to secure the reinforcement properly shall be
subject to the approval of the Engineer.

Reinforcement supports shall be strong enough to withstand the imposed loads without movement of the
reinforcement. They shall be positively attached to the reinforcement and of such size and number as to
maintain the specified cover,

There shall be a clear distance of at least 25mm between the bars and any adjacent embedded metal
works. The Contractor shall ensure that there is no disturbance of the reinforcing bars in concrete that has
already been placed,

Reinforcement binding wire shall be best black annealed mild steel wire and not less than approximately
L.émm in diameter/18 - 22 BWG galvanized iron wire,

Cover blocks required for ensuring that the reinforcement is correctly positioned shall be as small as
possible, consistent with their purpose, or a shape and material acceptable to the Engineer and designated
so that they will not overtumn when the concrete is placed, The concrete cover blocks or space blocks shall
be made of concrete having 1 part cement, | part sand and 2 part coarse aggregate. The coarse aggregate
would be 6mm downgraded. The blocks would be cast in mould and continuously cured for 21 days
before use. Wire shall be cast in the block for the purpose of tying it to the reinforcement, The wire must
not be closer than 30mm from the concrete surface. The use of small stones or wood blocks shall not be
permitted.

If concrete cylinder blocks are used for proper spacing of vertical bars in column, the height shall be
2.54em and radius shall be equal to the distance of the centre line of the bar from column face.

Top reinforcement in slabs shall be maintained in position by means of chairs made out of ferrous metal
and shall conform to industry practice as described in the Manual on “Standard Practice of the Concrete
Reinforcing Steel Institute’. The diameter and quantity being sufficient to ensure security of the
reinforcement shall be used to support access ways, working platforms, or the placing equipment or for
conducting of an electric current.

Platforms for the support of workers and equipment and machines shall be placed directly on the forms
without any disturbance of the reinforcing steel during concrete placement.

Before any steel reinforcement is embedded in the concrete, any loose mill seale, loose rust and any oil,
grease or other deleterious matter shall be removed. Partially set concrete, which may adhere to the
exposed bars during concrete placing operations, shall also be removed.

2.16.8 LATERAL REINFORCEMENT FOR COLUMNS

Spirals
Spiral reinforcement for columns shall conform 1o the following: T
i, Spirals shall consist of evenly spaced continuous bar or wire of such size and so assemplag asto =

permit handling and placing withdut distortign from de¥jemed dimensions.
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ii.  Size of spirals shall not be less than 10mm diameter for cast-in-place construction.
iti.  The minimum and maximum clear spacing between spirals shall be 25mm and 73mm respectively.
iv.  Anchorage of spiral reinforcement shall be provided by 1.5 extra tums of spiral bar or wire at each
end of a spiral unit.
v.  Splices in spiral reinforcement shall be lap splices of 48 spiral diameter, but not less than 300mm.
vi.  Spirals shall extend from the top of footing or slab in any story to the level of the lowest horizontal
reinforcement in members supported above.
vil.  Spirals shall extend above termination of spiral to bottom of slab or drop panel, where beams or

brackets do not frame in to all sides of a column.
viii.  Spirals shall extend to a level at which the diameter or width of capital is 2 times that of the column,
in case of columns with capitals.

ix. Spirals shall be held firmly in place and true to line.

Ties

Tie reinforcement for compression members shall conform to the following: i. All bars shall be enclosed

by lateral ties, at least 10mm diameter in size for longitudinal bars 30mm diameter or smaller, and at least

| 2mm diameter in size for 35mm diameter to $5mm diameter and bundled longitudinal bars. . Vertical

spacing of ties shall not exceed 16 longitudinal bar diameters or 48 tie diameters, or the least dimension

of the compression members.

iii. Ties shall be arranged such that every comer and alternate longitudinal bar shall have lateral support

provided by the comner of a tie with an included angle of not more than 1357, No vertical bar shall be

farther than 150mm clear on each side along the tie from such a laterally supported bar. Where

longitudinal bars are located around the perimeter of a circle, a complete circular tie is allowed.

iv. The lowest tic in any story shall be placed within one-half the required tie spacing from the top most

horizontal reinforcement in the slab or footing below., The uppermost tie in any story shall be within one-

half the required tie spacing from the lowest horizontal reinforcement in the slab or drop panel above.

v. Where beams or brackets provide concrete confinement at the top of the column on all (four) sides, the

top tie shall be within 75mm of the lowest horizontal reinforcement in the shallowest of such beams or

brackets.

Lateral reinforcement for beams

Compression reinforcement in beams shall be enclosed by ties or stirrups satisfying the size and spacing

limitations as stated above. Such ties or stirrups shall be provided throughout the distance where

compression reinforcement is required,

Lateral reinforcement for flexural framing members subject to stress reversals or 1o orsion at supporns

shall consist of closed ties, closed stirrups, or spirals extending around the flexural reinforcement.

Closed ties or stirups shall be formed in one picce by overlapping standard stirrup or tie end hooks

around a longitudinal bar, or formed in one or two pieces laps, spliced with a lap of development length
2.16.9 SPACING OF REINFORCEMENT

The minimum clear spacing between parallel bars in a layer shall be equal to one bar diameter, but not
less than 25mm.

Where parallel reinforcement is placed in two or more layers, bars in the upper layers shall be placed
directly above those in the bottom layer with clear distance between layers not less than 25mm.

For compression members, the clear distance between longitudinal bars shall be not less than 1.5 bar
diameters or 35mm.
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Clear distance limitation between bars shall apply also to the clear distance between a contact lap splice
and adjacent splices or bars.

In walls and one-way slabs, the maximum bar spacing shall be three times the wall or slab thickness (h)
but nat more than 450mm.

For two-way slabs, maximum spacing of bars shall be 2h but not more than 450mm.

For temperature steel only, maximum spacing shall be 5h but not more than 450mm.

116,10 SPLICING

CGeneral
All reinforcement shall be furnished in the full lengths indicated on the Drawings unless otherwise
permitted by the Engineer. Except for splices shown on the Drawings and splices for Mo, 5 or smaller
bars, splicing of bars shall not be permitted without the written approval of the Engineer, Splices shall be
stagaered as far as possible,

Where the Drawings do not detail laps that will be necessary, the Contractor shall furnish working
Drawings to the Engineer for his approval.

If such additional lap splices are approved, the extra weight occasioned by such lap splices shall not be
included in the measurement of reinforcement for payment unless provided for in these Specifications.
Lapped splices

All splices for high yield strength steel bars shall have a lap length as shown on the Drawings or if not
shown therein shall be in accordance with the American Concrete Institute Building Code Requirements
for Reinforced Concrete (ACI 3 18-B9).

All splices for mild steel shall have a lap length as shown on the Drawings or if not shown therein, of not
less than 40 diameters of the smaller bar when hooks are used and 50 diameters for bars without hooks.
Lap splices shall not be used for 35mm diameter bars and larger, except when bars of different diameters
are lap spliced in compression, the splice length shall be the larger development length of the larger bar,
or the splice length of the smaller bar.

Lap splices of bundled bars shall be based on the lap splice length required for individual bars within the
bundle, increased in accordance with development of bundled bars. Individual bar splices within a bundle
shall not overlap, Entire bundles shall not be lap spliced.

Bars spliced by non-contact lap splices in flexural members shall not be spaced transversely farther apart
than one-fifth the required lap splice length, nor 150mm.

Lap splices shall generally be located at points of minimum tension in bars. Except where otherwise
shown on the Drawings, lap splices shall be made with the bars placed in contact and securely wired
together.

Welded splices

Welding on Site shall be avoided wherever possible, but where suitable safeguards and techniques are
emploved and provided that the types of stee] including high-yield steels to 55 2 have the required
welding properties, it may be undertaken with the acceptance of the Engineer, Before welding any
reinforcement, the Contractor shall supply to the Engineer a Welding Procedure Specification {WPS) and
an example of the weld for the type of steel, connection and weld being proposed. If suchevidence is not
available, the Contractor shall demonstrate satisfactory performance by means of testing as agreed by the
Engineer. Unless satisfactory performance of the proposed welded connection is established by either of
the two methods described above, approval for use of the welded connection shall not be given.

In addition, and as required by the Engineer, the competence of the operators shall be demonstrated prior
to and periodically during welding operations by submission of independent Welder Qualification
Records (WOQR) for each welder to be used on Site.

Welding may be used in fixing reinforcement in position, for example, by welding between ¢
lapping reinforcement, or between bars and other steel members.

Welded intersections shall not be spaced farther apart than 300mm in the direction of caleu
except for wire fabric used as stirrups.

Structural welding shall not be carried out unless specifically nthe Drawings.
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MNotwithstanding the above, the Engineer will not permit tack welding of bars, which will be subject to
fluctuating stresses in the completed structure.

Welding shall conform to the Structural Welding Code, Reinforcing Steel, AWS D 1.4 of the American
Welding Society and applicable special provisions.

Welded splices shall be butted and welded to develop in tension at least 125 percent of specified yield
strength fy of the bar. A full mechanical connection shall develop in tension or compression, as required,
at least 125 percent of specified yield strength fy of the bar. Welded splices and mechanical connections
not meeting the above requirements are allowed where area of reinforcement is at least twice that required
by analysis shall meet the following: i Splices shall be staggered at least 600mm and in such manner as
to develop at every section at least twice the calculated tensile force at the section but not less than 140
N/mm2 for total area of reinforcement provided.

ii. Spliced reinforcement may be rated at the specified splice strength, in computing tensile force
developed at each section. Non-spliced reinforcement shall be rated at that fraction of fy defined by the
ratio of the shorter actual development required to develop the specified yield strength (fy).

Splices of deformed bars in tension

The minimum length of lap for tension splices shall be as required for Class A or B splice, but not less
than 300imm, where the classification shall be as follows:

Class A splice....ooiinnee 1LOLA

Class B splice............. 13Ld

* Ld is the development length

Lap splices of deformed bars in tension, shall be Class-B splices except that Class-A splices are allowed
when the area of reinforcement provided is at least twice that required by analysis over the entire length
of the splice, and one-half or less of the total reinforcement is spliced within the required lap length,
Where area of reinforcement provided is less than twice that required by analysis, welded splices or
mechanical connections used shall meet the following requirements. This is also applicable in case of
splices in tension tic members those shall be made with a full welded splice or full mechanical
connection.  i. Welded splices shall be butted and welded to develop in tension at least 125 percent of
specified vield strength fy of the bar,

i, A full mechanical connection shall develop in tension or compression, as required, at least 125 percent
of specified yeild strength fy of the bar,

Welded splices or mechanical connections used where area of reinforcement provided is a1 least twice
that required by analysis shall meet the following: i. Splices shall be staggered at least 600mm and in
such manner as to develop at every section at least twice the calculated tensile force at the section but not
less than 140 Nfmm2 for total area of reinforcement provided. ii. Spliced reinforcement may be rated at
the specified splice strength, in computing tensile force developed at each section. Non-spliced
reinforcement shall be rated at that fraction of fy defined by the ratio of the shorter actual development
length to |d required to develop the specified yield strength fy.

Splices in adjacent bars shall be stagpered at least 750mm,

Splices of deformed bars in compression The minimum length of lap for compression splice shall be 0.07
fv.db for fv equal to 410 N/mm2 or less or (0.13 fy = 24)db for fy greater than 410 Nfmm2, but not less
than 300mm. For fc (specified compressive strength of concrete, N/mm2) less than 20 Nimmz2, length of
lap shall be increased by one-third.

When bars of different diameters are lap spliced in compression, the splice length shall be the larger of
the development length of the larger bar, or the splice length of the smaller bar. Welded splices or
mechanical connections used in compression shall also satisfy the following requirements: 1. Welded
splices shall be butted and welded 10 develop in tension at least 125 percent of the specified yield strength
fiy of the bar.

ii. A full mechanical connection shall develop in tension or comprassion, as required, at least 125 percent
of the specified yield strength fy of the bar,

End bearing splices

i. Compression splices for bars required to transmit compressive stress only, may consist of end
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of square cut ends held in concentric contact by a suitable device.

ii. Bar ends shall terminate in flat surfaces within 1.5% of a right angle to the axis of the bars, and shall be
fitted within 3% of full bearing after assembly.

tii. End bearing splices shall be used only in members containing closed ties, closed stirrups or spirals.
Special splice requirements for columns.

Lap splices, butt-welded splices, mechanical connections, or end-bearing splices shall be used with the
limitations as stated below. A splice shall satisfy the requirements for all load combinations for the
column,

Lap splices in columns

i. Lap splices shall conform to the first two requirements stated above under the Sub-section on *Splices
of Deformed Bars in Compression” and where applicable to (d) or {g) below where the bar stress due to
factored loads is comprassive.

ii. Where the bar stress due to factored loads is tensile and does not exceed 0.5y in tension, lap splices
shall be Class B tension lap splices, if more than one half of the bars are spliced at any section, or Class A
tension lap splices, if half or fewer of the bars are spliced at any section and alternate lap splices are
staggered by Id (development length).

iii. Where the bar stress due to factored loads is greater than 0.5Fy in tension, lap splices shall be Class B
tension lap splices.

iv, If spiral reinforcement confines the splice, the lengths required may be multiplied by 0.75, but lap
length shall not be less than 300mm.

Welded splices or mechanical connectors in columns

Welded splices or mechanical connectors in columns shall also meet the following requirements. i,
Welded splices shall be butted and welded to develop in tension at least 125 percent of specified vield
strength fy of the bar.  ii. A full mechanical connection shall develop in tension or compression, as
required, at least 125 percent of specified yield strength fy of the bar.

End bearing splices in columns

End bearing splices complying with the requirements stated above under Sub-section on “End Bearing
Splices’ may be used for column bars stressed in compression provided that the splices are staggered or
additional bars are provided at splice locations. The continuing bars in cach face of the column shall have
a tensile strength at least 0.25fy times the area of the vertical reinforcement in that face.

Splices of plain bars

For plain bars, the minimum length of lap shall be twice that of deformed bars.

Mechanical anchorage

Any mechanical device capable of developing the strength of reinforcement without damage to concrete
is allowed as anchorage.

Mechanical device may be used only when its adequacy can be proven by test results to the satisfaction of
the Engineer.

Development of reinforcement may consist of a combination of mechanical anchorage plus additional
embedded length of reinforcement between the point of maximum bar stress and the mechanical
anchorage.

2.16.11 SUBSTITUTIONS

Substitutions of different size bars shall be permitted only with specific authorization by the Engineer and
at no additional cost to the Employer. If bars are substituted, they shall have a cross sectional area

equivalent 1o the design area or larger.
The Contractor shall also provide, also in the case of substitutions, at his own expenses and to 1
approval of the Engineer, such necessary detailing of the reinforcement as he requires for the
the work to the Engineer’s satisfaction.

2.16,12 CONCRETE COVER TO REINFORCEMENT
Unless specified on the Drawings, the clear goncrete cover to rej

ment shall be as fabulated below:
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Clear Covar [mm]
Dascription of Conorete Elamant
Normal Expasure Saline Water
‘Wall ard footing
a} Contact with earth [ A 75
Bl Expode fo veather and water 0 (7]
Piles
aj Cast-in-place 5 1060
] Pre-cast 40 S0
Beam, Glder, Column &0 S0
Budiding rocd and floor slak 25 25

2.16.13 PROTECTIVE COATING

All exposed reinforcing steel at construction joints shall be protected with a brush coat of neat cement
mixed to a consistency of thick paint within one week after the placing of the initial concrete, unless it is
definitely known that the steel will be embedded within 30 days. This coating shall be entirely removed,
by light tapping with a hammer or other tools, not more than one week before the placing of the final

pour.
2.16.14 BUNDLED BARS

i. Groups of parallel reinforcing bars bundled in contact to act as one unit, shall be limited 1o four in any
one bundle.
it. Bundled bars shall be enclosed within stirrups or ties.
iii. Bars larger than 35mm diameter shall not be bundled in beams.
iv. Individual bars within a bundle terminated within the span of flexural members shall terminate at
different points with at least 40 times the nominal diameter of bar staggered.
v, Where spacing limitations and minimum concrete cover are based on nominal bar diameter, a unit of
bundled bars shall be treated as a single bar of a diameter derived from the equivalent total arca.
¥i. Minimum concrete cover shall be equal to the equivalent diameter of the bundle, but need not be
greater than S0mm.

L1615 INSPECTION

The Contractor shall notify the Engineer when the stecl has been placed in position and ready for concrete
placing. No concrete shall be placed until the Engineer inspected the steel and given his approval in
Wriling.

L16.16 MEASUREMENT

The quantity of reinforcement to be measured under this Section shall be the computed weight in
kilogram of material used and accepted as shown on the Drawings provided that the quantity shall not
include the reinforcement in any iem of works, In computing the weight to be measured, the theoretical
weights of bars of the cross section shown in this Specification shall be used.

The computed weight shall not include the extra materials incurred, when bars larger than thase specified
are used or the extra materials necessary for splices, when bars shorter than those specified are used even
with the permission of the Engineer. It shall not also include the weight of any devices used to support or
fasten the reinforcement in correct position.

2.16.17 PAYMENT
This work measured as provided above, shall be paid for at the Contract unit price per kilogram of

reinforcement for the particular Bill of Item. The payment shall be considered to be the full compensati
for furnishing, fabricating, splicing and placing of the reinforcing steel, supports and binding wire,
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and bending, all labours, equipment, tools and incidentals necessary to complete the works prescribed in
this Section.

No separate payment shall be allowed for chairs, laps, splices, separators etc. The costs of these shall be
considered included in the unit rate.

ltem of Payment Unit
Mild steel reinforcing bars Kilogram
High yield steel reinforcing bars Kilogram

.17 WELDING

1.17.1 GENERAL

All welding shall be performed by certified welders and in accordance with the American Welding
Society (AWS) D1.1 *Structural Welding Code” or similar approved standard.
The principal forms of welding metals are as follows:

i. Electric arc welding

ii. Gas welding

The electric arc welding process is the most important and is most extensively used for mild steels
ranging from light articles with a wall or thickness of 16 gauge to heavy fabrications. This is a process
whereby the metal of the two members to be welded is fused together through hit generated by an electric
arc. Fusion should be complete over the whole area of the joint surface.

Gas welding is done using oxy-acetylene flame and is not adapted to structural steel works, but is
generally used for small jobs. The flame produced by burning oxy-acetylene is fed through a blowpipe,
which is ignited at its tip. The flame is played on the two pieces to be welded until the metal becomes hot
enough to fuse together adding additional metal to the joint as necessary by melting in to it a suitable
electrode.

Unless otherwise specified, all welding shall be performed following the Shielded Metal Arc Process with
low hydrogen electrodes for manual welding,

The Contractor shall be responsible for the quality of the welding performed by his welding organization.
All welding by the Contractor shall be carried out by the electric arc method using coated electrodes or
other means whereby the air 15 excluded from the molten metal and where applicable, automatic machines
with correct procedure control shall be used,

2.17.2 WORKMANSHIP AND VISUAL QUALITY REQUIREMENTS

In addition to conforming with the procedural and quality requirements set forth in the Structural Welding
Code and/or these Specifications, all manual welding shall meet the following requirements for
workmanzship and visual quality.

i. Each weld shall be uniform in width and size throughout its full length and each layer of welding shall
be smooth, free of slag, cracks, pinholes and undercut and shall be completely fused to the adjacent weld
beads and base metal. In addition, the cover pass shall be free of coarse ripples, irregular surface, non-
uniform bead pattern, high crown, deep ridges or valleys between beads and shall blend smoothly and
gradually into the surface of the base metal.

ii. Butt Welds shall be slightly convex, of uniform height and shall have full penetration.

i, Fillet Welds shall be of specified size with full throat and with each leg of uniform length,

iv. Repair, chipping or grinding of welds shall be done in such a manner as not to gouge, g . or
reduce the base metal thickness. :

2.17.3 WELDING REFPAIRS
All weld defects which are determined unacceptable, shall be removed by chipping, gr;?/ a2, flame

{

..-'

gouging, following which the area shall be properly prepared fog seelding, repaired by ar'approve
qualified welding procedure and re-tested as ncessary. The § ageor shall establish the cause of all
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defects and show that such defects have been comrected before welding will be permitted. All repairing
shall be done by and at the expenses of the Contracior,

2.174 PEENING

The Contractor shall not be allowed to peen welds without prior approval of the Engineer.
2.17.5 ELECTRODES

All electrodes shall be purchased in sealed containers and shall be thoroughly dry when used. Electrodes,
taken from sealed containers, shall be used within four hours. Electrodes not used within four hours shall
be stored in electrode storage ovens. The electrode storage oven temperature shall be in accordance with
the electrode manufacturer’s recommendations. Electrodes with wet or damaged coatings shall not be
usid.

A simple test indicates the quality of an electrode or welding or welding wire can be made by laying the
wire flat on & clean surface and applying the welding flame to it for a distance of about & - 10cm by
moving the flame backward and forward until the wire becomes red and then slowly melting the wire,
moving the flame in such a manner so that the wire melts only half-way through its diameter. If the flame
is withdrawn as soon as the rod metal begins to melt, the impurities can readily be seen being thrown off
in the form of sparks, or a boiling action in the case of inferior metal. When cold, an inferior metal will
contain numerous spongy, volcano-like irregularities. A good metal welding rod will melt and flow
evenly without any disturbing actions.

Cracks may occur in welding alloy steels owing to the rapidity with which these harden. This may largely
be avoided by preheating the parent metal at 3000C or above in advance of welding to lower the normal
cooling rate.

The maximum diameters of electrodes for welding have been shown in the following table:

Anarage thirkmets of plabe o sectlom :‘::::M or damatac of slastrads
Less than &mm 3.2mm = 105WG

Lenim 1 Laris than Bine divum = B EWG

Benun s Less thans L0mm Smon = G3WG

10rwn 1o Less tham 1emm Gmir — 4 SWG

1Earem 1o Lass than 25mm Smem

ISP A ol L]

The maximum width of any bead of welding, other than a cover pass, shall not exceed 3 times the
diameter of the electrode being used.

Subject to the approval of the Engineer, electrodes shall be carefully selected in order to provide metal
welds with mechanical properties similar to those of the metal being welded, except that for welding
higher strength steel to lower strength steel, the electrodes shall be chosen to provide metal welds with
mechanical properties comparable (o those of the lower sirength material.

L17.6 CUTTING AND EDGE PREPARATION

Members of structural steel and miscellaneous metal works, which are to be joined by welding shall be

cut accurately to size and where required, shall be rolled or pressed to the proper curvature in accordance
with dimensions shown. The edges of these members shall be sheared, flame-cut or machined to suit the
required type of welding and to allow thorough penetration. The cut surfaces shall expose sound metal,

free from laminations, surface defects caused by shearing or flame-cutting operations, or other injuriou
defiects. The surface to be welded shall be free from rust, grease, paint and other foreign matter for
distance of at least | 50mm back from the edge of the weld.
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2.17.7 GRINDING WHEELS

Grinding wheels, which leave a deposit detrimental to subsequent welding will not be permitted. Grinding
wheels, which are determined by the Engineer to be detrimental to welding shall not be used.

L17.8 QUALIFICATION OF WELDERS AND WELDING OPERATORS

All welders and welding operators assigned to the work shall have passed the qualification test for
welding operators as specified in the AWS Structural Welding Code. If, as determined by the Engineer,
the work of any welder appears questionable, such welder will be required 1o pass additional qualification
tests to determine his ability to perform the type of work on which he iz engaged. Such additional
qualification tests for welders and the physical tests of the welded specimens shall be made in the
presence of the Engineer. If required, the Contractor shall fumish to the Engineer a certified copy of
reports of the results of physical tests of specimens welded in the qualification tests. Fulfillment of such
qualification shall be at the expenses of the Contractor,

2.17.9 WELDING METHODS

General
Methods which are essentially required to be followed while welding are as follows:
. Welds should be made in the flat position as far as practicable.

il.  Freedom of movement of one member should be allowed as far as possible.

iii.  The work should be securely held in position by means of spot welds, service bolts, clamps or jigs
before commencing welding so as to prevent any relative movement due to distartion, wind or other
causes,

iv.  The parts to be welded must be thoroughly cleaned and proper flux used. Any paint or rust and
loose mill scales, ete. should be removed from the surfaces to be welded and surrounding materials
for a distance of at least 12mm from the weld. A coating of boiled linseed oil may be permitted.
Steel to be welded should not be painted or oiled until after erection, unless all ends to be welded

are left bare.
v.  The sequence of welding should be such that when possible the members, offering the highest

resistance to compression, are welded first,

Extreme care shall be taken to ensure that correct welding sequences and procedures are observed to
avoid any strains and internal stresses arising in welding.

Welding of stainless steel

Unless otherwise specified, all welding shall conform with AWD D1.1. Electrodes used for welding of
stainless steel shall be Series E308 and electrodes used for welding of stainless steel to carbon steel shall
be Series E309.

Welders and welding operators assigned to the work shall have passed the qualification test for welding
operators as specified above under *Qualification of Welders and Welding Operators’ of this Sub-section.
Welding of reinforcement

Electric Arc Butt-welding is most suitable for bars of diameter greater than 20mm and lap welding for
smaller diameters and lap welding with longitudinal beads for 6mm to 40mm diameters. However,
reinforcement, specified to be welded, shall be welded by any process the Contractor can demo trﬂ:ﬁ?
bend and tensile tests, which will ensure that the strength of the parent metal is not reduced an (410
weld possesses a strength no less than that of the parent metal. The welding procedure establi
successful weld tests shall be maintained and
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Following the establishment of a satisfactory welding procedures, each welder to be employed on the
work shall carry out welder performance qualification tests on reinforcing bars of the same metal and size
as those on the works.
Welds in positions other than those shown on the Drawings and/or as directed by the Engineer shall not
be permitted.

2.17.10 DEFECTS IN WELDED JOINTS

The vsual defecis in widr.-:ljn-mls are:
i.  Lack of penctration or fusion of the metal to the bottom of the joint or welded members

ii.  Laps in the metal of the weld not properly fused together. Defects are most likely to occur at the
root of the weld and in this position they are liable to have the maximum effects in reducing the
strength of the weld.

2.17.11 INSPECTION AND TESTING OF WELDS

The metal in a good weld when cold should show its original color, If the metal has a rusty or dull red
color or appears crystallized, it is an indication that the heat has become too high and the metal has been
bumt. A good weld will show an evenness of ripples or waves and well-formed beads with good fusion
along the edges of the welds. There should be no unfilled cavities, small pockets of slags or burnt metal
and small air or gas pockets. The strength of a welded joint may be taken only about 75 per cent of the
stress usually allowed for common works, although tests have shown that if the welding is properly done
it is possible to develop the full strength of the members jointed. The following tests shall be carried out
on the procedure, qualification, test plates and production test plates:

i Tensile and bend tests: all welds shall be subject to visual inspection,

i, The procedures of visual examination shall conform to the requirements of the ASME Boiler
and Pressure Yessels Code.

The following defects are unacceptable unless otherwise noted:

i Dimensional defects such as insufficient throat or leg length, excess convexily, excess of
insufficient reinforcement.

i Undercuts, overlap, blowholes, slag inclusion, scams and excess weave.

iii. Any crack or liner indication. Plates with laminations discovered during gas cutting, welding
or any other time shall be rejected, unless approval to repair the plate is obtained from the
Engineer. Welds may also be subject to anyone or a combination of the examinations as may
be required to establish the soundness of welds. The inspection procedures for testing of all
welds shall be prepared on the above basis by the Contractor and submitted to the Engineer for
approval before any fabrication work is started.

1.17.12 MEASUREMENT AND PAYMENT

Welding shall not be measured and no direct payment shall be made. All costs of welding shall be
deemed included in the related items of the Bill of Quantities unless otherwise it has been specifically
mentioned in the, BOCQ,
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118  EXCAVATION AND BACK-FILL FOR STRUCTURES
L18.1 DESCRIPTION

1182 MATERIALS

This item of work shall consist of excavation in any type of soil/material for the foundation of structures,
disposal of excavated materials, construction and removal of cofferdams, sheeting and other temporary
works in protecting the stability and safety of the excavated foundations, pumping, de-watering/bailing
water from foundations, back-filling of completed structures with suitable backiill.

Mo separate payment shall be made for the excavation and back-fill for structures when the works will
involve use of cofferdams. The costs of this temporary work shall be deemed included as part of the
Tender sum.

The Work shall be carried out at the locations and according to the lines, levels, grades and dimensions
shown on the Drawings, stated in the BOC) and/or as directed by the Engineer.

L18.3 EXCAVATED MATERIAL

The Engineer shall classify all excavated materials either as suitable for fill or as waste.

Approved suitable excavated materials free from large lumps, wood or other objectionable materials shall
be placed as back-fill above the level of pile except where other materials are shown on the Drawings,
stated in the BOQ and/or required by the Engineer

1.184 ORDINARY FILL

Ordinary fill consists of earth having Liquid Limit not exceeding 50 and Plasticity Index not exceeding
20, as determined by AASHTO T89 & T20, and shall be used as back-fill material above the level of pile
caps and areas except where other materials are shown on the Drawings, stated in the BOQ and/or
required by the Engincer,

2.18.5 SAND

Unless otherwise stated on the Drawings or in the BOQ or ordered by the Engineer, back-fill material
below the top level of pile caps shall consist of sand free from chemical contamination with not more than
10%% of the material passing the No. 200 sieve (U.5. size). All other specifications should conform to what
have been illustrated under the relevant Sub-section of this Specification. The sand to be used shall be
approved by the Engineer prior to placing.

2.19  BLINDING CONCRETE

Blinding concrete shall be placed as backfill as shown on the Drawings, stated in the BOQ and/or ordered
by the Engineer. The material shall conform to the specifications stated below:

2.19.1 CEMENT

Cement shall conform to the requirements of ASTM specification C 150 Type | or similar approved
standard for normal Portland cement.

Cement shall be free from any hardened lumps and foreign matter. It shall have a minimum of 90% of
particles by weight passing the 73-micron sieve, an initial setting time in excess of 45 minutes and a final
seiming time of not more than 375 minutes,

All other specifications should conform to what have been illustrated under the relevant Sub- sections of
thiz Specification.

2.19.2 COARSE AGGREGATE

Except otherwise stated, coarse aggregate shall consist of hard, durable angular fragments of
stone and/or crushed natural gravel conforming all other specifications illustrated under th
section of this Specification.
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2.19.3 FINE AGGREGATE

All specifications should conform to what have been illustrated under the relevant Sub-section of this
Specification.
1194 WATER

Water shall be subject to the approval of the Engineer and shall be reasonably clear, free from odl, alkali,
salts, acid and organic substances and other deleterious materials or objectionable quantities of suspended
materials. All other specifications shall be in accordance with the requirements illustrated under the
relevant Sub-section of this Specification

2.19.5 CONSTRUCTION METHODS

2.19.5.1 EXCAVATION

The Contractor shall notify the Engineer before commencing excavation of the foundation trenches so
that the cross-section, elevations and measurements of the undisturbed ground may be taken. The natural
ground adjacent to the structure shall not be disturbed without taking any permission from the Engineer.
Trenches and foundation pits for struciures shall be excavated to the lines, grades and elevations as shown
on the Drawings or as directed by the Engineer. The elevations of the bottom of the foundations shown on
the Drawings are approximate only and the Engineer may order such changes as deemed necessary to
provide a secured foundation.

Where unstable soil is encountered at the bed level, it should be brought to the notice of the Engineer and
all such unstable soil shall be removed as directed and replaced with suitable materials to provide
adequate support for the structure.

On acceplance of the materials forming the bottom of any excavation by the Engineer subsequently
becoming unacceptable to him due to exposure to weather condition or due to flooding or have become
puddled, soft or loose during the work process, the Contractor shall remove such damaged, soft, or loose
materials and make additional excavation as per requirement. Such additional excavation shall be held as
excess excavation and the cost of the excess excavation and subsequent replacement with a suitable back-
fill shall be at the expenses of the Contractor.

Any erronecus excavation or excess excavation for the conveniences of the Contractor, or over
excavation performed by the Contractor for any purpose or reasons shall be at the expenses of the
Contractor. If the excavation for foundations exceeds the depths specified, the Contractor shall bring it
back to the specified levels with sand, mass concrete or other approved materials conforming Standard
Specifications at the Contractor's own expenses.

Excavation shall be sufficiently large to provide necessary working space, shuttering and any other
Temporary Works required during construction.

Boulders, roats and any other objectionable materials encountered in excavation, shall be removed. The
excavated foundation shall be cleared of all loose materials and cut 1o a firm surface.

When the footing is to rest on the ground and not on piles, special cares shall be taken not to disturb the
bottom of the excavation and excavation to final grade shall be deferred until immediately before the
footing is placed. IT foundation fill material is required, it shall be placed and compacted in layers not
more than | 50mm thick or as directed by the Engineer. The dry density on compaction within 300mm
below the top level shall not be less than 100% maximum dry density as determined in accordance with
AASHTO T99 or ASTM D698,

In excavating foundation trenches, the last 150mm layer shall not be excavated until immediately before
commencing the construction work except that the Engineer shall instruct otherwise. Any damages 1o the
work due to the Contractor's operation shall be repaired at the expenses of the Contractor.

The Contractor shall be solely responsible for the safety and stability of the excavation and shall provide
all protective supports, bracing, sheet piles, shoring ete. as required. Shoring should be adequate to
provide enough safety to all the adjacent structures and land.

Excavated materials, classified as suitable for fill, shall be stockpiled. Waste materials and suitable fill
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materials in excess of requirement, shall be disposed of by the Contractor outside the limits of the Site.
The foundation material shall be cleared of all loose and displaced materials and cut to a firm surface,
either leveled, stepped or serrated, as specified or shown on the Drawing or directed by the Engineer
leaving a smooth solid bed to receive foundation.

No footing, bedding material or structure shall be placed on any foundation until the Engineer has
inspected and approved the depth of excavation and the foundation materials,

21852 POOR FOUNDATION MATERIAL

When, in the opinion of the Engineer, the bottom of any excavated foundation is of soft or otherwise
unsuitable material, the Contractor shall remove the unsuitable material and fill with sand or blinding
concrete at the direction of the Engineer. The sand or concrete shall be placed following the procedures
specified for back-filling. Sand shall be clear, all passing 2 No.4 sieve (U.S. size).

When the ground between the piles is too soft to support the green concrete, the Contractor shall submit
his proposal for a bottom form (o the Engineer for his approval. Extra excavation and foundation-fill or
concrete-fill in such case will not be paid separately.

If the bottam form is carried out by strengthening the ground in the aforementioned way, the Contractor
shall, if requested, submit calculations showing that the pile cap will not be harmed during hardening due
to differential settlement between the piles and the strengthened ground.

2.19.5.3  DISPOSAL OF EXCAVATED MATERIAL

All excavated materials, so far accepted by the Engineer as suitable, shall be utilized as back-fill or
embankment-fill. The surplus materials shall be termed as waste,
Excavated materials, suitable for use as back-fill, shall be deposited by the Contractor in spoil heaps at
peints convenient for re-handling of the materials during the back-filling operations.
Excavated materials shall be deposited in such places and in such a manner as not to cause damage to
roads, services or properties either within or outside the project area and o as to cause no impediment to
the drainage of the Site or surrounding areas. The location of spoil heaps shall be subject to the approval
of the Engineer,
Waste materials shall be disposed of in accordance with the instruction of the Engineer.

21854  PUMPING AND BAILING

The foundation shall be kept free from water at all times during the construction period. The ground water
level shall be maintained at a minimum of 0.9m below the lowest designed excavation level.
Pumping and bailing from any foundation shall be done so as to preclude the possibility of the movement
of water through or alongside any concrete being placed. No pumping or bailing will be permitted during
the placing of concrete and for at least 24 hours thereafter, unless it is done from a suitable sump
separated from the concrete work by a watertight wall or from well points.
The Contractor shall be solely responsible and include in his rates all costs in designing the de-watering
system, providing all equipment and accessories required for de-watering. The rates shall also include
cost for transportation, furnishing, installation, safe eperation and maintaining of the system including
operators, mechanics, the supply of power, fuel, lubricants, spares, repairing, ete. throughout and the
removal of the equipment at the end of the construction period under this Contract.
Excavations shall be as dry as possible prior to and during placing concrete. Placing of concrete under
water will only be permitted if indicated on the Drawings or approved by the Engineer.

2.19.5.5  BACK-FILLING

All excavated spaces shall be back-filled around the permanent structure to original ground level. Pn-nr to

placing back-fill, all trash, metal, debris, lumber, bricks, soft materials and similar objectionab]

materials shall be removed from the area to be back-filled. No back-fill shall be placed agai

structure without the prior permission of the Engineer.

Any protective support, bracing or shoring shall be sgmoved, as the Wﬂing progre
. 7

manner as to prevent caving-in.
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Back-fill shall be of approved materials that will produce a dense and well-compacted filling. The
material shall be free from large lumps, organic or extraneous materials.

Ordinary fill placed as back-fill shall be laid and compacted. The moisture content of the fill materials,
before compaction, shall be within + 5% of the Optimum Moisture Content. Each layer of materials shall
be compacted uniformly using approved compaction equipment and procedures. The materials shall be
compacted 1o achieve not less than 90% Maximum Dry Density (3TD) beneath the bottom level. The dry
density, after compaction within 300mm below the top level, shall not be less than $3% Maximum Dry
Density as determined in accordance with AASHTO T9 or ASTM D698 and soaked CBE (4 days)
should be greater than 4% at 95% Maximum Dry Density, The compacted laver shall be approved by the
Engineer before the Confractor can commence a new layer.

Sand back-fill shall be placed and thoroughly compacted in layers of not more than 150mm. Sand should
be clear, all passing a No. 4 U.5. Standard Sieve and conforming generally to ASTM C 144 for fine
aggregate with F.M. not less than 1.2 or as required by the Engineer.

Layvers of filling shall be tested as directed by the Engineer. Each compacted layer shall not be covered
until the Engineer is satisfied that the specified degree of compaction has been achieved.

In placing back-fill, the materials shall be placed in, as far as possible, to approximately the same height
on each side of the structure. If conditions require appreciable higher back-filling on one side, the
additional materials shall not be placed until permission is given by the Engineer on being satishied by
himself that the structure has enough strength to withstand any created pressure.

In general, no structure shall be subject to the pressure of back-filling until 3 (three) days on expiry of the
period designated for removal of forms. This period shall be extended if abnormal curing conditions exist
Adequate provisions shall be made for drainage during placing back-fill.

20956 COFFERDAM

The term “cofferdam™ denotes any temporary or removable structune, constructed (o hold the surrounding
carth, water or both, out of the excavation whether such structure is constructed of earth, timber, steel,
concrate or any combination of these. The term includes earth dikes, timber cribs, sheet piling, removable
steel shells and all bracings and it shall be understood to include excavation enclosed by pumping wells
and well points.

Cofferdams shall be constructed so as to control water to preclude sliding and caving-in of the walls of
the excavation.

The interior dimensions of cofferdams shall be such as to give sufficient clearance for the construction
and removal of any required forms and the inspection of the interior and to permit pumping.

If possible, cofferdams shall be so designed that no cross bracing shall be left in place. I this is not
possible, bracing left in place shall be of structural steel. The end of such structural members that would
be exposed when the structure is completed shall be boxed back at least 50mm behind the face. The
resulting holes shall be completely filled with concrete.

In general, sheet-piling cofferdams shall extend well below the bottom of the footings and shall be well
braced and made maximum watertight.

When conditions are encountered which, in the opinion of the Engineer, render it impossible to dewater
the foundation before placing of brickwork or concrete, the Engineer may require the construction of a
concrete foundation or seal. This shall be placed as directed by the Engineer, The foundation shall then be
de-watered and the footing placed.

When foundation piles are to be driven inside a cofferdam and it is judged impossible to de-water the
cofferdam before placing concrete, the excavation may be extended below the design level to a depth
sufficient to allow for swell of the materials during pile driving operations. Any materials that rise above
the design level shall be removed.

Where it is possible to de-water the cofferdam, the foundation materials shall be removed to exact grade
after the foundation piles are driven.

The natural streambed adjacent to the cofferdam shall not be disturbed without the permission of the
Engineer. Any excavation adjacent to the cofferdam shall be back-filled to the original ground level to
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satisfaction of the Engineer.

Unless otherwise provided, cofferdams shall be removed on completion of the structure without
disturbing or marring the finished work. The Engineer may order the Contractor to leave any part or the
whole of the cofferdam in place and this shall not entitle the Contractor to claim for any additional
payments,

The Contractor shall submit Drawings showing his proposed methods of cofferdam construction.
However, the Contractor shall remain fully responsible for the adequacy of the design for strength and
stability and for the safety of the people working therein.

2.19.6 MEASUREMENT

The volume of excavation and back-fill shall be measured in cubic meter,

The quantity of excavation for structures to be measured for payment shall include excavation for all

structures. Back-filling with previously excavated materials shall not be measured or paid for separately

but shall be deemed included within the rate for excavation.

Volumes to be excavated for blinding concrete shall not be measured and the price for the excavation

thereof shall be included in the above measured item for excavation and back-fill.

Back-fill with concrete or sand, where directed by the Engineer, including concrete seals shall be

measured separately as the volume within the plan outline and top and bottom surfaces. Concrete or sand,

placed to back-fill excavation beyond the excavation required, will not be measured for payment.

I sand fill is ordered over top level of pile cap, the fill shall be the specified filling volume measured on

the Drawings up to the profiles agreed upon in writing by the Engineer.

Removal of cofferdams, slides, silting or filling, if required, shall neither be measured nor paid for
2.19.7 PAYMENT

The work measured shall be paid for at the Contract unit prices per cubic meter as shown in the Bill of
Cuantities, The payment shall be the full compensation for all excavations and back-filling for structures
including supply of all materials, labor, equipment, tools and incidentals necessary to the successful
completion of the work.

The payment shall also be the full compensation for excavation and subsequent back-filling of working
space around the foundation structure for shoring and other protective supports, for construction and
removal of cofferdams, for de-watering and for disposal of surplus excavated materials by hauling to any
distance at approved locations.

Should it be necessary, in the opinion of the Engineer, to lower the footings to an elevation below the
level shown on the Drawings, payment for the excavation and backfill for structures required below plan
level down to and including an elevation 1.5m below plan level for any individual footing will be made at
a unit price equal to 115% of the Contract unit price and payment for the excavation from an elevation
greater than |.5m below plan level down to and including an elevation 3m below plan level will be made
at a unit price equal to 125% of the Contract unit price for “Excavation and Back-filling for Structures”,
Mo additional extra compensation will be allowed for any required cofferdam adjustments arising from
such lowering of footings.

[n case where the extra depth required for any footing or footings exceeds 3m, a supplementary
agreement shall be made covering the quantities recovered from depths in excess of 3m below the plan
grade.

Payment for Back-filling shall be included in the pay item for “Excavation and Back fill for Structures”
except for sand fill and concrete fill. These fill types shall be measured as provided above and paid for at
the concerned Contract unit prices. However, no compensation shall be made for less Back-filling with
excavated materials or more surplus to waste in the pay item of “Excavation and Back-filling
Structures™.

All payments for the Back-filling and compaction of those areas, which were removed as 5
excavation shall be included in the appropriate unit rates ns shown below:
lem of Payment i
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Excavation and back-fill for structures Cubic meter / Cubie feet
Conerate back-fill for structures Cubic meter / Cubic feet
Sand back-fill for structures Cubic meter/ Cubie leet

220 EARTH FILLING AND SAND FILLING
EARTH FILLING

2.20.1 DESCRIPTION

This work shall consist of filling any place by furnishing, placing, compacting and shaping suitable earth
material of acceptable quality obtained from approved sources to make up levels to the lines, levels,
grades, dimensions and cross sections in accordance with these specifications and as shown on the
Drawings and/or as instructed by the Engineer.

220.2 MATERIALS

All fill materials shall be free from roots, seds or other deleterious materials. All fill materials shall be
stockpiled outside the working arcas. Materials shall be tested and approved by the Engineer. The
selected fll so stockpiled, shall satusf;r the t'ullu:nwmg criteria:

i.  Liquid limit of fraction passing 425-micron sieve shall not exceed 50% as determined by AASHTO

T,

il.  Plasticity index of fraction passing 425-micron sieve shall not exceed 20% as determined by
AASHTO T90.

iii.  The dry density after compaction in layers more than 300mm below top level shall not be less than
0% of the maximum dry density as determined in accordance with AASHTO T99 or ASTM DGYE.

iv.  The dry density after compaction within 300mim below the top level {or such greater depth if shown
on the plans and drawings) shall not be less than 95% maximum dry density as determined in
accordance with AASHTO T99 or ASTM D698,

v.  Soaked (4 day) CBR greater than 4% at 95% MDD. The moisture content at the time of compaction
shall be the optimum moisture content £ 5%. Sampling to be carried out as per ASTM D 75 and D
36635,

1.10.3 CONSTRUCTION METHODS

Prior to placing any fill upon any area, all elearing and grubbing operations shall be completed following
the procedures stated below.

The original ground surface should be prepared by scarifying, watering, acrating and compacting. The dry
density after compaction shall not be less than 90%0 of MDD (5TD/).

Filling in swamps or water shall be carried out as indicated on the Drawings and as described in these
Specifications. The Contractor shall, when ordered by the Engineer, excavate or displace swampy ground
and backfill with suitable materials. Such backfill shall be river or beach sand unless otherwise directed
by the Engincer.

The materials that are borrowed from canals or other waterlogged areas for use as fill material, being
saturated, shall initially be stockpiled to drain the excess water before placing it in the designated arcas
CLEARING

Clearing shall consist of the removal and disposal of everything above foundation level except those
Engineer direcis are 1o be left undisturbed. The materials to be cleared shall include but not necessari
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limited to trees, stumps, logs, bush, undergrowth, grass, crops, loose vegetable matter and structures
unless provided elsewhere.

All tree stumps shall completely be removed within the limits of earthwork.

Clearing shall also include the removal of existing fences, remnants of buildings, ctc

GRUBBING

Girubbing shall be confined to major roots beneath the excavations. In agricultural areas where the ground
has been formed into ridges of dikes, the ground shall be roughly leveled or graded to form a surface
suitable for filling and to the satisfaction of the Engineer.

OWNERSHIP OF CLEARED MATERIALS

All cleared materials shall, unless otherwise provided for in the Contract, be the property of the
Depariment.

SPREADING AND COMPACTION OF EARTH FILL

Eanh carried from outside shall be placed on the land to be developed in horizontal layers and each layer
shall not exceed a loose thickness that is required to obtain a compacted thickness of 150mm. The carth of
each basket is to be placed near to the earth placed before it and spread systematically. The Contractor
shall not be allowed to throw earth in heaps.

The materials to be compacted shall be deposited in horizontal layers on the land to be developed with a
loose thickness as stated above. The clods of earth shall be broken down to a maximum size of 25mm by
striking the clods with the back of a spade or by using wooden drag or ladder or by any other suitable
means before the next basket of earth is thrown close to it. Distribution of materials shall be made in such
a way that the compacted materials will become homogeneous and free from lenses, pockets, streaks or
other imperfections. Excavating and placing operations shall be such that the materials, when compacted,
will be blended sufficiently 1o secure the best practicable degree of compaction, impermeability and
stability and for this purpose the preceding compacted layer shall be scarified before placing a new layer.
All il materials shall generally be compacted mechanically. However, under some special circumstance
and when specifically allowed under the BOQ), the fill may be allowed to be compacted manually.

If the density measurement checks fall below the specified density level, re-compacting shall be required
irrespective of the field compaction trial results. The Contractor shall be carried out such works

Earth fill materials, which does not contain sufficient moisture requirement for compaction in accordance
with the requirements of this Sub-section shall be reworked and watered as per direction of the Engineer.
The Contractor shall carry out this work at his own expenses.

Earth fill materials containing excess moisture shall be reworked and dried prior to or during compaction.
Drying of wet materials shall be performed by methods proposed by the Coniractor and approved by the
Engineer at the expenses of the Contractor.

Compaction of every layer shall have to be approved by the Engineer. In the event the Contractor fails to
obtain the approval of the Engineer of a fill layer, the materials above the unsatisfactory layer shall be
removed and the unsatisfactory layer shall be re-compacted to satisfy the specifications at the expenses of
the Contractor.

MANUALLY COMPACTED FILL

Fill shall be placed and compacted in layers for 150mm maximum compacted thickness, uniformly spread
and compacted over the fill area of each layer. If for any reason, progress in compaction of the fill is
interrupted for any unreasonable time, the surface area of the fill shall be scarified or ploughed before
compaction continues, Each layer shall be compacted, using controlled manual compaction methods to
achieve at least 85% of the Standard Proctor maximum dry density.

Compaction of every layer shall have to be approved by the Engineer, In the event the Contractor fails to
obtain the approval of the Engineer of a fill layer, the materials above the unsatisfactory layer s

remaved and the unsatisfactory layer shall be re-compacted to satisfy the specifications at the nse d';'
the Contractor.

Under speu:ial circumstances and if directed by the Engineer, the Contractor shall excavate
pits cach of size 2m long, 1m wide and 2m depth or to a depth nrlht imprpved land {whi
random spacing to test the degree of compaction. The 3z ifen
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diameter and the number of voids shall be less than 10 per square meter,

PROCEDURES FOR MANUAL COMPACTION

The carth shall be compacted manually using concrete drop hammers each weighing 6 kg to 7 kg, fitted
with a shaft of about 1.5m long. Ramming shall reduce the voids and shall continue until no further
shrinkage of earth is possible by ramming.

Before commencing ramming, the moisture content of the soil shall be increased or decreased as per
requirement by sprinkling the soil with water or by allowing natural drying of the soil as applicable so as
to ensure that the materials shall have a moisture content of not less than 5% or greater than 5% dry of the
oplimum moisture required for the purpose of compaction. Both wetting and drying may be aided by
furrowing the fill and then re-spreading when the moisture content is suitable.

If the moisture content exceeds the aforementioned tolerance, the compaction operations shall not proceed
until the material is wetted or allowed to dry out, as the case may be to obtain optimum moisture content
within the permitted tolerances. However, there may be an exception with a specific approval of the
Engineer. Wo adjustment in price shall be made on account of any operations of the Contractor related to
wetting or drying the materials or on account of any delays occasioned thereby.

The preceding operations shall continue layer after laver until the top of the filling is reached.
MECHAMICAL COMPACTION

In the case of mechanical compaction, area of development, designated on the Drawings or by the
Engineer, shall be compacted to the lines and grades shown on the Drawings or established by the
Engincer. The Contractor’s operations in importing materials, designated for use, shall be such as will
result in an acceptable gradation of material when placed as determined by the Engineer.

Just prior to and during placement operations, the materials shall have a moisture content of not greater
than 5% wet or less than 5% dry of the optimum moisture required for the purpose of compaction, as
determined by Test No. 12 of BS 1337 and approved by the Engineer. The materials shall be so worked as
to have uniform moisture content throughout the entire layer.

If the moisture content exceeds the aforementioned tolerance, the compaction operations shall not proceed
until the materials are wetted or allowed to dry out, as the case may be to obtain the optimum moisture
content within the permissible tolerances. However, there may be an exception with a specific approval of
the Engineer. Mo adjustment in price shall be made on eccount of any

operations of the Contractor related to wetting or drying the materials or on account of any delays
occasioned thereby.

When the material has been conditioned and placed as specified or directed, it shall be compacted with
appropriate motorized vibratory compaction equipment or tampers of adequate weight and size as
approved by the Engineer. Each layer shall be compacted to obtain at least 98% compaction of the
maximum dry density. If the test results show that the density has not met the requirement, the Contractor
shall have to carry out further compaction until the required density is achieved. The insitu dry density of
the compacted fill shall be determined by the Sand Replacement Method described in Test No. 15 of BS
1377 or by other similar approved tests at locations as ordered by the Enginecer.

2,204 MEASUREMENT

Measurements for earth filling works shall be taken for payment in cubic meters on cross séctions
compacted and accepled in place. The volume to be measured will be the net volume of required and
accepted filling, actually constructed and completed in accordance with the Specifications, to the lines,
levels and cross sections required as per the Drawings or such other dimensions as directed by the
Engineer. This stipulation of volume determination will be regardless of the method of excavation, filling,
re-sectioning and backfilling at structures or type of materials.

The cross sections to be used shall be measured by pre-work (after clearing and stripping) and post- work
field surveyed sections. Pre-work sections of the portion of the work allotted to the Contractor, computed
through survey works, shall be signed by the Contractor before executing the works for retention by th
Engineer.
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2.20.5 PAYMENT

The unit rate paid per cubic meter for earth filling shall be in accordance with the Contract unit price,
which payment shall constitute the full compensation for furnishing all materials and providing all laber,
tools and equipment and works as specified. The rate shall also include costs of all other items related
therewith and all incidentals, which may need to be completed to execute the work strictly in accordance
with the Specifications and/or as per the directions of the Engineer.

Costs of all works and the cost of lead, lift or carriage shall be included in the unit rates for the relevant
item of earth filling works of the BOQ of the Contract. Unless otherwise specified, no royalties will be
paid for the purchase of carth from a private land regardless of its distance from the Site, No additional
payment shall be made for purchasing a land and excavating the fill outside the rate agreed in the Contract
for the item of earth filling works,

Mo direct or separate payment shall be made for works required under the other sub-items of this item.
Cosis for such works shall be deemed to have included in the related items of the BOO,

Payment shall only be made when all works have been completed in accordance with the designed
sections satisfying all specifications and accepted by the Engineer,

lItem of Payment Uit

Earth filling Cubic meter’ Cubic feet

SAND FILLING

2.20.6 DESCRIPTION

This work shall consist of filling in foundation trenches, inside plinth or at any other places by furnishing
placing, compacting and shaping suitable sand of acceptable quality and F.M. to make up levels to the
lines, levels, grades, dimensions and cross sections in accordance with these specifications and as shown
on the Drawings or BOO) and/or as instructed by the Engineer

2.20.7 MATERIALS

Materials shall be of natural sand free from vegetable matters, from soft particles and from clay. F.M. of
sand shall be in accordance with the stipulations of the BOQ or as per the direction of the Engineer.
All fill materials shall be stockpiled outside the working areas. Materials shall be tested and approved by
the Engineer. The selected sand fill so stockpiled, shall satisfy the following criteria:

i.  The fraction passing the 425-micron sieve shall have a Plasticity Index not greater than 10

(AASHTO, Soil Classification A-2-4).
ii.  The material shall have a soaked CBR value not less than 8% when compacted to 98% of maximum
dry density as to be determined by AASHTO T-99,

2.20.8 CONSTRUCTION METHODS

GEMERAL
Prior to placing any sand fill upon any area, all clearing and grubbing operations shall be completed.
Within the limits of sand filling, tree stumps shall completely be removed.

The oniginal ground surface should be prepared by scarifying, watering, aerating and compacting.
SPREADING AND COMPACTION OF SAND FILL

Sand fill shall be placed on the desired place in horizontal layers and each layer shall not exceed a loose
thickness that will be required 1o obtain a compacted thickness of 150mm. Sand in each basket iz (o be
placed near to the sand placed before it and spread systematically. The Contractor shall not be al
throw sand in heaps.

Thn Eﬂmpﬂﬂﬂﬂ materials slmuld become homogeneous and I‘r:e I'n:rm lenses, pncktts 5|r:aks
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purpose the preceding compacted layer shall be scarified before placing a new layer.
All fill materials shall generally be compacted mechanically. However, under some special ¢circumstance
and when specifically allowed under the BOGQ, the fill may be allowed 1o be compacted manually,

If the density measurement checks fall below the specified density level, re-compacting shall be required
irrespective of the field compaction trial results The Contractor shall carry out such works at his own
EXPEnses.

Sand fill materials not containing sufficient moisture requirement for compaction in accordance with the
requirements of this Sub-section, shall be reworked and watered as per the direction of the Engineer. The
Contractor shall carry out this work at his own expenses,

Sand fill materials containing excess moisture shall be reworked and dried prior to or during compaction,
Drying of wet materials shall be performed by methods proposed by the Contractor and approved by the
Engineer at the expenses of the Contractor,

Compaction of every layer shall have to be approved by the Engineer. In the event the Contractor fails to
obtain the approval of the Engineer of a fill layer, the materials above the unsatisfactory layer shall be
removed and the unsatisfactory layer shall be re-compacted to satisfy the specifications at the expenses of
the Contractor.

FROCEDURE FOR MANUAL COMPACTION

Sand shall be compacted manually by using concrete drop hammers each weighing 6 kg to 7 kg, fitted
with a shaft of about 1.5m long. Ramming shall reduce the voids and shall continue until no further
shrinkage of sand is possible by ramming.

Before commencing ramming, the moisture content of sand shall be increased or decreased as per
requirement by sprinkling water or by allowing natural drying of sand as applicable so as to ensure that
the materials shall have a moisture content of not less than 3% or greater than 3% dry of the aptimum
moisture required for the purpose of compaction respectively.

The compaction operations shall not proceed until the material is wetted or allowed to dry out, as may be
required, to obtain optimum maoisture content within the tolerances as perminted above. However, there
may be an exception with a specific approval of the Engineer. No adjustment in price shall be made on
account of any operations of the Contractor in wetting or drying the materials or on account of any delays
occasioned thereby.

The preceding operations shall continue layer after layer until the top of the filling is reached.
MECHANICAL COMPACTION

In the case of mechanical compaction, area of filling, designated on the Drawings or by the Engineer,
shall be compacted to the lines and grades shown on the Drawings or established by the Engincer. The
Contractor's operations in importing materials, designated for use, shall be such as will result the desired
F.M.

Just prior to and during compacting operations, the materials shall have a moisture content of not greater
than 3% wet or less than 3% dry of the optimum moisture required for the purpose of compaction, as
determined by Test No, 12 of BS 1337 and approved by the Engineer. The materials shall be so worked as
to have uniform moisture content throughout the entire layer.

If the moisture content is less than optimum by more than 3% or is greater than optimum by more than
3%, the compaction operations shall not proceed until the material is wetted or allowed to dry out, as may
be required, to bring the optimum moisture content within the tolerances. However, there may be an
exceplion with a specific approval of the Engineer. No adjustment in price shall be made on account of
any operations of the Contractor in wetting or drying the materials or on account of any delays occasioned
therchy.

When the material has been conditioned and placed as specified or directed, it shall be compacted with
appropriate motorized vibratory compaction equipment or tampers of adequate weight and sire as
approved by the Engineer. Each layer shall be compacted to obtain at least 98% compaction of the
maximum dry density (STD). If the test results show that the density has not met the requirement, the
Contractor shall have to carry out further compaction until the required density is achieved.
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1.20.9 MEASUREMENT

Measurement shall be taken for payment on the compacted volume of completed and accepted works in
cubic meter. The cross sections to be used will be the areas bound by the original ground (existing)
shaped or leveled, the sides and the bottom of the foundation or the floor.

220010 PAYMENT

Payment for sand filling shall be made at the Contract unit price per cubic meter measured as provided
above which price shall constitute the full compensation for furnishing all materials with their storage,
placing, leveling and shaping, wetting or drying, compacting the fill materials and providing all
equipment, tools and all incidentals necessary to complete the work true to the Specifications and/or as
per the directions of the Engineer.

Payment shall only be made when all works have been completed in accordance with the designed
sections satisfying all Specifications and accepted by the Engineer.

Item of Payment Unit

Sand filling Cubic meter / Cubic feet

121 RUSTLESS TYING WIRE

Rustles tying wire of 18 SWG shall be obtained from approved manufacturers and shall, as regards
strength, comply with the requirements specified. The Contractor shall, at his own costs, provide binding
wires of required specifications.

.12  GUNNY BAGS
The gunny bags used in the permanent works shall be new, 50v75 kg capacity bags similar to those
normally used. The Contractor shall submit sample bags to the Engineer for his approval

2.13 WIRE GAUGE

2.23.1 WIRE GAUGE GENERAL

Gauge for fly proofing shall be of the quality uniformly woven webbing of 23 meshes per square
centimeter. The wire for the gauge shall be of best quality 22 SWG brass or copper wire or any other
approved materials,

1.13.1 OTHER MATERIALS
Gauge known as “plastic gauge™ may also be used as and when required by the Engineer,
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SECTION 2: FINISHING WORKS
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3.FINISHING MATERIALS

31 FLOOR
A1  NON-SKID FLOOR TILES

FLLI DESCRIPTION

Works covered under this item shall consist of supplying, fitting and fixing approved foreign/local made
homogeneous quartz'embossed, non-skid floor tiles or special quality fibrous Moor tiles laid on cement
mortar base of proportion in accordance with the applicable Drawings, requirements of the BOGQ, and
these Specifications and/or as directed by the Engincer.

3L1.2 MATERIALS

Tiles

Tiles shall be either homogencous quartz/embossed non-skid or special quality fibrous. The tiles shall be
local/foreign made and of the sizes as shown on the Drawings, described in the Schedule of Works and/or
as directed by the Engineer. They should be free from all warpage blemishes and dimensional defects.
Mortar

Mortar for installation shall consist of 1-part cement and 2 parts sand (FM 1.2). The specification for
cement and sand shall conform to those stated under the relevant Sub-sections of the Section on
*Construction Materials™ of this Specification and/or as directed by the Engineer.

Grout

All grout for tile joints be prepared with white cement or colored with inert pigments as and where
specified. The specification for white cement shall conform to those stated under the relevant Sub-
sections of the Section on ‘Construction Materials' of this Specification and/or as directed by the
Engineer.

Water

Water shall be clean, free from injurious quantities of oil, alkali, salts and organic materials or other
deleterious substances and shall not contain any visibly solid materials. All requirements shall be similar
to what have been stated under the relevant Sub-section of the Sections on *Concrete Work™ and
*Construction Materials’ of this Specification. The Contractor shall get the water tested by comparing
with water of known satisfactory quality, if requested by the Engineer.

312 CONSTRUCTION METHODS

The Contractor shall submit three sets of samples of all types of tiles to the Engincer for his approval
before procuring the materials. One set will be kept in the office of the Engineer, one set at the Site office
and the remaining set will be returmned to the Contractor.

The Contractor shall prepare sample tile work and he should obtain its approval from the Engineer.
Before such approval is received, no full-scale work shall start. The design of the floor layout shall
conform to what have been shown on the Drawing and’or as direcied by the Engineer.

The tiles shall be laid over previously roughened and wetted patent stone floor, The panels shall be of the
size as shown on the Drawings and/or as indicated in the relevant item of the BOQ and/or as directed by
the Engineer.

The sub-floor on which the tiles will be laid, shall be prepared in the same way as have been stated under
the Sub-section on *Patent Stone Floor® of this Section, but it will exclude the portion of neat cemgnt, r—
finishing. |

The tiles are to be fitted and fixed on the floor on a base of 20mm thick cement mortar prepa ith 1
part ordinary Portland cement and 2 parts sand of FM 1.2, The mortar bed shall be cut the

horizontally and vertically every 425mm to &00mm.,

If the surface needs leveling, a scratch cgst af plaster shall be applied, leveled and scratched for key and
be allowed to dry outfor 12thours hef@rarttalling tiles. The setting mortar shall be appliad evenly and a

W
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neat cement paste to a thickness of about 2mm shall be troweled to the back of the tiles. The tiles will
then be se1 on firmly tapped into place to ensure full contact, The joints shall be in specified pattern and
shall not exceed 2mm in widith. The joints shall be raked with grout prepared with white cement and
colored pigment and damp-cured for at least 3 days.
The tiles shall be soaked in water for at least 6 hours before laying. Installation shall be controlled by
strings, pages, spacers, levels or other suitable methods o as to ensure their correct laying and uniform
leveled joints.

313 MEASUREMENT

Measurement shall be taken for payment in square meter of finished tiled surface in place completed in
accordance with the Specifications stated herein and/or as per the provisions of the BOQ andfor as shown
on the Drawings andfor as directed by the Engineer. Only the completed works as accepted by the
Engineer will be eligible for payment,

314 PAYMENT

The amount of completed and accepted works measured as provided above shall be paid at the Contract
unit price per square meter, which shall constitute the full compensation for fumishing all materials,
equipment and labor, including transport, storage and handling of materials, cleaning, prepanng and
laying bed with cement mortar and cutting and laying the tiles with neat cement paste, grouting and
curing tiles ranking our joints, high quality finishing and all other works and all incidentals necessary to
complete the Work as per requirements described under this item of work, the requirements of the BOGQ),
as shown on the Drawings and as directed by the Engineer. However, this item shall not include the costs
for the item on Artificial Stone Floor,

[tem of Pavment Umit

Mon-skid floor tiles Square meter / Square feet

3.1.5 CERAMIC TILES

J.1.5.1 GENERAL
RELATED DOCUMENTS
I, Related Drawing and Detail.
SUMMARY
ii.  This Section includes the following:

¢« Ceramic Tiles.

DEFINITIONS
iii.  Module Size: Actual tile size (minor facial dimension as measured per ASTM C 499) plus joint
width indicated.

iw.  Facial Dimension: Actual tile size (minor facial dimension as measured per ASTM C 4599),

W, Facial Dimension: Mominal tile size as defined in AMNSI A137.1

J52 PERFORMANCE REQUIREMENTS
i.  Static Co-efficient of Friction: For tile installed on walkway surfaces, provide products with the
following values as determined by testing identical products per ASTM C 1028:
*  Level Surfaces: Minimum 0.6.
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il

1.

V.

V.

VIL.

VIIL.

Load-Bearing Performance: Provide installations rated for the following load-bearing performance
level based on testing assemblies according to ASTM C 627 that are representative of those
indicated for this Project:
*  Heavy: Passes cycles | through 12. Use where indicated in finishing Schedules.
= Moderate: Passes cycles | through 10. Use for other applications indicated on Schedule
where heavy duty is not indicated.

J.1.5.3 SUBMITTALS

Product Data: For each type of tile, morar, grout, and other products specified.
Shop Drawings: For the following:

* Tile patterns and locations.

*  Widths, details, and locations of expansion, contraction, control, and isolation joints in tile

substrates and finished tile surfaces.
Locate precisely each joint and crack in tile substrates, record measurements on shop drawings,
and coordinate them with tile joint locations, as approved by Consultant.
Tile Samples for Initial Selection: Manufacturer’s color charts consisting of actual tiles or sections
of tiles showing the full range of colors, textures, and patterns available for each type and
composition of tile indicated. Include Samples of accessories involving color selection.
Samples for Verification: Of each item listed below, prepared on Samples of size and construction
indicated. Where products involve normal color and texture variations, include Sample sets
showing the full range of variations expected. Each type and composition of tile and for each color
and texture required, at least 400 mm square, mounted on braced cementitious backer units, and
with grouted joints using product complying with specified requirements and approved for
completed work in color or colors selected by Consultant.
1 Full-size units of each type of trim and accessory for each color required.
Stone thresholds in 150-mm lengths.

Master Grade Certificates: For each shipment, type, and composition of tile, signed by tile
manufacturer and Installer.
Product Certificates: Signed by manufacturers certifying that the products furnished comply with

requirements.

Installer Experience: List of five projects (minimum) of a similar nature carried out successfully by
the installer with the same product. i
[nstaller Experience: List of five projects (minimum) of a similar nature carried qytguccessfully. by
the installer with the saqe prod _A%.Dam: For firms and pe ified in the
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“Quality Assurance” Article to demonstrate their capabilities and experience. Include lists of
completed projects with project names and addresses, names of Consultants and Employers, and
other any information required by Consultant.

IX. Test Reports: Material test reports from qualified independent testing laboratory indicating and
interpreting test resulis relative to compliance of tile and tile setting and grouting products with
requirements indicated,

X.  Setting Material Test Reports: Indicate and interpret test results for compliance of tile-setting and

-grouting products with specified requirements.

L1l6 QUALITY ASSURANCE

1.Quality System: Comply with IS0 9001/9002 Quality System as a minimum. Incorporate all the
standard procedures supplied by the Consultant and the Employer.
ii. Installer Qualifications: Engage an experienced installer whe has completed tile installations similar in

material, design, and extent to that indicated for this Project and with a record of successful in-service
performance.

iii. Source Limitations for Tile: Obtain each color, grade, finish, type, composition, and variety of tile
from one source with resources to provide products from the same production run for each contiguous
arca of consistent quality in appearance and physical properties without delaying the Work.

iv, Source Limitations for Setting and Grouting Materials: Obtain ingredients of a uniform quality for
each mortar, adhesive, and grout component from a single manufacturer and each aggregate from one

source or producer,
4, Source Limitations for Other Products: Obtain each of the following products specified in this

Section from one source and by a single manufacturer for each product:
5. Swone thresholds. Waterproofing. Cementitious backer units, Joint sealants,
6. Mockups: Before installing tile, construct mockups for each form of construction and finish
required to verify selections made under Sample subminals and to demonstrate aesthetic effects
and qualities of materials and execution. Build mockups to comply with the following
requirements, using materials indicated for completed Work.
* Locate mockups in the location and of the size indicated or, if not indicated, as directed by
Consultant.
#  Motify Consultant 7 days in advance of the dates and times when mockups will be constructed.
* Demonstrate the proposed range of aesthetic effects and workmanship.
*  Obtain Consultant's approval of mockups before proceeding with final unit of Work
* Maintain mockups during construction in an undisturbed condition as a standard for judging the
completed Work.
Approved mockups in an undisturbed condition as judged solely by the Consultant at the ti
Substantial Completion may become part of the completed Work, otherwise demolish

remove rubbles from site and install permanent works.
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Pre-installation Conference: Conduct conference at Project site o comply with requirements af

Project Management and Coordination.

317 DELIVERY,STODRAGE, AND HANDLING
i Deliver and store packaged materials in original containers with seals unbroken and labels intact
until time of use. Comply with requirement of ANSI A137.1 for labeling sealed tile packages.
ii.  Prevent damage or contamination to materials by water, freezing, foreign matter, and other causes.
iii.  Handle tile with temporary protective coating on exposed surfaces to prevent coated surfaces from
contacting backs or edges of other units, If coating does contact bonding surfaces of tile, remove

coating from bonding surfaces before setting tile.

3.1.8  PROJECT CONDITIONS

Environmental Limitations: Do no install tile until construction in spaces is completed and ambient
temperature and humidity conditions are being maintained to comply with referenced standards and
manufaciurer's wrilten instructions.

3.1.% EXTRA MATERIALS

Deliver extra materials to Emplover. Fumnish extra materials described below that match products
installed, are packaged with protective covering for storage, and are identified with labels describing
contents.

¢ Tile and Trim Units: Furnish quantity of full-size units equal to 3 percent of amount installed, for

each Iype, composition, color, pattern, and size indicated.

3L10 PRODUCTS GEMNERAL

GENERAL
* Provide tile complying with Standard Grade requirements, unless otherwise indicated.

e Retain below with appropriate definitions in referenced part | article.
»  For facial dimensions of tile, comply with standard requirements unless otherwise indicated.

*  Tiles are to be highest grade of production in manufacturer’s quality grading system. Iv

ANSI Standards for Tile Installation Materials: Provide materials complying with ANS] standards
referenced in "Setting Materials" and "Grouting Materials" articles.
Colors, Textures, and Patterns: Where manufacturer’s standard products are indicated for tile, grout,
and other products requiring selection of colors, surface textures, patterns, and other appearance
characteristics, provide specific products or materials complying with the following requirements:

* Provide Consultant’s selections from manufacturer’s full range of colors, textures, and patterns for

products of type indicated,
Factory Blending: For tile exhibiting color variations within the ranges selected during

submittals, blend tile in the factory and package so tile units taken from one package shn
in n:nlurs as thl:m: taken ﬁ'nm other pﬂckages and match gpproved Sﬂmples

\
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Factory-Applied Temporary Protective Coating: Where indicated under tile tvpe, protect exposed
surfaces of tile against adherence of mortar and grout by pre-coating them with a continuous film of
petroleum paraffin wax, applied hot. Do not coat unexposed tile surfaces.

3.1.11 TILE PRODUCTS

Wall Tile: Provide flat tile complying with the following requirements:
Module Size: As indicated on Drawings.
Water Absorption: Less than 6% to ASTM C373.

#  Thickness: minimum 3 mm to 5 mm.
#  Face: Plain with modified square edges or cushion edges. Background/Base: 15mm thick 1:4

cementfsand render on concrete or concrete blockworks.

Bedding: Thin cement based adhesive to be approved

Grouting material: Epoxy grout Nitotile 489 as supplied by Fosroc or equal approved to be used in
accordance with manufacturer recommendations. Colour to architects approval,

Movement joinis: All internal corners; Width: Gmm,

3.1.12 MISCELLANEOUS MATERIALS

i.  Trowel able Underlayment's and Patching Compounds: Latex-modified, Portland-cementbased
formulation provided or approved by manufacturer of tile- setting materials for installations
indicated.

il. Temporary Protective Coating: Provide product indicated below that is formulated to
protect exposed surfaces of tile against adherence of monar and grout; is compatible with tile,
mortar, and grout products; and is easily removable after grouting is completed without damaging
grout or tile. | Petroleum paraffin wax, fully refined and odorless, containing at least 0.5 percent
oil with a melting point of 49 to 60 deg C per ASTM D 87,

iii.  Tile Cleaner: A neutral cleaner capable of removing soil and residue without harming  tile  and
grout surfaces, specifically approved for materials and installations indicated by tile and grout

manufacturers.

31,13 MIXING MORTARS AND GROUT
i.  Mix mortars and grouts to comply with referenced standards and mortar and grout manufacturers'
written instructions.
ii.  Add materials, water, and additives in accurate proportions.
iil.  Obtain and use type of mixing equipment, mixer speeds, mixing containers, mixing time, and other
procedures to produce mortars and grouts of uniform quality with optimum performance
characteristics for installations indicated.

31L14 EXECUTION EXAMINATION

Examine substrates, areas, and conditions where tile will be installed for compliance with requireme
for installation tolerances and other conditions affecting performance of installed tile.

e
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*  Verify that substrates for setting tile are firm; dry; clean; free from oil, waxy films, and curing
compounds; and within flatness tolerances required by referenced ANSI A108 series of tile
installation standards for installations indicated.

3.2 PORCELAIN

3.2.7 GENERAL

RELATED DOCUMENTS: Related Drawing and Detail.
SUMMARY: This Section includes the following:
*  Porcelain Tiles.

DEFINITIONS
I Module Size: Actual tile size (minor facial dimension as measured per ASTM C 499) plus joint

width indicated.
. Facial Dimension: Actual tile size (minor facial dimension as measured per ASTM C 499).

iii.  Facial Dimension: Nominal tile size as defined in ANSI A137.1.

3.1.8 PERFORMANCE REQUIREMENTS

Static Coefficient of Friction: For tile installed on walkway surfaces, provide products with the
following values as determined by testing identical products per ASTM C 1023:
=  Level Surfaces: Minimum 0.6.

Load-Bearing Performance: Provide installations rated for the following load-bearing performance level
based on testing assemblies according to ASTM C 627 that are representative of those indicated for this
Project:

Heavy: Passes cyeles | through 12. Use where indicated in finishing Schedules.

Moderate: Passes cycles 1 through 10, Use for other applications indicated on Schedule where heavy
duty is nod indicated.

319 SUBMITTALS

Product Data: For each type of tile, mortar, grout, and other products specified.
Shop Drawings: For the following:
» Tile patterns and locations,

&  Widths, details, and locations of expansion, contraction, contrel, and isolation joints in tile
substrates and finished tile surfaces.
» Locate precisely each joint and crack in tile substrates, record measurements on shop drawings,

and coordinate them with tile joint locations, as approved by Consultant.

Tile Samples for Initial Selection: Manufacturer's color charts consisting of actual tiles or sections of
tiles showing the full range of colors, textures, and patterns available for each type and cgmpqaftinn
of tile indicated. Include Samples of accessories involving color selection.

Samples for Verification: Of each item listed below, prepared on Samples of size and mmd‘ ien
indicated. Where products involve nogma paapiations, include Sample sety'sh ing the
full range of variations expected. NJ
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» Each type and compesition of tile and for each color and texture required, at least 400 mm square,
mounted on braced cementitious backer units, and with grouted joints using product complying
with specified requirements and approved for completed work in color or colors selected by
Consultant.

»  Full-size units of each type of trim and accessory for each color required.

»  Stone thresholds in 150-mm lengths. v. Master Grade Certificates: For each shipment, type, and

composition of tile, signed by tile manufacturer and Installer,

Product Certificates: Signed by manufacturers certifying that the products furnished comply with
requirements.

Installer Experience: List of five projects (minimum) of a similar nature carried out successfully by the
installer with the same product.

Installer Experience: List of five projects (minimum) of a similar nature carried out successfully by the
installer with the same product Qualification Data: For firms and persons specified in the "Cuality
Assurance™ Article to demonstrate their capabilities and experience. Include lists of completed projects
with project names and addresses, names of Consultants and Employers, and other any information
required by Consultant,

Test Reports: Material test reports from qualified independent testing laboratory indicating and
interpreting test results relative to compliance of tile and tile setting and growting products with

requirements indicated.
Setting Material Test Reports: Indicate and interpret test results for compliance of tile-setting and -

grouting products with specified requirements.
31210 QUALITY ASSURANCE

Quality System: Comply with 1SO 90014002 Quality System as a minimum. Incorporate all the
standard procedures supplied by the Consultant and the Emplover.

Installer Qualifications: Engage an experienced installer who has completed tile installations similar in
material, design, and extent to that indicated for this Project and with a record of successful in-service
performance.

Source Limitations for Tile: Obtain each color, grade, finish, type, composition, and varicty of tile from
one source with resources to provide products from the same production run for each contiguous area of
consistent quality in appearance and physical properties without delaying the Work.

Source Limitations for Setting and Grouting Materials: Obtain ingredients of a uniform quality for
each mortar, adhesive, and grout component from a single manufacturer and each aggregate from one

source or producer,
Source Limitations for Other Products: Obtain each of the following products specified in this

Section from one source and by a single manufaciurer for each product:
&  Stone thresholds.

*  Waterproofing.

& Cementitious backer units.

#  loint sealants,
Mockups: Before installing tile, construct mockups for each form of construction and finish required to
verify selections made under Sample submittals and to demonstrate aesthetic effects and qualities of

materials and execution, Build mockups to comply with the following requirements, using materials
indicated forgompleted Work, £
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* Locate mockups in the location and of the size indicated or, if not indicated, as directed by
Consultant.

*  Motify Consultant 7 days in advance of the dates and times when mockups will be constructed.

*  Demonstrate the proposed range of aesthetic effects and workmanship.

*  Obtain Consultant's approval of mockups before proceeding with final unit of Work,

+  Maintain mockups during construction in an undisturbed condition as a standard for judging the
completed Work. 1) Approved mockups in an undisturbed condition as judged solely by the
Consultant at the time of Substantial Completion may become part of the completed Work,
otherwise demolish mockups, remove rubbles from site and install permanent works.

Pre-installation Conference: Conduct conference at Project site to comply with requirements of
Project Management and Coordination.

3.2L11 DELIVERY, STORAGE, AND HANDLING
i.  Deliver and store packaged materials in original containers with seals unbroken and labels intact
until time of use, Comply with requirement of ANSI A137.1 for labeling sealed tile packages.
il.  Prevent damage or contamination to materials by water, freezing, foreign matter, and other causes.
iii.  Handle tile with temporary protective coating on exposed surfaces to prevent coated surfaces from
contacting backs or edges of other units. If coating does contact bonding surfaces of tile, remove
coating from bonding surfaces before setting tile.

3.2.12 EXTRA MATERIALS

Deliver extra materials to Employer. Furnish extra materials described below that match products
installed, are packaged with protective covering for storage, and are identified with labels describing
conients,

* Tile and Trim Units: Furnish quantity of full-size units equal to 3 percent of amount installed, for

each type, composition, color, patiern, and size indicated.

3213 PRODUCTS GENERAL

» Provide tile complying with Standard Grade requirements, unless otherwise indicated.

« Retain below with appropriate definitions in referenced part | article.

» For facial dimensions of tile, comply with standard requirements unless otherwise indicated.

®  Tiles are to be highest grade of production in manufacturer's quality grading system.
il. ANSI Standards for Tile Installation Materials: Provide materials complying with ANSI standards
referenced in "Setting Materials® and “Grouting Materials" articles.
iii. Colors, Textures, and Patterns: Where manufacturer's standard products are mu:lu:all:d
grout, and other products requiring selection of colors, surface textures, patterns, and other a

characteristics, provide specific products or materials complying with the following requirem
Provide Consultant's selections fmn mg ufu:l:uﬁ‘.# FuJ range of colors, textures, and pftterns fo

v
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products of type indicated.

iv. Factory Blending: For tile exhibiting color variations within the ranges selected during Sample
submittals, blend tile in the factory and package so tile units taken from one package show the same range
in colors as those taken from other packages and match approved Samples.

v. Mounting: Where factory-mounted tile is required, provide back- or edge-mounted tile assemblies as
standard with manufacturer, unless another mounting method is indicated.

vi. Factory-Applied Temporary Protective Coating: Where indicated under tile type, protect exposed
surfaces of tile against adherence of mortar and grout by precoating them with a continuous film of
petroleum paraffin wax, applied hot. Do not coat unexposed tile surfaces.

3.2.14 TILE PRODUCTS
i.  General Characteristics: Tiles are to comply with the following general requirements:
Floor Tikes:
1} Abrasive Hardness: Minimum Index 233 to ASTM C 501 (unglazed tiles), unless
otherwise specified.
2) Bending Strength: Minimum 35 Kg/cm2 o ASTM C 648.
3) Water Absorption: As specified.
4} Chemical Resistance: Unaffected with moderate acids.
5) Tile Rating: For heavy duty floor by a rating system acceptable to the Consultant,
6) Background/Base: 15mm thick 1:4 cement/sand render on concrete or concrete block
works.
7} Bedding: Thin cement based adhesive o be approved
8) Grouting material: Epoxy grout Nitotile 439 as supplied by Fosroc or equal approved to
be used in accordance with manufacturer recommendations. Colour to architects approval.
9 Movement joints: All internal corners; Width: Gmm,
10} Accessories: all exposed edges and corners to have preformed rounded edges.

3.1.15 FLOOR TILING

Background/Base: screed 1 in-silu concree
Screed: 1:3:6 cement/sand/aggregate semi-dry screed laid to falls and towards floor drain outlets, overall
thickness of flooring to be 75mm Bedding: Waterproof adhesive on cement | sand bed Adhesive: to be
approved

Waterproofing: 2 coats Fosroc Nitoproof 10, or equal, to B.5. Standard, laid to manufacturer's
recommendations, with necessary accessories

Grouating material: Epoxy grout Nitotile 489 as supplied by Fosroc or equal approved to be used in
accordance with manufacturer recommendations, Colour to architects approval.

Joint width: 2 mm

Movement joints:

Location: At all perimeters including door thresholds;

Width: 2 mm

Accessories: Skirting: Coved skirting tiles, 100mm high to match ceramic floor tiles, set flush with
render, 10 be fixed on plastered walls, grouted with epoxy grout Mitotile 489 as supplied by
Fosroc or equal approved, applied in accordance with manufacturers recommendations.

A~




Technical Specifications

J.216 GROUTING MATERIALS

i. Sand-Portland Cement Grout: ANSI A108.10, composed of white or gray cement and white or
colored aggregate as required to produce color indicated.
il. Chemical-Resistant Epoxy Grout: ANSI A 118.3, color as indicated.

Provide product capable of resisting continuous and intermittent exposure to temperatures of up to 60
deg C and 100 deg C, respectively, as certified by mortar manufacturer for intended use,
iii. Grout Colors: Provide colors as selected by the Consultant from manufacturer’s full range of
standard and custom colors. Finish shall be smooth, unless otherwise specified or directed by the
Consultant

3.2.17 ELASTOMERIC SEALANTS

i. General: Provide manufacturer's standard chemically curing, elastomeric sealants of base polymer and
characteristics indicated that comply with applicable requirements of Joint Sealants.

ii. Colors: Provide colours of exposed sealants to match colors of grout in tile adjoining sealed
joints, unless otherwise indicated.

3.2.18 MISCELLANEOUS MATERIALS

i. Trowelable Underlayments and Patching Compounds: Latex-modified, Portland-cement-based

formulation provided or approved by manufacturer of tile- setting materials for installations indicated.

ii. Temporary Protective Coating: Provide product indicated below that is formulated to

protect exposed surfaces of tile against adherence of mortar and grout; is compatible with tile, mortar, and

grout products; and is easily removable after grouting is completed without damaging grout or tile.
Petroleum paraffin wax, fully refined and odorless, containing at least 0.5 percent oil with a melting

point of 49 to 60 deg C per ASTM D 87.

iii. Tile Cleaner: A neutral cleaner capable of removing soil and residue without harming tile and

grout surfaces, specifically approved for materials and installations indicated by tile and grout

manufacturers

32,19 MIXING MORTARS AND GROUT

i. Mix mortars and grouts to comply with referenced standards and mortar and grout manufacturers'
wrilten instructions.

ii. Add materials, water, and additives in accurate proportions.

iii. Obtain and use type of mixing equipment, mixer speeds, mixing containers, mixing time, and other
procedures to produce mortars and grouts of uniferm guality with eptimum performance characteristics
for installations indicated.

3.2.20 EXECUTION EXAMINATION

Examine substrates, areas, and conditions where tile will be installed for compliance with requirements
for installation tolerances and other conditions affecting performance of installed tile.
s Verify that substrates for setting tile are firm; dry; clean; free from oil, waxy films, and curing

compounds; and within flatness tolerances required by referenced AMNSI AIOQS series of tile

(

installation standards for installations indicated.
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DOORS, WINDOWS AND CEILINGS
13 WOOD WORK FOR DOOR WINDOW FRAMES AND SHUTTERS

337 DESCRIPTION

Works covered under this item shall consist of fumishing, finishing and installing of wooden door/
window frames and shutters of the size and shape shown on the Drawings and/or as specified in the Bill
of CQuantities and/or as directed by the Engineer including supplying and fixing of all finished hardware
and glazing.

338 GENERAL REQUIREMENTS

Design drawings

Design Drawings shall be thoroughly studied by the Contractor before the Work is commenced. Detail of
joints as shown on the Drawings must be specifically checked. If any detail description or specification is
found missing or in the opinion of the Contractor inadequate, inconsistent or otherwise, the Contractor
shall draw the same to the attention of the Engineer who may make necessary arrangements as deemed fit,
On no account, the Contractor shall use his own judgement when any discrepancy is noticed in the
Drawings, details and descriptions.

Shop drawings

Detailed Shop Drawings of deors and windows and other wooden works including glazing and
installation details, when required, shall be submitted to the Engineer for approval.

Shop Drawings shall include the submission of manufacturer’s literature, brochures and delivery date for
all finish hardware and manufacturer’s literature or specification for glass.

Fabrication of wooden doorsfwindows shall not start until the Engineer approves the Shop Drawings.
Samples

Within 35 days (or as may be specified otherwise) following the Contract is awarded, the Contractor shall
furmish the Engineer, for his approval, a complete list in 4 copies of all hardware proposed for use under
the Contract, scheduling all hardware for every doorfwindow.

The Contractor shall submit 1o the Engineer two pieces of wood specimens, each of size 150mm x
250mm x 25mm, for his approval. The Contractor shall submit to the Engineer one sample of each type of
finished hardware for doors and windows for his approval. However, the hardware shall be of the quality
equal to or better than the samples, if available in the Engineer’s office.

The Contractor shall submit to the Engincer two pieces of glass sample, each of size 150mm x 200mm
and of required thickness proposed for glazing for his approval. The samples shall bear the name of the
manufacturer, thickness and the type of glass.

All approved samples may be kept at Site for comparing the materials supplied by the Contractor.

The works of this Sub-section shall not commence until the samples get approval of the Engineer.

339 OTHER REQUIREMENTS

Dimensions shown on the Drawings are finished dimensions. In sizing rough components, necessary
allowance, therefore, must be kept for the working loss arising from planning, smoothening and finishing.
Requisite precautionary measures against fire, denting, breakage or loss must be ensured while the articles
are in transit and till the supply is completed.

Polishing or painting, as the case may be, shall be done at Site on receiving approval of the woodwork,
carpentry etc. by the Engineer. The working area shall be cleaned properly before the finishing works
start and subsequently before each day's work to ensure reasonably dust-free surroundings.

Particulars of the workshop, working area and storage space must be furmished to the Engineer, which
shall be checked by him. If required, modifications shall be made as instructed by the Engineer to ensure
proper atmosphere and amenities,

The Contractor shall provide adequate locked-up storage space. The Contractor shall replenish all lost or
damaged hardware at his own expenses,

In case of inflicting injury to any part of the building/other works while installing, the Contractor sha
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rectify the same employing proper workers of the trade and furnishing all requisite materials at his own
eXpenses.

The Contractor shall keep the Employer indemnified against all charges, which may arise out of this
Contract in case of procurement of timbers from local sources.

3310 MATERIALS
Timber
General
Timber, only as specified on the Drawings and Bill of Quantities, shall be used. Timber used for
woodwaork shall be well seasoned, kiln dry containing not more than 8% to 12% moisture so as to ensure
minimum tendency towards warping, shrinking and swellings. It shall be free from all defects, such as
large or loose knots, saps, shakes, upscts, wane edge and twisted fibre. It shall also be free from all
diseases such as decay, wet rot, drv rot, woodworms and white ant. Timber shall be finished to the exace
dimensions shown on the Drawings or as directed by the Engineer. The pieces of wood shall be properly
finished by planer and other tools before joining and the completed wood works shall be accepted by the
Engineer before fixing those in position.
Wood for frame
High guality, well-seazoned Garjan, Jarul, Local Sal, ShilkaraiiChikrashi, Telsu and Teak Chambol or any
other equivalent type of wood as approved by the Engineer, shall be used for frame work or any other
related works required.
Wood veneered flash door shutter
Jack wood, Gamari and Chapalish wood, Teak Chambaol wood and Chittagong Teak wood veneered flash
door shall be used for door shutter or sash or any other related works required. Any other equivalent type
of wood may be used when it is required by the Engineer.
Wead for sohd door shutter
High quality Jack wood, Chittagong Teak wood, Gammari and Chapalish wood and Teak Chambol wood
or any other equivalent type of wood, as approved by the Engineer, shall be used for solid door shutter ar
any other related works required.
Wood for panel door shutter
High quality Jack wood, Chittagong Teak wood Gammari and Chapalish wood and Teak Chambol wood
or any other equivalent type of wood, as approved by the Engineer, shall be used for solid door shutter or
any other related works required.

3311 FINISH HARDWARE

33127 MATERIALS AND FINISH

Two sets of complete list indicating the manufacturer's name, brand name, tvpe, size and location of all
hardware to be installed shall be submitted to the Engineer for his approval. No hardware shall be ordered
until the Enginesr has approved this list.

Unless otherwise specified on the Drawings and in the Bill of Quantities or directed by the Engineer,
specifications of the finish hardware shall be as fallows:

Door hinges

Hinges shall be locally available, best quality iron or brass hinge of 100mm size and attached with No. 8
steel screw 32Zmm long, as approved by the Engineer or as directed by him.

Door stopper

Door stopper shall be made of timber as specified previously in the relevant portion of this Sub-section
and shall be 100mm long to act as a stopper to keep the door in open position. Cleat with 65mm steel
hinge, “Lion™ brand or approved equal shall be fixed with No. 6 steel screws 20mm long, “Diamond™ or
“Star” brand or equal standard approved by the Engineer or as directed by him. One cleat to be fipgished
for each leaf as approved by the Engineer.

PVC buffer block

(5
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with Mo 8 steel screw 50mm long, “Diameond” or “Star” brand or approved equal or as directed by the
Engineer. Cne block to be furnished for each leaf as approved by the Engineer.

Door handle

Door handle shall be locally available best quality chromium or nickel plated 150mm long, attached with
No.7 steel screw 25mm long or as directed by the Engineer. Two handles to be furnished for each door,
one inside and one outside as approved by the Engineer.

Door tower bolts

Door tower bolts shall be locally available best quality 250mm and 200mm brass or iron bolis fined on
the interior side of the door leal. 250mm long bolts shall be fitted at the top of the leaf vertically and the
200mm long bolts shall be fitted at the bottom of the door leaf horizontally. The 250mm and 200mm
tower bolis shall be fitted with No. & brass screw 20mm long and as approved by the Engineer.

Hatch bolt

Hatch bolt shall be locally available best quality brass or iron bolt 300mm long fixed with approved bolts
and nuts fitted on the outside of the door for locking arrangement as per direction of the Engineer.
Window hinge

Window hinge shall be locally available best quality [00mm iron hinge, “Lion™ brand or approved equal,
T5mm x 50mm in size and fixed with No. 7 steel screw 25mm long “Diamond™ or “Star” brand or
approved equal or as directed by the Engineer. Three hinges shall be furnished per window,

Window handles

Window handles shall be locally available best quality Chromium plated 100mm long, “Lion" brand or
approved equal or as directed by the Engineer. One handle shall be furnished for each leaf at the centre on
the inside.

Windows catch hook

Window catch hook shall be locally available best quality, “Diamond™ brand or approved equal,
galvanized iron 225mm long or as directed by the Engineer. One catch hook shall be furnished for each
leaf.

Window tower bolt

Window tower bolt shall be locally available best quality iron, “Diamond™ brand or approved equal.
Tower bolts 1 50mm leng be fitted on the interior side of the window leaf. Tower bolts shall be fixed with
No. 5 steel screw Z0mm long, “Diamond” or “Star” brand or approved equal or as directed by the
Engineer and fixed vertically one each at the top and bottom on the interior side of the leaf to close the
window from inside.

Glass

All glass shall be the approved best quality locally available sheet glass unless otherwise specified and
shall be of the various sizes and thickness as shown on the Drawings and Bill of Quantities. All glass
shall be free from bubbles, distortion and flaws of every Kind with even surface and free from all other
imperfections. Each piece of glass shall bear a label indicating the name of the manufacturer, the
thickness and the type of glass, Label shall remain on the glass till they are cleaned finally on completion
of work.

Lock sets

All Lock sets shall be of the best quality *Yale® brand door lock or approved equal in perfect operating
conditions or as directed by the Engineer, if not shown on the Drawings or mentioned elsewhere, Strikes
shall be used where required to protect trim from being marred by hatch bolt. Three keys shall be
furnished with proper identification for each lock set.

3313 JOINERY

Joints shall be made according to the sizes and profiles as shown on the Drawings,
Mo extra nails or screws, other than those used in the approved samples, shall be used. Mails and screws to
be used on finished surfaces shall be fitted slightly below the surface. Polyvinyl acetate adhezive of “Aica
Aibon’ brand or other equivalent brand shall be used where use of adhesive is required or instructed.
Wooden pins, where rcquiT;i_Er instructed, shall be of the same specimen, perfectly round and pre
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fitted in the holes which shall be circular.

All joints shall be of such true-fit that they will not be discernible from a distance of ane meter.

Layout of the joints shall be made by using accurate instruments, A knife can be used whenever a line is
to be cut. A sharp pencil can be used for all layouts and specially when part of the area is to be cut away.,
All measurements shall be made from a common starting point, edge or surface. All identical joines shall
be laid out at the same time. Two members of each joint shall always be identified with a pencil mark for
quick identification during assembling.

Right instrument or machine shall be used for cach cut. The cut shall always be made just inside or
outside the layout line. The joints shall be trimmed out with a router plane or chisel when necessary,
Proper type of clamping devices shall be used for assembling the joint. A trial assembly shall be made to
make sure that each joint shall fit properly. A correct method of fastening shall have to be determined.
The same shall be completely square and aligned when properly assembled.

3314 GLUING UP

The stock shall be glued together where necessary. The glue shall be of “Aica Aibon® brand Polyvinyl-
acctate emulsion adhesive or its equivalent quality. The grain of all the pieces shall run in the same
direction. The edge of gluing stock shall be of the same maturity and strength.
Crood glue must develop the full strength of the wood under all condition stress. To obtain this result, it 1s
necessary to control the gluing operation as well as the condition of the material. The moisture content
before gluing shall not be too low or too high.
The average moisture content of wood is about twelve percent. High quality glue joints can not be made
on wet wood. The moisture content of timber shall be checked through each step of manufacturing
preferably with an electrical Moisture Meter. The following points must be checked in order to ensure
proper gluing:

i.  Pars of the assembly are at proper moisture content and temperature.

i, Gluing surfaces have been made smooth, free from irregularities and even as much as possible,
iii.  All joints have been placed under equal pressure.
iv.  Excess glue has been removed before machining.

3.3.15 FABRICATION AND INSTALLATION

All materials and finish shall get the approval of the Engineer before they are installed. All hardware and
accessories shall be purchased in the manufacturer’s original packages complete with all required
trimmings. They shall conform to the requirements of the specifications and no substitution shall be made
for the samples submitted without prior approval of the Engineer. Required templates shall be submitied
for proper installation.

All wood works shall be fabricated and installed in a way to conform to the details and dimensions
indicated on the Drawings in the Bill of Quantitics and as directed by the Engineer.

All hardware and accessories shall be of best stainless and non-corroding variety of screws, bolts, nuts
and other fastenings and approved by the Engineer before attaching them. These shall be of the same
finish as the matenial, which they attach and shall be of the type and standard of the manufacturer.

All items of finish hardware and accessories shall be carefully fitted and adjusted to ensure smooth
operation. All items of finish hardware and accessories shall be in perfect operating condition and
undamaged while installing,

Doorfwindow frames shall be properly cut, housed together and jointed with ‘mortice” and *tenon’ joints,
The frames shall be rabbeted on one side by a cut measuring 13mm in one direction and the full thickness
of the shutter in the other. Frames shall be plumbed and leveled with corners at right angles, All exposed
surfaces shall be smoothened with sandpaper. Back faces of wood, remaining in contact with or against
concrete or masonry, shall be treated with a minimum of two coatls of wood preservation
ereosote or solignum. Wood p atives, to be dised, slglil be approved by the Engineer,

"
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The frame shall be fitted vertically in position true and plumb and fixed with clamps made with M.5.
angle iron of size 375mm x 40mm x émm set in cement concrete within the masonry wall. There shall be
six clamps for door frames and four clamps for window frames in general. However, the number and the
size of the clamps shall conform to the requirements of the Drawings and as specified in the Bill of
Cuantities. The clamps shall be fitted by filling the recess properly so as to fit the frame nicely with the
wall.

Door sash shall be of panel design and made as shown on the Drawings. Panel-sash frame shall be housed
and jointed with mortise and ‘tenon’ joints. Panels for doors shall be solid wood, placed properly in
retaining grooves with 4mm gap between adjacent panels on all sides or as indicated/shown on the
Drawings,

Doorfwindow frames and door sash shall be approved by the Engineer on assembling and before
installing in position.

All hardware shall be installed and all door/window assemblies shall be fitted properly with minimum
clearances. Hinges shall be recessed flush with surmounding wood surfaces. All sash shall be tested for
proper and smooth operation without hinge bind.

On completion of doorfwindow installation, all wood surfaces shall be French polished or painted.

3316 GLAZING

Cieneral requirements

All glazing work shall be performed in accordance with the typical glazing details shown on the
Drawings. Joints and spaces, (o be zealed, shall be thoroughly dried and made free from dust and other
foreign materials before glazing. All glass shall be set with proper clearance as recommended by the
manufacturer at all edges. Glass with nipped or damaged edges shall not be installed. Adjacent materials,
which are solid, shall be cleaned immediately before the scalant and compound harden or stain the
adjoining surfaces.

Glazing process

Glass to be cut to provide a clearance of 1.7mm to 3mm on all sides. A thin layer of sealant made of
chalk, double boiled linseed oil and resin is to be applied to the frame surfaces coming in contact with the
glasz, The glass panes shall be fitted in 1o the rabbet not less than 20mm wide taking care to centre with
equal clearance of jambs between glass and frame. The glass is next to be pressed firmly in to the place
against the sealant. A bead of sealant is then to be laid in to the spaces between the glass and the frame,
Sufficient sealant shall be applied so that when the stop is put in place, the sealant will be forced in to the
gap between the glass and the stop and completely fill the space between the frame, glass and stop. The
removal stop is then to be installed. The remaining space between the face of glass and stop shall be
completely filled with sealant,

Cleaning

Mo glazing shall be considered complete until and wnless paints and other stains have been removed from
the surface of the glass. Glass must be cleaned and polished with pads of damp cloth and then with clean
dry soft cloths. It will have to be finally finished with appropriate glass cleaning fluid and made
absolutely free of foreign particles.

Defects and breakage

The Contractor shall replace any glass not conforming these specifications or having defects not
admissible under the manufacturer's grading rules. The Contractor shall replace all glass, broken, cracked
or chipped by his workers or by faulty installation or from any other cause. All glasses shall remain in
perfect condition at the time of handing over of the building to the Employer.

3.3.17 MEASUREMENT

All wood doorfwindow frames and assemblies completed, including all hardware installed in place, shall
be measured in cubic meter for the specified section of the installed frame and accepted by the Engincer.
All wood door/window leaf and assemblies completed, including glass panes and all hardware installed i
place shall be measured in square meter of the installed area and accepted by the Engineer.

1
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3318 PAYMENT

For all wood door/window frames, the amount of completed and accepted work measured as provided
abowve shall be paid at the Contract unit price per linear meter, which payment shall constitute the full
compensation for furnishing all materials and assemblies, fitting and fixing the frames, filling the recess,
painting, all tools and appliances and labour including storage, transport, providing scaffolding and other
works as well as all incidentals necessary for completion of all works as per specifications and
requirements described under this Sub-section the Bill of Quantities, as shown on the Drawings and as
directed by the Engineer.

For all wood door/window shutters including window glass panes, the amount of completed and accepted
work measured as provided above shall be paid at the Contract unit price per square meter, which
payment shall constitute the full compensation for furnishing all materials, hardware and assemblies,
fitting and fixing the shutters/panes, all tools and appliances and labour including storage, transport, and
providing scaffolding and all other works as well as all incidentals necessary for satisfactory completion
of all works as per specifications and requirements described under this Subsection the Bill of Quantities,
as shown on the Drawings and as directed by the Engineer.

Item of Payment Unit
Wood dooriwindow frame Cubic meter / Cubic feet
Wood deor/window shutters/panes Square meter / Square feet

3.4 VENEERED PARTEX FIXED PANEL DOORWINDOW

347 DESCRIPTION

Works covered by this item shall consist of supplying and fitting fixing Gammari Veneered Partex Panel
of the size and shape as shown on the Drawing or as directed by the Engineer including supplying and
fixing of all necessary hardware and meeting all requirements as described under the Sub-section on the
"Wood Work for DoorWindow Frames and Shutters”,

348 GENERAL REQUIREMENTS

Same as stated under the Sub-section on “Wood Work for Door™Window Frames and Shutters”,
349 OTHER REQUIREMENTS

Same as stated under the Sub-section on *Wood Work for Deor™Window Frames and Shutters”.
31.4.10 MATERIALS

Gammari Veneered Partex door'window panel.
3.4.11 JOINERY

Same as stated under the Sub-section on *Wood Work for Door/Window Frames and Shutters®.
3.4.12 GLUING UP

Same as stated under the Sub-section on *Wood Work for Door™Window Frames and Shutters®.
1413 FINISH HAEDWARE

Same as stated under the Sub-section on *Wood Work for Door™Window Frames and Shutters’.
1414 FABRICATION AND INSTALLATION

Same as stated under the Sub-section on “Wood Work for Door™Window Frames and Shutters’.
1415 MEASUREMENT

All Veneered Partex panel doorwindow and assemblies completed and all hardware installed ip place
shall be measured in square meter of the installed area. Only the works completed in accordan
provisions of the BOQ), and/or as shown on the Drawings and/or as directed by the Engineefdd accepred
by the Engineer will be eligible for payment.
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3416 PAYMENT

For all Veneered Partex panel door'window and assemblies, the amount of completed and accepted work
measured as provided above shall be paid at the Contract unit price per square meter, which payment shall
constitute the full compensation for fumishing all materials, hardware and assemblies, fitting and fixing
the panel, all wels and appliances and labour incleding storage, transport, and providing scaffolding and
all other works as well as all incidentals necessary for satisfactory completion of all works as per
specifications and requirements described under this Sub-section the Bill of Quantities, as shown on the
Drawings and as directed by the Engineer.

[tem of Payvment Unit

Veneered Partex fixed panel door/window Square meter / Square fee

3.5 ALUMINIUM DOORS, WINDOWS AND CURTAIN WALLS

357 DESCRIFTION

Works covered under this item shall consist of supplying and fixing aluminum products of vanious types
and uses such as doors, windows, curtain wall, curtain rail, cladding/flushing of sills, window grills, etc.
fitted with necessary hardware, glass (where required) and finished in accordance with applicable
Drawings and specifications.

358 MATERIALS AND PRODUCTS

Doors, windows and curtain walls

Doars, windows, curtain walls ete. shall be of approved standard conforming to the LS. Architectural
Aluminium Manufacturing Association (AAMA) or approved equivalent specifications. The frames and
such members shall be of extruded shape made of 6063-T5 high quality aluminum alloy having a
minimum section thickness of 1.8Bmm unless otherwise shown on the Drawings or indicated in the Bill of
Cuantities and shall conform to the U5, Architectural Aluminum Manufacturing Association or approved
equivalent standard.

Fasteners, hardware and anchors

Fasteners, hardware and anchors shall be of aluminum or non-magnetic, non-corrosive material
compatible with aluminum. All windows shall be provided with non-jamming latches of rocker type
designed to be locked from inside. Window locks shall be *flush type’ as manufactured by the Adams
Rite Manufacturing Company of Glendale, California or any approved equivalent. The doors shall be
provided with cylinder lock and suitable built-in-non-jamming latches and bolts.

Security locks shall be pin type “Mortice” lock, 6 or 7 pins and adaptable to Master, Grand Master and
Cireat Girand Master keys. Sliding windows and doors shall be fitted with adjustable sealed bearing
sheaves of durable hydrated nylons or approved equivalent. Closer, push/pull and kick plates shall have 1o
match with the frames. Any other necessary hardware to be incorporated in the works shall also match
with the frame. Assembly and installation screws shall be of stainless steel, Doors, windows, curtain walls
etc., to be installed with *Teflon® injected expanding bolts and sills, shall contain adequate provisions for
drainage. Head, sills and jamb members shall be comprised as single unit. Aluminum to aluminum
contact between hardware parts or moving members shall not be permitted, Such contacts shall be
properly insulated.

Glazing beads

Cilazing beads shall be aluminum shape-in-interchangeable iype.

Weather stipping

Weather stripping shall be of neoprene or silicon treated woven wood or any approved equivalent.

Joints

All joints shall be mechanically done square (telescopic) joints. Mo ‘“Mitral” joints and forced fitting shall
be accepted. All units shall be fabricated at the factory with high dimensional accuracy. It shall be rjgid
and designed to permit complete weather stripping. In principle, the parts should be put togethe
lapping screws,
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Surface finish

All expesed surfaces of aluminum members shall be factory finish and of substantially uniform
appearance maintaining the “Architectural™ standard.

All exposed surfaces shall be given a natural Anadic Oxide Hardcore coating of 15 micron in thickness
and a density of 4 mg per square centimeter and a uniform colour tone conforming to the U5,
Architectural Aluminum Manufacturing Association or any other approved equivalent standard. The
colour spectrum shall be an-lock. Finish of hardware shall match closely with the doorfwindow/curtain
wall finish.

Acoessories

All accessories necessary for proper fixing and operation such as anchors, clips, fins, sub-frames, metal
sills, mullion, covers, other trim, cleaning anchors, glazing beads, weathering and glazing strips, hardware
and mechanical operators, etc, shall be supplied ready to set in place with the door, window, curtain wall
units.

Steel or wood sub-frames shall be painted with Zine Chromatic primer incase of steel and with wood
preservative in case wood. Steel anchor shall be properly insulated from aluminum frame.

Sealant

Sealant shall be one part elastic compound of “Architectural™ grade caulk and shall be in matching colour.

359 SHOF DRAWINGS

The Contractor shall prepare detailed design of all works involved in line with the Employers design and
prepare Shop Drawings for the total works and submit to the Engineer for approval before factory
fabrication starts. All exterior doors, windows and curtain walls shall be designed to withstand a wind
pressure of 180 kgfom2,

3510 INSTALLATION

All units shall be assembled at Site under proper conditions, erected, fixed and glazed in place in strict
confermity with the manufacturer’s instruction. All cut-out operations for hardware preparation shall be
made accurately and reinforced as required.
All doors, windows, curtain walls, etc, shall be set plumb, square, level and in exact alignment with
surrounding works and shall be securely anchored ready for operation. All joints between the masonry
opening and frames shall be caulked and sealed afier installation of the frames. All installation works
shall be done and finished in such a way as to ensure a free and smooth operation.
Abrasion or other injuries to the finished surfaces shall be carefully avoided. Cleaning should be
accomplished with plain water or a petroleum type cleaning agent or with the manufacturer's
recommended cleaning reagent. No corrosive reagent shall be used

3511 MEASUREMENT

All aluminium door and window frame shutter with glass assemblies complex including all hardware,
installed in place shall be measured in square meter of the installed frame. Only the works completed in
accordance with the provisions of the BO(), andfor as shown on the Drawings and/or as directed by the
Engineer and accepted by the Engineer will be eligible for payment.

1512 PAYMENT

For all aluminium door and window frame shutier with glass, the amount of completed and accepted work
measured as provided above shall be paid at the Contract unit price per square meter, which payment shall
canstitute the full compensation for furnishing all materials and assemblies and hardware, fitting and
fixing, all tools, accessories and appliances and labour including storage, transport, and providing
scaffolding and all other works as well as all incidentals necessary for satisfactory completion
works as per specifications and requirements described under this Subsection the Bill of Quapgi
shown on the Drawings and as directed by the Engineer.
liem of Payment Linit
Aluminium door, windows an
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36 LIME

Lime shall be stone lime of good quality high calcium lime containing calcium oxide from 95% upwards.
The impurities, insoluble in acids, should not exceed 3% for the quick lime and 1% for the hydrated lime.
Limes shall conform to the requirements of ASTM C 5 for quick lime and ASTM C 207 for hydrated
lime.

3.6.7 STORAGE AND HANDLING OF LIME

Quicklime shall be slaked as soon as possible, If not possible, it may be stored in compact heaps having
only the minimum of exposed area. The heaps shall be stored on a suitable platform under a roof
protected from rain and wind. A minimum space of 300mm shall be provided all round the heaps to avoid
bulging of walls.

Un-slaked lime shall be stored in a watertight place and shall be separated from combustible materials.
Hydrated lime shall be supplied either in containers or sacks, such as jute bags lined with polyethylene or
high density polyethylene woven bags lined with polyethylene or craft paper bags. [t shall be stored in a
dry room to protect the lime from dampness and to minimize warchouse deterioration.

When dry slaked lime is to be used within a few days, it shall be stored on a covered platform and
protected from rain and wind. It shall be kept in a dry airtight god own when immediate use is not
required. However, it shall never be stored for more than two months.

Workmen, handling bulk lime, shall wear protective clothing, respirators and goggles. They shall be
instructed for cleanliness as a preventive measure against dermatitis and shall be provided with hand
cream, petroleum jelly or similar protectors.

368 WATER

Water shall be clean, fresh and free from organic or inorganic matter in solution or suspension in such
amount that may impair the strength or durability of the concrete, Water shall be obtained from a supply,
where possible, However, it may be taken from any other sources, only if approved. No water from
excavation shall be used. Only water of approved quality shall be used for washing shuttering, curing of
concrete and similar other purposes.
Water to be used in construction shall be stored in tanks, bottom and the sides of which shall be
constructed with brick or concrete. Contact with any organic impurities shall be prevented.
The tank shall be so located as to facilitate easy storage and flling in, and supply for construction works
and other purposes.

369  FILL

Materials for filling shall be uniform in character throughout and free from substances that by decay or
otherwise may cause the formation of hollows or cavities or otherwise affect the stability of the filling.
Earth filling shall be of selected materials obtained from the excavation or carted fine sand as approved
by the Engineer. No soft chalk or clay or carth with a predominating clay content shall be used. Hard core
shall be selected hard clean gravel, broken brick, broken concrete, broken or crushed stone, quarry waste
or similar approved materials, Concrete for filling shall be to the proportions specified.

3.7 TIMBER

3.7.7 GENERAL

All timbers for temporary or permanent works shall be of best quality, sound, straight and wellseasoned.
They shall be free from sap, defects, radial cracks, cup-shakes, large/loose/dead knots, or other
imperfiections and shall show a clean surface with cut.

Timber shall be stored in stacks on well treated and even surfaced beams, sleepers or brick pillars 50 as to
be at least 200mm above the ground level. Members shall be stored separately in layers according to the
lengths,

A space of 25mm shall be kept between the members. The longer pieces shall be placed in the bottom
layers and the shorter pieces in the top layers, At least one end of the stack shall be in true vertica




Technical Specifications

alignment.

The recommended width and height of a stack are 1.5m and 2.0m respectively. Minimum distance
between two stacks shall be 800mm,

The stacks of the timbers shall be protected from hot dry wind, direct sun and rain. Weights may be
placed on top of the stacks to prevent wrapping of timber. Nails, metal straps, etc. attached to used timber
shall be removed before stacking.

378 INSPECTION

All timbers shall be subject to inspection at Site piece by piece and shall be to the approval of the
Engineer who may reject such timber as is considered by him to be under-specified. In the case of timber
specified to be creosoted, the Engineer may reject such timber before or after creosoting, if specifications
are not correctly followed. The Contractor shall provide all necessary labour for handling the timber
during inspection free of charge.

379 WROUGHT FACES AND ALLOWANCES ON JOINER'S WORK

All joiner's works shall be wrought and finished with a clean, even and smooth face. Thickness shall be
given to include 2mm for each wrought face in soft- wood and 1.5mm for hard wood.

38 MARBLE

3.8.7 MARBLE STONE

Marble shall be of Italian origin or equivalent and size as per Drawing having approved color and texture.
388 MARBLE CHIPS

Marble chips shall be white in approved color and shall be of size # 2-3 (retained on screens 6mm and
19mm mesh). The chips shall be of uniform color and texture and shall be made from white marble stone,
a caleareous metamorphic rock, which is capable of being polished and have following properties:

compressive strength 562 - 844 kp/cm2
Specific gravity 2.72
Unit=weight 2563-2724 kg/m3

3.8.9 MARBLE DUST

Marble dust shall consist of finely grounded white marble stone and 90% shall pass sieve # 100,
310 FALSE WORK AND FORMS

SCAFFOLDING (FALSE WORK)
Scaffolding is defined to be any temporary structure required o suppert structural elements of concrete,
steel, masonry, or other materials at the time of their construction or erection.

Plans, Drawings and structural calculations in details shall be submitted to the Engineer for approval, but
in no case shall the Contractor be relieved of his responsibilities for results obtained by using this
Document,

All scaffolding shall be designed and constructed 1o provide the necessary rigidity and strength to safely
support all loads imposed and produced in the finished structure, the lines and grades indicated on the
Drawings. The supports shall be designed to withstand the worst combination of self-weight, formwork
weight, formwork forces, reinforcement weight, wet concrete weight, construction and wind loads,
together with all incidental dynamic effects caused by placing, vibrating and compacting the concrete, No
harmful cracking should occur in the placed concrete. The Engineer may require the Contractor to employ
screw jacks or hardwood wedges to take up any settlement in the formwork either before or during the
placing of concrete.

All scaffolding, exceeding 20m or six storeys in height, shall be constructed of noncombustib
retardant materials,

Scaffolding shall be founded on a solid base, which is safe against undermining, protected fr
and capable of supporting the lqads imposed on it. olding which cannot be founded

7 etk
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footing shall be supported on piling, which shall be spaced, driven and removed in a manner approved by
the Enginecr.

Horizontal and inclined bracings shall be provided for posts higher than 3m. Spans of beam bottoms shall
be supported by posts with maximum 1m apart when steel is used and instructions from the
manufacturer/supplier shall be strictly followed. Spacing of the props under beams shall consider the
increased boad and shall be posted closer than those under the floor slab.

Scaffolding can, in certain cases, be supported on structures already constructed. In that case, the
Contractor shall submit in due time to the Engineer in writing all information on the loading from the
scaffolding as requested. The Engineer shall consider the loading and submit his approval in writing.
Scaffolding shall be set to give the finished structure the camber shown on the Drawings or specified by
the Engineer. If any weakness develops or the scaffolding shows undue settlement or distortion during
construction, the work shall be stopped and any structure affected thereby shall be removed and the
scaffolding shall be further strengthened before work is resumed. Suitable screw jacks, pairs of wages or
other devices shall be used at each post to adjust scaffolding to grade.

All materials used in the construction of the scaffolding shall conform to the corresponding ASTM or BS
Standards or any other equivalent International Standards. Material tests and certificates may be required
by the Engineer. Examinations of welding may also be requested. Test loading of the scaffoldings may be
requesied for the determination of the flexibility and the strength. All expenses of the tests and
examinations of scaffoldings shall be borne by the Contractor on non-reimbursable basis.

ScafTolds shall be made from strong bamboo poles, wooden posts, steel pipes or any other suitable
materials. They shall be adequately tied to vertical members resting on firm floor. Strong ropes shall be
used to tie up bamboo poles. In addition, cross-bracing with bamboo or wooden posts shall be provided
along with ties or guys of steel wire or rod not less than Gmm in diameter,

Good, sound and uniform bamboo shall be collected in sufficient quantities for providing scaffolding,
propping, lemporary staging, ramp ete. The bamboos shall be free from any defects, firmly ties to each
other and joints made smeoth. Joining members only with nails shall be prohibited. Bamboos for vertical
support shall not be less than 75mm in diameter and shall be straight as far as possible. Bamboos may be
used as vertical support for up to a height of 4m, if horizontal bracings are provided at the centre. Splicing
shall be prohibited.

After stripping the formwork, the bamboo posts shall be cleaned and stacked vertically in shade protected
from rain and sun. Defective or damaged bamboo posts shall be removed from the Site.

Timber posts shall be used in supporting formwork upto a height of Gm. The posts shall not be less than
B0mm in diameter at any place and shall spread to at least 1 50mm in diameter at the top. The timber posts
shall be supported on timber planks at the bottom. Either the bottom or the top of the posts shall be
wedged with a piece of iriangular wood peg for easy removal. Adequate horizontal and inclined braces
shall be used for all timber centering. All timber posts shall be carefully inspected before use and
members with cracks and excessive knots and crookedness shall be discarded. The joints shall normally
be made with bolts and nuts. Mo rusted or spoilt threaded bolts and nuts shall be used.

When steel scaffoldings are used, it shall be painted in a manner that no mark of corrosion shall appear on
the permanent concrete structures,

The Engineer shall only select the type of scaffolding. Bamboo scafTolding will only be used, if agreed
and allowed by the Engineer. All scaffoldings shall remain in place for a period, which shall be
determined by the Engineer,

Scaffold shall be dismantled after use piece by piece. Holes in the wall shall be filled up with the same
materials as that of the wall. Filled up holes shall have uniformity in texture and colour with the
surrounding surface. Crash striking shall not be allowed.

Triangular wooden wedges shall be put under the posts for easy dismantling of the members. Timber
planks or steel sheets shall be placed at a time below the vertical or inclined posts covering several posis,
Materials and joints in scaffolding shall be inspected from time to time both before and after erection for
the soundness, strength, damage due to weathering etc. Inspections shall be made for spillage of materia
or liquids, loose material lying on the gangways and proper access to the platform.
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The scaffold shall be secured to the building at enough places; no ties shall be removed. Warning sign,
prohibiting the use of any defective or incomplete scaffold and working in bad weather and high wind,
shall be posted in a prominent place. Inspections shall be made for the observance of these requirements.

311 DAMP PROOF COURSE

J.11.1 DESCRIPTION

Works covered under this item shall consist of constructing a layer of cement concrete with specified
proportion and in required thickness with top surface painted with Asphalt/Coal tar.

J.11.2 MATERIALS

Cement

Cement used in the works shall be ordinary Portland cement complying with the requirements of ASTM
C130 Type 1 or BS 12 or equivalent standard and those stated under the Section on “Construction
Materials’ of this Specification.

Coarse aggregate

Coarse aggregate shall conform to the requirements of ASTM C 330.

Coarse aggregate shall be hard, durable, clean, free from dust and other deletenous material to be
obtained by crushing 1st class/picked jhama bricks. The grading of the coarse aggregate shall be such that
when combined with the approved fine aggregate and cement, it shall produce a workable concrete of
maximum density which has been considered 1o be 10mm down graded in this case.

Materials shall also conform to the requirements specified in the relevant Sub-section of the Section titled
‘Construction Materials® of this Specification.

Fine aggregate

Fine aggregates shall be non-saline clean natural sand and have a specific gravity not less than 2.6, a
Fineness Modulus not less than what will be specified for a particular type of DPC and conform to the
requirement of ASTM C 33 and those stated under the relevant Sub-zection(s) of the Section on
*Construction Materials’ of this Specification. Sand, to be used for Damp Proof Course, will be of FM
normally not below 1.8 or as directed by the Engineer.

Water

Water shall be clean, free from injurious quantities of oil, alkali, salts and organic materials or other
substances that may be deleterious to concrete or reinforcement and shall not contain any visibly solid
material. If requested by the Engineer, water shall be tested by comparing with water of known
satisfactory quality. All other requirements shall be similar to what have been stated under the relevant
Sub-sections of the Sections on ‘Concrete Work” and “Construction Materials® of this Specification.
Asphalt

Asphalt shall conform to the requirements of ASTM D 312, Type-1 shall be used below ground and
Type- 2 shall be used above ground.

L1133 CONSTRUCTION METHODS

25mm to below 40mm thick cement concrete mixture prepared with | part cement, 2 parts sand and 4
parts brick chips is to be installed following the procedures stated under the Section on *Concrete Work”
of this Specification. In case of DPC designed with a 40mm thickness, the cement concrete mixture may
be prepared with 1 part cement, 144 parts sand and 3 parts brick chips. Two coats of hot asphalt should be
applied over the cement concrete when the concrete has been fully cured and dried. The surface to be
damp-proofed shall be primed and thoroughly mopped with asphalt. When the first mopping of asphalt
has set sufficiently, the entire surface shall be mopped with second coating of hot asphalt. Special care
shall be taken to see that there are no skips in the coatings and that all surfaces are thoroughly cavesed.
The asphalt used should not melt or soften in the hottest days and should not get squeeczed due t r{
of the masonry over it.
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primer, the surface shall be thoroughly cleaned of dust and loose materials.

The damp-proof course should be laid flush with the floor surface and should not be carried across
doorways or other openings. The upper layer of cement concrete floors should be continued over such
openings and should be laid at the same time as the floors. The asphalt or tar layer should be laid under
the concrete at the openings. Where concrete is laid on bitumen or tar, the surface of the bitumen or tar
must be sprinkled with dry sand.

The position of the damp proof course is also an important factor and it should be laid at such a height
that it is above the normal level to which water splashes from the ground when it is raining. A damp proof
course should not be less than | 5em above the highest level of the ground.

3114 MEASUREMENT

Damp proofing shall be measured in square meter of the works completed in place, in accordance with the
Specifications stated herein and/or with the provisions of the Bill of Quantities and/or as shown on the
Drawings and'or as directed by the Engineer. Only the completed works as accepted by the Engineer will
be eligible for payment.

3115 PAYMENT

The amount of completed and accepted work as measured above shall be paid for at the Contract unit
price per square meter. The payment shall constitute the full compensation for the cost of furnishing all
equipment, materials, labour for preparation of concrete mixiure and its casting, compacting, curing,
including, asphalt painting including all storage, handling and transport and all incidentals necessary for
the satisfactory completion of the damp-proofing as per specifications and requirements described under
this Sub-section the Bill of Quantities, as shown on the Drawings and as directed by the Engineer.

[tem of Payment Umit

Damp-proafing Square meter [/ Square feet
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312 SYNTHETIC ENAMEL PAINT

Waorks covered under this item shall consist of painting metallic surface or wooden surface where water
proofing is required or the places as directed by the Engineer. Synthetic enamel paint of any approved
brand and colour shall be used in minimum 3 coats in accordance with these specifications, as per the
provisions in the BOQ) and/or as directed by the Engineer or as specified by the manufacturers. Painting
shall be done in a manner to obtain an even, smooth finish of confirm shade and without any mark of
brush and joint.

3121 MATERIALS

Paint shall consist of ready-mixed synthetic enamel of approved type supplied in original sealed
containers bearing the name of the manufacturer of the paint.

All painting materials shall be of the best quality and be delivered at the Site in sealed original containers
bearing manufacturer’s labels and seals.

Materials 1o be used in the work shall conform to the reputed manufacturer’s specifications and to the
satisfaction of the Engineer.

4122 STORAGE OF MATERIALS

Materials and tools shall be stored in a single place at the Site as designated by the Engineer.

Storage area shall be maintained in a neat and clean condition with surroundings protected from damage.
Inflammable materials shall be stored in sealed containers. Waste shall be removed from the premises at
the end of each day's work. Every precaution shall be taken to prevent fire.

Storage area shall be all time accessible to the Engineer.

3123 CONSTRUCTION METHODS

General
Before purchasing materials, the Contractor shall submit to the Engineer a list showing the brand and type
of paints proposed for this item of work. Manufacturer's catalogue or specification sheets, in triplicate, for
materials selected shall be submitted to the Engineer with the list of brands and types. Mo material shall
be used without the approval of the Engineer.

Colours And Samples

Colour scheme shall conform the Finish Schedule and as directed by the Engineer. All tinting and
matching shall be to the satisfaction of the Engineer.

For all painted finishes, samples shall be prepared as per direction of the Engineer on pieces of the same
kind of material surface at least on an area of 1 50mm by 300mm. The finished sample shall be approved
by the Engineer.

Protection

Drop cloths or other approved protection materials shall be furnished and laid on all areas where painting
and finishing i3 being done so as to adequately protect floor and other places from all damages caused
during the execution of the painting work,

SURFACE PREPARATION

For Metallic Surface

All metallic surfaces shall be prepared before application of paint.

For ferrous metal, the surfaces shall be cleaned by brushing with wire brush or sand paper to remove all
rust, weld spatter an other foreign particles. Any grease and oil film shall be removed with a solvent,
using a fine steel wood pad or a coarse cloth. All damages to shop coat caused by erection, repairing and
cleaning shall be spot primed with the same materials used for the shop coat.

In case of galvanized metal, the surfaces shall be cleaned and dried, Any grease and oil film
removed with a solvent, using a fine steel wood pad or a coarse cloth. It is considered that
adhere to galvanized iron if the surface is washed with vinegar or slaked lime and washin

painting.
In all cases manufacturer's i n(‘dfﬁ:l]anﬁd in preparing the s
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For Wooden Surface
Wood, the surfaces, which are to be painted, shall be well seasoned and the surface to be painted shall be
perfectly dry. The surfaces of woodwaork to be painted or polished should be rubbed down perfectly
smooth with medium and fine grade sandpaper. All rubbing to be done with the grain. Worked timber
should be primed as soon as possible particularly on the cut end grain, Mew woodwork shall be knotted,
primed and stopped before given coats of paint.

APPLICATION OF PAINT

Wooden And Ferrous Metallic Surfaces

The workmanship for painting shall be of high quality and experienced and skilled painters shall be
engaged for the work.

Mo work shall be done under conditions, which are not suitable for the production of good results. All
spaces shall be broom cleaned before painting or finishing is started.

All paint shall be applied with brushes under adequate illumination, evenly spread, smoothly flowed on
without runs or sags. Paint shall be worked into all comers and crevices. Materials shall be applied in
strict accordance with the manufacturer’s directions. In particular, no prepared paint shall be thinned by
any methods except as directed by the manufacturer. All paint shall be thoroughly mixed before being
applied.

Each coat applied must be inspected and approved by the Engineer before the application of the
succeeding coat, Otherwise no credit for the coat applied will be given and the Contractor may require to
repeat the work at his own expenses. The Contractor shall notify the Engineer when cach coat is ready for
[I'I5FI-EE[[-EI-I'I-

Mo exterior painting shall be done in rainy and damp weather until the surface is thoroughly dry, No
interior painting shall be done on damp surfaces.

Dirying time for every coat shall not be less than 72 hours and 48 hours for exterior paints and interior
paints respectively. Each coat shall be thoroughly dry before application of subsequent coat.

All natural finished woodwork, painted woodwork and painted metal shall be slightly sanded between
coats using No,"00" sandpaper, The finished surface must be smooth, evenly leveled and free from brush
marks.

Matural finished woodwork only shall be rubbed with fine sandpaper after the last coat has received the
desired finish as per approved sample.

All woodwork for natural finish shall be scaled on the back and all surfaces, which will be concealed after
erection with two coats of an approved transparent sealer prior to installation.

After being fitted by the Carpenter, all edges of the doors and windows shall be finished in the same way
as the faces.

All exposed piping (except PVC), if specified shall be painted to match the adjoining wall surfaces where
such wall surfaces are either glazed tile or painted.

Painting arcund finish hardware of other removable items already in place shall not be allowed.

Wherever scaffolding is necessary, it shall be free standing so as not to damage or scratch the painted
surface.

The Contractor shall rectify at his own expenses any damage that may be caused to the adjacent works
during painting.

Galvanized Iron Surfaces

Galvanized iron should not be painted until it has been exposed to the weather for a year as paint adheres
badly to new galvanized iron. If necessary to paint sooner, a coat composed of about 200 grams of copper
acetate added to 5 litres of water, or 60 grams of muriatic acid added to a mixiure of 60 grams each of
copper chioride, copper nitrate and sal-ammoniac, dissolved in 5 litres of soft water, to which a small
quantity of hydrochloric acid has been added, should be given. This will be sufficient for about a surface
area of 250 square meter.

Completion

At completion of painting work, the Cogifractor shall remove any paint spot and stain caused during the
whole process of works as stated un 5 Sub-section from floors, walls, glass, hardware, equipmen
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and other surfaces leaving these surfaces in perfect condition,

The Engineer shall conduct a final inspection of all works completed in accordance with this Subsection
and the Contractor shall repaint or retouch, as directed by the Engineer, any surface which do not comply
with the requirements of these specifications or which have been damaged during performing works. All
surfaces finished under this Sub-section shall be left in perfect condition, free from defects and blemishes.
All rubbish and accumulated painting materials shall be removed from the premises.

3124 MEASUREMENT

Measurement shall be taken for payment in square meter of the surface area actually painted with required
quality in accordance with the pravisions of the BOGQ and/or as directed by the Engineer. Only the
completed works as accepted by the Engineer will be eligible for payment.

3125 PAYMENT

The amount of completed and accepted work measured as provided above shall be paid at the Contract
unit price per square meter which payment shall constitute the full compensation for furnishing all
materials, equipment, appliances and labour including storage, transport, preparing, mixing and applying
putty, primer and paint and providing scaffolding as well as all incidentals necessary to complete the
work as per specifications and requirements described under this Subsection the Bill of Quantities, as
shown on the Drawings and as directed by the Engineer.

Item of Payment Limit

Synthetic enamel painting Square meter [ Square feet

313 PAINTS AND PROTECTIVE MATERIALS
A131 KNOTTING

Knaotting shall be uniform dispersion of lac or suitable resin (natural or synthetic) in a suitable solvent.
White lead paint shall be made from pure white lead in accordance with BS 239, mixed with fine boiled
linseed oil, turpentine, dryers and pigments and strained free from skins and all extraneous matter before
being pigments. If so used, the quantity shall not exceed 8% of the paint mixed ready for the brush. No
other ingredient except the coloring matter will be allowed and the color shall be produced by using the
least required amount of coloring matter. The proportions of the ingredients for the various coats shall be
subject to the approval of the Engineer.

3.13.2 RED LEAD PAINT

Red lead paint shall be made from non-setting red lead in accordance with BS 217, thoroughly ground
and well and freely mixed with approximately 15% of boiled linseed oil to give a paint with good
covering power, bobby and adhesion. [t shall be determined by tests to be made by the Contractor to the
satisfaction of the Engineer. The Engincer may select samples of the paint for analysis after a sufficient
quantity of the work about to be painted has been mixed.

3.13.3 LINSEED OIL PUTTY

Putty for stopping and glazing shall consist of whiting/chalk powder thoroughly ground with linseed oil to
form a smooth paste, and shall conform BS 544,
3.13.4 VARNISHES/WOOD POLISH

The material is required to be clear and transparent and when applied shall on drying, give a glossy
coating free from fun and specks. The composition of the vamish shall conform to the requirements of BS
274,

3.13.5 WHITE WASH

©
White wash shall be made from pure flat lime hmugl-. e work in an un slaked conditfdy, Water shall
be added to this lime in a tub until the mixture is of the consistency of cream and shall
for a period of 48 hours. The mi 1
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gum boiled with 12 kg of rice and a suitable quantity of blue shall be added per cubic meter of the
mixture.

3136 COLOUR WASH

Colour wash, where not of an approved proprietary brand, shall be made from pure selected fat lime as
described above for white wash, to which shall be added and intimately mixed the necessary pigment to
produce the tint specified. The pigment shall be to the approval of the Engineer.

3.13.7 OIL BOUND DISTEMFER

Qil bound distemper shall comply with BS 1053 Type-1 and shall be obtained from an approved
manufacturer.

3.138 EMULSION PAINTS

Berger/IC1 Emulsion Paints shall preferably be used but the Engineer may allow any other brands of
equivalent standard subject to the production of appropriate test certificates and guarantees.

3.13% CREOSOTE

The Creosote is a paint used for preservation of timber, It shall be pure tar distillate of the best quality as
obtained and sold under the trade name “SOLIGNUM'. The ‘SOLIGHNUM" shall be clear 50 as not to mar
the timber, Other brands equivalent to *SOLIGNUM' may also be used, if only approved by the Engineer.

3.13.10 STORAGE AND HANDLING OF PAINT, VARNISHES, ETC

Paints, varnishes, lacquers and thinners shall be kept in properly sealed or closed containers. The
containers shall be kept in a well-ventilated location, free from excessive heat, smoke, sparks or flames.
The floor of the paint store shall have at least 100 mm thick loose sand on it.

Temporary electrical wiring and fittings shall not be installed in a paint store. When electrical lights,
switches or electrical equipment are necessary to be stored or used in the same room, the room shall be
designed in a way to reduce explosion risks.

Buckets containing sand shall be kept ready for use. A five-kilogram dry powder fire extinguisher
conforming to accepted standards shall be kept at an easily accessible position close to the paint store.

3.14 PLASTIC PAINTING

Works covered under this item shall consist of painting plastered wall or ceiling surfaces or the places as
directed by the Engineer. Synthetic resin emulsion paint of any approved brand and colour shall be used
in minimum 3 coats in accordance with these specifications, as per the provisions in the BOQ and/or as
dirceted by the Engineer or as specified by the manufacturers. Painting shall be done in a manner to
obtain an even, smooth finish of confirm shade and without any mark of brush and jodint.

3.14.1 MATERIALS

Paint shall consist of ready-mixed synthetic emulsion resin base water-thinned approved products
supplied in original sealed containers bearing the manufacturer’s trade mark.

All painting materials shall be of the best quality and be delivered at the Site in sealed original containers
bearing manufacturer’s labels and seals,

Materials to be used in the work shall conform to the reputed manufacturer’s specifications and to the
satisfaction of the Engineer.

Storage OF Materials

Materials and tools shall be stored in a single place at the Site as designated by the Engineer.

Storage area shall be maintained in a neat and clean condition with surroundings protected from damage.
Inflammable materials shall be stored in sealed containers. Waste shall be removed from the premises at
the end of each day’s work. Every precaution shall be taken to prevent fire.
Storage arca shall be all time accessible to the Engineer.
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3.14.2 CONSTRUCTION METHODS

General

Before purchasing materials, the Contractor shall submit to the Engineer a list showing the brand and type
of paints proposed for this item of work. Manufacturer's catalogue or specification sheets, in triplicate, for
materials selected shall be submitted to the Engineer with the list of brands and types. No material shall
be used without the approval of the Engineer.

Colours And Samples

Colour scheme shall conform the Finish Schedule and as directed by the Engineer. All tinting and
matching shall be to the satisfaction of the Engineer.

For all finished painting on plastered masonry and concrete surfaces, samples shall be prepared as per
direction of the Engineer on the surfaces o be painted. The finished samples shall be approved by the
Engineer.

Protection

Dirop cloths or other approved protection materials shall be furnished and laid on all areas where painting
and finishing is being done so as to adequately protect floor and other places from all damages caused
during the execution of the painting work.

Surface Preparation

All surfaces to be painted shall be thoroughly cleaned of all grit, grease, dirt, loose materials, mortar
drippings and the like. It is better that some soap is added in the wash.

The surface shall be given a thorough rub down to remove all loose materials and all eracks and surface
irregularities shall be prepared with patching plaster and filler to obtain a smooth and even surface to the
satisfaction of the Engineer. The filler shall always be spread from the same face of the filling knife, the
other face shall be kept clean and free. Brush shall always be cleaned afier use. Filler shall be applied
before priming and the surface shall be rubbed before the application to ensure clean work and again after
application on allowing 12 hours to dry.

The plastered surfaces shall be made smooth by sand papering and made free from marks before applying
the first coat.

Voids and holes shall be filled after first the coat becomes dry by using filler compatible with the
finishing specified and tinted, if required to camouflage repairs.

In the case of new cement plaster walls, a solution of 2 kg of zinc sulphate in 4 litres of water should be
applied to the surface and when dry should be given a coat of pure raw linseed oil; or the surface can be
treated with dilute sulphuric or hydrochloric acid (1 part acid to 50 parts water) and then washed down
with water. Cares shall be taken to ensure that acids are added to the water and not water to the acids.
Application OF Paint

The workmanship for painting shall be of high quality and experienced and skilled painters shall be
engaged for the work.

Mo work shall be done under conditions, which are not suitable for the production of good resultz, All
spaces shall be broom cleaned before painting or finishing is started.

All paints shall be applied with brushes under adequate illumination, evenly spread, smoothly Mowed on
without runs or sags. Paint shall be worked into all comers and crevices.

Materials shall be applied in strict accordance with the manufacturer’s directions. In particular, no
prepared paint shall be thinned by any method except as directed by the manufacturer. All paint shall be
thoroughly mixed before being applied.

Each coat shall be thoroughly dry before application of subsequent coat.

Drying time for every coat shall not be less than 72 hours and 48 hours for exterior and interior painting

respectively,
e
ay {ﬁ/%i.,rf o

Each cot applied must be inspﬁ:md and appn:rwd h}’ fic Bhgineer before the applicati
- is ready for

repeat the work at his own expenges. Thy shtll pitify the Engineer when eac
inspection,
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Mo exterior painting shall be done in rainy and damp weather until the surface is thoroughly dry. Mo
interior painting shall be done on damp surfaces,

Wherever scaffolding is necessary, it shall be free standing so as not to damage or scratch the painted
surface.

The Contractor shall rectify at his own expenses any damage that may be caused to the adjacent works
during painting.

Completion

At completion of painting work, the Contractor shall remove any paint spot and stain caused during the
whole process of works as stated under this Sub-section from floors, walls, glass, hardware, equipment
and other surfaces leaving these surfaces in perfect condition.

The Engineer shall conduct a final inspection of all works completed in accordance with this Subsection
and the Contractor shall repaint or retouch, as directed by the Engineer, any surface which do not comply
with the requirements of these specifications or which have been damaged during performing works. All
surfaces finished under this Sub-section shall be left in perfect condition, free from defects and blemishes.
All rubbish and accumulated painting materials shall be removed from the premises.

3.143 MEASUREMENT

Measurement shall be taken for payment in square meter of the surface arca actually painted with required
quality in accordance with the provisions of the BOQ and/or as directed by the Engineer. Only the
completed works as accepted by the Engineer will be eligible for payment.

3144 PAYMENT

The amount of completed and accepted work measured as provided above shall be paid at the Contract
unit price per square meter which payment shall constitute the full compensation for furnishing all
materials, equipment, appliances and labour including storage, transport, preparing, mixing and applying
putty, primer and paint and providing scaffolding as well as all incidentals necessary to complete the
work as per specifications and requirements described under this Subsection, the Bill of Quantities, as
shown on the Drawings and as directed by the Engineer.

Item of Payment Unit

Plastic painting on plastered surface Square meter [ Square feet

315 DISTEMPERING

Works covered under this item shall consist of distempering plastered wall or ceiling surfaces or the
places as directed by the Engineer. Distemper of any approved brand and colour shall be used in
minimum 3 coats in accordance with these specifications, as per the provisions in the BOQ and/or as
directed by the Engineer or as specified by the manufacturers.

Distempering shall be done in a manner to obtain an even, smooth finish of confirm shade and without
any mark of brush and joint.

3151 MATERIALS

Paint shall consist of approved ready-mixed distemper supplied in original sealed containers bearing the
manufacturer’s trademark.

All distempering materials shall be of the best quality and be delivered at the Site in sealed original
confainers bearing manufacturer's labels and seals,

Materials to be used in the work shall conform to the reputed manufacturer’s specifications and to the
satisfaction of the Engineer.

Storage OFf Materials

Materials and tools shall be stored in a single place at the Site as designated by the Engineer,

Storage area shall be maintained in a neat and clean condition with surroundings protected from damage.
Inflammable materials shall be stored in sealed containers. Waste shall be removed from the premises at
the end of each day’s work. Every precaution shall be taken to prevent fire.
Storage area shall be all time accessible to the Engineer.
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3152 CONSTRUCTION METHODS

General
Before purchasing materials, the Coniractor shall submit to the Engineer a list showing the brand and type
of distemper proposed for this item of work. Manufacturer’s catalogue or specification sheets, in
triplicate, for materials selected shall be submitted to the Engineer with the list of brands and types. No
material shall be used without the approval of the Engineer.

Colours And Samples

Colour scheme shall conform the Finish Schedule and as directed by the Engineer. All tinting and
matching shall be to the satisfaction of the Engineer.

For all finished distempering on plastered masonry and concrete surfaces, samples shall be prepared as
per direction of the Engineer on the surfaces to be painted. The finished samples shall be approved by the
Engineer.

Protection

Drop cloths or other approved protection materials shall be furnished and laid on all areas where
distempering and finishing is being done so as to adequately protect floor and other places from all
damages caused during the execution of the distempering work.

Surface Preparation

All surfaces to be distempered shall be thoroughly cleaned of all grit, grease, dirt, loose materials, monar
drippings and the like.

The surface shall be given a thorough rub down to remove all loose materials and all cracks and surface
irregularities shall be prepared with patching plaster and filler to obtain a smooth and even surface to the
satisfaction of the Engineer. The filler shall always be spread from the same face of the filling knifee, the
other face shall be kept clean and free. Brush shall always be cleaned after use. Filler shall be applied
before priming and the surface shall be rubbed before the application to ensure clean work and again afier
application on allowing 12 hours to dry,

The plastered surfaces shall be made smooth by sand papering and made free from of marks before
applying the first coat.

Voids and holes shall be filled after first the coat becomes dry by using filler compatible with the
finishing specified and tinted, if required to camouflage repairs.

In the case of new cement plaster walls, a solution of 2 kg of zinc sulphate in 4 litres of water should be
applied to the plastered surface and when dry should be given a coal of pure raw linseed oil; or the surface
may be treated with dilute sulphuric or hydrochloric acid (1 part acid to 50 parts water) and then washed
down with water. Cares shall be taken to ensure that acids are added to the water and not water to the
acids,

Application OF Distemper

The workmanship for painting shall be of high quality and experienced and skilled painters shall be
engaged for the wark.

Mo wark shall be done under conditions, which are not suitable for the production of good resulis. All
spaces shall be broom cleaned before distempering or finishing is started.

All distemper shall be applied with brushes under adequate illumination, evenly spread, smoothly flowed
on without runs or sags. Distemper shall be worked into all corners and crevices.

Materials shall be applied in strict accordance with the manufacturer’s directions. In particular, no
prepared distemper shall be thinned by any method except as directed by the manufacturer. All distemper
shall be thoroughly mixed before being applied.

Each coat shall be thoroughly dry before application of subsequent coat.

Drrying time for every coat shall not be less than 72 hours and 48 hours for exterior and interior painting
respectively,
Each coat applied, must be inspected and approved by the
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inspection.

Mo exterior distempering shall be done in rainy and damp weather until the surface is thoroughly dry. No
interior painting shall be done on damp surfaces.

Wherever scaffolding is necessary, it shall be free standing so as not to damage or scratch the painted
surface.

The Contractor shall rectify at his own expenses any damage that may be caused to the adjacent works
during distempering.

Completion

At completion of distempering work, the Contractor shall remove any distemper spot and stain caused
during the whole process of works as stated under this Sub-zection from floors, walls, glass, hardware,
equipment and other surfaces leaving these surfaces in perfect condition.

The Engineer shall conduet a final inspection of all works completed in accordance with this Subsection
and the Contractor shall repaint with distemper or retouch, as directed by the Engineer, any surface which
does not comply with the requirements of these specifications or which has been damaged during
performing works. All surfaces finished under this Sub-section shall be left in perfect condition, free from
defects and blemishes.

All rubbizh and accumulated painting materials shall be removed from the premises,

3153 MEASUREMENT

Measurement shall be taken for payment in square meter of the surface area actually distempered with
required quality in accordance with the provisions of the BOQ) and/or as directed by the Engineer. Only
the completed works as sccepted by the Engineer will be eligible for payvment,

3154 PAYMENT

The amount of completed and accepted work measured as provided above shall be paid at the Contract
unit price per square meter which payment shall constitute the full compensation for furnishing all
materials, equipment, appliances and labour including storage, transport, preparing, mixing and applying
putty, primer and distemper and providing scaffolding as well as all incidentals necessary to complete the
work as per specifications and requirements described under this Subsection, the Bill of Quantities, as
shown on the Drawings and as directed by the Engineer,

[tem of Payment LUinit

Distempering plastered surface Square meter [ Square feet

316  WHITE WASHING

Works covered under this item shall consist of white washing on the plastered wall or ceiling surfaces or
at locations as directed by the Engineer in minimum 3 coals in accordance with these specifications, as
per the provisions in the BOQ andfor as directed by the Engineer. White washing shall be done ina
manner to obtain an even, smooth finish without any mark of brush and joint.

3.16.1 MATERIALS

Limestone
Limestone is high calcium lime with about 6% material insoluble in acid, obtained by burning pure
limestone or chalk in a Kiln. Limestone shall be slaked as early as possible after it is burnt in a Kiln. Stone
lime should be stored in an enclosed space in large heaps and air excluded as far as possible. Un-slaked
lime weighs 640 kilogram per cubic meter when fresh, increasing to about 800 kilogram per cubic meter
afier 10 days.

Shell lime

Shell lime is also high calcium lime with about 6% material insoluble in acid, obtained by burning
seashells in a kiln,

Gum Arahic

This is a kind of glue used as a binding age L between the white wash and the plaster surfaces.
Robin Blue ¥
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Robin blue i a kind of manufactured ready-made blue available in packets from reputed manufacturer.
This is required for maintaining the whiteness of the wash.

Water

Water shall be clean, free from injurious quantities of oil, alkali, salts and organic materials or other
substances that may be deleterious to concrete or reinforcement and shall not contain any visibly solid
material. If requested by the Engineer, water shall be tested by comparing with water of known
satisfactory quality. All other requirements shall be similar to what have been stated under the relevant
Sub-sections of the Sections on “Concrete Work' and *Construction Materials® of this Specification.

3.162 CONSTRUCTION METHODS

Samples
White washing scheme shall conform the Finish Schedule and as directed by the Engineer, All matching
shall be to the satisfaction of the Engineer.

For all finished white washing on plastered masonry and concrete surfaces, samples shall be prepared as
per direction of the Engineer on the surfaces to be washed. The finished samples shall be approved by the
Engineer.

Protection

Drop cloths or other approved protection materials shall be furnished and laid on all areas where white
washing 15 being done so as to adequately protect floor and other places from all damage caused during
the execution of the distempering work.

Preparation Of White Wash

The lime shall be brought to the Site in an un-slaked condition and thoroughly slaked on the spot, mixed
and stirred with sufficient water and requisite amount of blue and gum to make a thin cream and allowed
to stand for 24 hours. If 4 grams of gum (or shellac) and 50 grams of common salt dissolved in hot water
are added to 1 kilogram of limestone for the last coat, the white wash will not easily rub off. Indigo (bluc)
upto 3 grams per kilogram of lime dissolved in water is added and the wash stirred well.

The lime is placed 30cm deep in a drum or a tub with about 90cm of water and allowed to stand for about
24 hours or such longer period as may be necessary to slake the lime completely. It is better to add lime to
the water and not water to the lime, The mixture should be well stirred.

Lime is considered to be completely slaked when the temperature of the lime and the water ceases to rise
and any further addition of water also produces no further chemical action or heat. As a precaution, water
should be allowed to stand on for 12 hours or more. A vigorous slaking with heat and noise indicates a
high calcium content. After slaking, the lime should be screened through a 3.35mm sieve or kept in
excess of water to meet the requirements. Limes must be thoroughly slaked which is also ground very
fine. Any un-slaked particles left will produce “blisters™.

Application O White Wash

The workmanship for white washing shall be of high quality. Experienced and skilled painters shall be
engaged for the work,

Mo work shall be done under conditions, which are not suitable for the production of good results, All
spaces shall be broom cleaned before washing or finishing is started.

The lime wash should be strained through a course cloth or sieved through a fine wire gauge before
applyving.

All white washing shall be applied with brushes under adequate illumination, evenly spread, smoothly
flowed on without runs or sags. White washing shall be worked in to all corners and crevices,

‘The coats shall be applied alternatively vertically and horizontally. One stroke is given from the top
down- wards and the other from the bottom up-wards over the first stroke and similarly, one stroke from
the right and ancther from the left over the first brush before it dries. Each coat shall be let to drybefore
applying the next coat.

White wash shall be applied on surfaces in two coats over a priming coat. The final coat s
vertically and finished surface shall be free of dust, di must be free from brush marks. The'(nished
dry surface shall not readily come off on the hand when
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Brush shall always be cleaned after use.
Wherever scafTolding is necessary, it shall be free standing 0 as not to damage or scratch the painted
surface,
Adequate precautionary measures shall be taken so as not to damage or stain floors, walls or any other
works while applying white wash. Any damage, stains or spots caused by white washing shall be rectified
and removed at the expenses of the Contracior,
Each coat applied must be inspected and approved by the Engineer before the application of the
suceeeding coal. Otherwise, no credit for the coat applied will be given and the Contractor may require 1o
repeat the work at his own expenses. The Contractor shall notify the Engineer when each coat is ready for
inspection.
Mo exterior washing shall be done in rainy and damp weather until the surfaces are thoroughly dry. No
interior washing shall be done on damp surfaces.
Each coat shall be thoroughly dry before application of the subsequent coat.
Drrying time for every coat shall not be less than 72 hours and 48 hours for exterior and interior washing
respectively.
The Contractor shall rectify at his own expenses any damage that may be caused to the adjacent works
during white washing.
Completion
At completion of white washing, the Contractor shall remove any wash spot and stain caused during the
whole process of works as stated under this Sub-section from floors, walls, glass, hardware, equipment
and other surfaces leaving these surfaces in perfect condition,
The Engineer shall conduct a final inspection of all works completed in accordance with this Subsection
and the Contractor shall rewash or retouch any surface, which do not comply with the requirements of
these specifications or which have been damaged during performing works. All surfaces finished under
this Sub-section shall be left in perfect condition, free from defects and blemishes,
All rubbish and accumulated painting materials shall be removed from the premises.

3.16.3 MEASUREMENT

Measurement shall be taken for payment in square meter of the surface area actually white washed with
required quality in accordance with the provisions of the BOC) and/or as shown on the Drawings and/or as
directed by the Engineer. Only the completed works as accepted by the Engineer will be eligible for
payment,

Jle4 PAYMENT

The amount of completed and accepted work measured as provided above shall be paid at the Contract
unit price per square meter which payment shall constitute the full compensation for furnishing all
materials, equipment, appliances and labour including storage, transport, preparing, mixing and applying
putty, primer and all white washing materials and providing scaffolding as well as all incidentals
necessary to complete the work as per specifications and requirements described under this Sub- section,
the Bill of Quantities, as shown on the Drawings and as directed by the Engineer.

ltem of Payment Linit

White washing Square meter [/ Square feet

317 CEMENT PLASTER & POINTING
3171 12MM THICK CEMENT-SAND PLASTER ON BRICK MASONRY WALL
AInLT DESCRIPTION

This item of work shall consist of making 12mm or 19 mm thick cement plaster on Block masonry wall
surfaces and at any other appropriate locations in cement mortar with specified proportion. The Work
shall consist of furnishing all materials, its ransportation and storage, supply of all labors, wols and
equipment and the performance of all other allied works that would be required to complete the Work i




Technical Specifications

all respect, All works shall be carried out in accordance with these specifications and eonforming 1o the
levels, dimensions and designs as shown on the Drawings, provisions of the BOQ and/or to carry out the
Work following the directions of the Engineer.

JATL2 MATERIALS

Cement

Cement used in the works shall be ordinary Portland cement complying with the requirements of ASTM
C 150 Type | or equivalent standard and those stated under the Section on *Construction Materials”™ of
this Specification.

Fine aggregate

Fine aggregates shall be non-saline clean natural sand and have a specific gravity not less than 2.6, a
Fineness Modulus not less than what will be specified for a particular type of plastering and conform to
the requirements of ASTM C 33 and those stated under the relevant Sub-section of the Section on
‘Construction Materials” of this Specification. Sand, to be used for plastering work, will be normally of
F.M. 1.2 or as directed by the Engineer.

Water

Water shall be clean, free from injurious quantities of oil, alkali, salts and organic materials or other
deleterious substances and shall not contain any visibly solid materials. All requirements shall be similar
to what have been stated under the relevant Sub-section of the Sections on *Concrete Work® and
“Construction Materials® of this Specification. The Contractor shall get the water tested by comparing
with water of known satisfactory quality, if requested by the Engineer.

220003 CONSTRUCTION METHODS
Preparation of mortar

Unless otherwise specified on the Drawings or in the BOQ or instructed by the Engineer, cement mortar
for plaster works on block masonry walls shall consist by volume of one part Ordinary Portland cement
and six parts screened sand of specified F.M. In each mortar, requisite quantity of water shall be added
and the components mixed and theroughly incorporated together to give a workability, appropriate to its
use,

Mortar shall be used whilst freshly mixed and no softening or re-tampering will be allowed. Mortar shall
be mixed in an approved mechanical mixer unless hand-mixing is specifically permitted by the Engineer
and in & manner as to accurately determine and control the quantity of each ingredient in the mortar. The
cement and sand shall be first mixed dry until thoroughly mixed before adding mixing water. If hand
mixing is permitted, the operation shall be carried out on a clean watertight platform. Cement and sand
shall be first mixed dry in the required proportion to obtain a uniform color of the mixture, Water shall
then be added sparingly, only to the minimum as would be necessary (o produce a workable mixture of
normal consistency. The water cement ratio in no case shall exceed 0.50 by weight, or as directed by the
Engineer.

Only a sufficient quantity of sand and cement shall be mixed with water that can be used within 30
minutes after water is added. The adding of additional water to and re-tempering (cement mortar that
stiffened because of evaporation of water), shall be permitted only within 30 minutes from the time of
adding water at the time of initial mixing.

Meoriar that has taken initial set shall not be used in the work with or without addition of fresh materials.
Preparation of surface

Before application of plaster, all joints in brick masonry walls shall be adequately raked out with a
hooked tool made for the purpose whilst the mortar is still green and not later than 48 hours of the time of
lying and smooth concrete surfaces shall be roughened 1o provide key. Joints should not be raked out with
a trowel or a hammer to avoid the edges of the bricks getting chipped. The brickwork should
down with stiff wire brush so as to remove all loose dust from the joints. Surfaces to be rend
also be serubbed clean of all loose materials and be made free from all dust, grease, etc. a
wetted with water and kept dampen for 24 hou fore applving plaster (the walls shou
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but only damped evenly). On old walls it would be required to ensure a good key for the new rendering,
to destroy the smooth surface of the brick masonry work with appropriate 1oals.
Application of plaster
Plaster shall consist of two coats when applied over brick masonry i.c. under and finish.
The under and finish coats shall be applied without an interval. The undercoat shall have a minimum
thickness of Gmm and shall be leveled with straight edge and scratiched for key. The finish coat shall be
trowebed over with care and leveled with a straight edge to obtain a flat smooth surface. All edges and
corners, unless otherwise shown on the Drawings, shall be rounded or chamfered as directed by the
Engineer. All moulds shall be neat, clean and true to template,
Plaster shall be floated and troweled to a true and plumbed surface and tested frequently during the
progress of the work with a straight edge sufficiently long. There shall be no overlaps or construction
joints in single unbroken surface unless the area is over 28 square meter or prior permission is taken from
the Engineer for a deviation. Plaster shall be stopped only at corners, construction or expansion joints.
If any crack appears in the plaster or any part sound hollow when tapped, or found to be soft or otherwise
defective after the plaster has dried, the defects shall be mended by cutting out and re- plastering at the
Contractor's own costs. Such woks should not leave any visible impression on the places mended,
The methods and equipment used for transporting and placing mortar shall be such, as not 1o damage or
delay the use of mixed mortar, All equipment and tools used for mixing or vehicles used for transporting
maortar shall be kept clean and free from set mortar, dirt or other deleterious foreign substances.
All plastering works shall be placed only after all brick masonry surfaces have been prepared
satisfactorily in accordance with the specifications and the Engineer’s instructions.
The plaster shall not be applied during rain sufficiently heavy or prolonged to wash the mortar, Mortar
already applied, but becomes diluted by rain, shall be removed and replaced at the expenses of the
Contractor before continuing any further works,

2004  SCAFFOLDING

The scaffolding shall be sound and strong enough to withstand all loads likely (o be imposed upon it and
subject to the Engineer’s approval. Pole, going into the masonry should be at a place, which can be filled
with a header brick. The holes, which provide resting space for horizontal members shall not be left in
masonry under [m in width or immediately near the skewbacks of arches. The holes left in the masonry
work for supporting the scaffolding shall be filled, made good and to be properly finished with plaster.

J.20.1.5 PROTECTION AND CURING

All plasters shall be kept moist throughout the progress of work and protected for a minimum 10 days
immediately following completion against harmful effects of weather by suitable covering. During hot
weather, all finished or partly completed works shall be covered or wetted in such a manner as will
prevent rapid drying of the plaster.

On completion of works, all visible surfaces shall be free from damage or debris and shall look clean. All
cares shall be taken so that the plaster surfaces are not stained or coated as the work proceeds. No rubbing
of the faces to remove coating shall be allowed,

L2006 MEASUREMENT

Measurement shall be taken for payment in square meter of the surface of the finished plaster works
completed in accordance with the Specifications stated herein and/or as per the provisions of the BO(Q)
and/or as shown on the Drawings and‘or as directed by the Engineer. Only the completed works as
accepted by the Engineer will be eligible for payment.

12017 PAYMENT

The amount of completed and accepted work measured as provided above shall be paid at the Contract
umit price per square meter of plaster which price shall constitute full compensation for furmishing all
materials including their transportation and storage, mixing of mortar, plastering surfaces and comers,
rounding andfor chamfiering preparing, cleaning and watering the surfaces to be plastered, watering and
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protecting the plaster after completion, providing scaffolding and its erection and removal, all other works
and all incidentals necessary to complete the Work as per requirements described under this item of work,
the BOK), as shown on the Drawings and/or as directed by the Engineer.

Item of Payment Unit

12mm thick cement-sand plaster Square meter / Square feet

3202 12MM THICK CEMENT-SAND PLASTER ON R.C.C SURFACES

3.20.2.1 DESCRIPTION

This item of work shall consist of making 12 mm thick cement plaster on R.C.C surfaces and at any other
appropriate locations in cement mortar with specified proportion. The Work shall consist of supply of all
materials, labor, tools and equipment, carriage and the performance of all other allied works. All weorks
shall be carried out in accordance with these specifications and conforming to the levels, dimensions and
designs as shown on the Drawings, provisions of the BOQ and/or to carry out the Work following the
directions of the Engineer.

3.20.2.2 MATERIALS

Cement

Cement used in the works shall be ordinary Portland cement complying with the requirements of ASTM
C 150 Type | or equivalent standard and those stated under the Section on ‘Construction Materials® of
this Specification,

Fine aggregate

Fine aggregates shall be non-saline clean natural sand and have a specific gravity not less than 2.6, a
Fineness Modulus not less than what will be specified for a particular type of plastering and conform to
the requirements of ASTM C 33 and those stated under the relevant Sub-section of the Section on
*Construction Materials® of this Specification. Sand, to be used for plastering work, will be normally of
F.M. 1.2 or as directed by the Engineer.

Water

Water shall be clean, free from injurious quantities of oil, alkali, salts and organic materials or other
deleterious substances and shall not contain any visibly solid materials. All requirements shall be simalar
to what have been stated under the relevant Sub-section of the Sections on “Concrete Work™ and
‘Construction Materials® of this Specification. The Contractor shall get the water tested by comparing
with water of known satisfactory quality, if requested by the Engineer,

3.20.2.3 CONSTRUCTION METHODS
Preparation of mortar

Linless otherwise specified on the Drawings, or in the BOQ or instructed by the Engineer, cement mortar
for plaster works on RC.C surfaces shall consist of one part Ordinary Portland cement and four parts
screened sand of specified F.M. by volume. In each mortar, right quantity of water shall be added and the
components mixed and thoroughly incorporated together to give a workability, appropriate to its use.
Mortar shall be used whilst freshly mixed and no softening or re-tampering will be allowed,

Mortar shall be mixed in an approved mechanical mixer unless hand-mixing is specifically permitted by
the Engineer and in a manner as to accurately determine and control the quantity of each ingredient in the
mortar. The cement and sand shall be first mixed dry until thoroughly mixed before adding mixing water.
If hand mixing is permitted, the operation shall be carried out on a clean watertight platform, Cement and
sand shall be first mixed dry in the required proportion to obtain a uniform color of the mixture, Water
shall then be added sparingly, only the minimum necessary to produce a workable mixture of normal
consistency. The water cement ratio in no case shall exceed 0.50 by weight, or as directed % (
Engineer, L

Only a sufficient quantity of sand and cement shall be mixed with water that can be used in 30
minutes after water is added. The adding of addi water to and re-tempering (cemen
stiffened because of evaporation of water), shall rmitted only within 30 minutes
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adding water at the time of initial mixing.

Mortar that has taken initial set shall not be used in the work with or withouwt addition of fresh materials.
Preparation of surface

Before application of plaster, smooth concrete surfaces shall be roughened to provide key. The surfaces
shall be scrubbed clean of all loose materials and soaked with water and kept dampen for 2 hours before
plastering. A neat cement coat shall be applied on all concrete surfaces before application of plaster.
Application of plaster

Plaster shall consist of a grout application and a finish coat, when applied direct to conerete surface. The
under and finish coats shall be applied without an interval,

All edges and corners, unless otherwise shown on the Plans, shall be rounded or chamfered as directed by
the Engineer. All molds shall be neat, clean and frue fo template,

Plaster shall be floated and troweled to a true surface and tested frequently during the progress of the
work with a straight edge sufficiently long. There shall be no overlaps or construction joints in single
unbroken surface unless the area is over 28 square meter or prior permission is taken from the Engineer
for a deviation. Plaster shall be stopped only at comers, construction or expansion joints,

If any crack appears in the plaster or any part sound hollow when tapped or found to be soft or otherwise
defective after the plaster has dried, the defect shall be mended by cutting out and replastering at the
Contractor's own costs,

The methods and equipment used for transporting and placing mortar shall be such, as not to damage or
delay the use of mixed mortar. All equipment and tools used for mixing or transporting mortar shall be
kept clean and free from set mortar, dirt or other deleterious foreign substances,

All plastering works shall be placed only after all R.C.C surfaces have been prepared satisfactorily in
accordance with the specifications and the Engineer’s instructions.

The plaster shall not be applied during rain sufficiently heavy or prolonged to wash the mortar when the
works are carried out under open sky. Mortar already applied, but becomes diluted by rain, shall be
removed and replaced before continuing the work at the expenses of the Contractor.

3.20.2.4 SCAFFOLDING

The scaffolding shall be sound and strong enough to withstand all loads likely to be imposed upon it and
subject to the Engineer's approval. If any place is left out or the plaster gets damaged by resting of poles,
the places shall be made plastered or repaired beforefon removal of the scaffolding at the expenses of the
Contractor.

F.20.2.5 PROTECTION AND CURING

All plaster shall be kept moist throughout the progress of work and protected for a minimum 10 days
immediately following completion against harmful effects of weather by suitable covering when the
location is exposed under the open sky. During hot weather, all finished or partly completed works shall
be covered or wetted in such a manner as will prevent rapid drying of the plaster.

On completion of works, all visible surfaces shall be free from damage or debris and shall look clean. All
cares shall be taken that the plaster surfaces are not stained or coated as the work proceeds. No rubbing of
the faces 1o remove coating shall be allowed.

32026 MEASUREMENT

Measurement shall be taken for payment in square meter of the surface of the finished plaster works
completed in accordance with the Specifications stated herein and/or as per the provisions of the BOQ)
andfor as shown on the Drawings andfor as directed by the Engineer. Only the completed works as
accepted by the Engineer will be eligible for payment.

1.20.2.7T PAYMENT
The amount of completed and accepted work measured as provided above shall be paid at the Contract
unit price per square meter of plaster which price shall constitute full compensation for furnishing all

materials including their transportation and storage, mixing of mortar, plastering surfaces and corners,
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rounding or chamfering preparing, ¢leaning and watering the surface to be plastered, watering and
protecting the plaster after completion, providing scaffolding and its erection and removal, all other works
and all incidentals necessary to complete the Work as per requirements described under this item of work,
the Bill of Quantities, as shown on the Drawings and/or as directed by the Engineer.

[tem of Payment Unmit

fimm thick cement-sand plaster Square meter [ Square feet

3.20.3 12MM THICK CEMENT - SAND SKIRTING/DADO

3.20.3.1 DESCRIPTION

This item of work shall consist of providing | 2mm thick cement-sand plaster with neat cement finishing
in skirting/dado on brick masonry wall surfaces and at any other locations where necessary in cement
maortar with specified proportion. The Work shall include supply of all labour, materials, tools and
equipment, carriage and the performance of all necessary works, All works shall be carried out in
accordance with these specifications and conforming to the levels, dimensions and designs as shown on
the Drawings, provisions of the BOQ and/or to carry out the Work following the directions of the
Engineer.

120.3.2 MATERIALS

Cement

Cement used in the works shall be ordinary Portland cement complying with the requirements of ASTM
C 150 Type 1 or BS 12 or equivalent standard and those stated under the Section on *Construction
Materials® of this Specification.

Fine aggregate

Fine aggregates shall be non-saline clean natural sand and have a specific gravity not less than 2.6, a
Fineness Modulus not less than what will be specified for a particular type of plastering and conform 1o
the requirements of ASTM C 33 and those stated under the relevant Sub-section(s) of the Section on
‘Construction Materials’ of this Specification. Sand, to be used for plastering work. will be normally of
FM. 1.2 or as directed by the Engineer.

Water

Water shall be clean, free from injurious quantities of oil, alkali, salts and organic materials or other
substances that may be deleterious and shall not contain any visibly solid material. If requested by the
Engincer, water shall be tested by comparing with water of known satisfactory quality. All other
requirements shall be similar to what have been stated under the relevant Sub-sections of the Sections an
‘Concrete Work” and “Construction Materials’ of this Specification.

3.20.3.3 CONSTRUCTION METHODS

Preparation of mortar

Unless otherwise specified on the Drawings or in the BOO or instructed by the Engineer, cement mortar
for skinting/dado works on brick masonry walls shall consists by volume of one part Ordinary Portland
cement and four parts screened sand of specified F.M. In each mortar, requisite quantity of water shall be
added and the components mixed and thoroughly incorporated together to give a workability, appropriate
to its use. Mortar shall be used whilst freshly mixed and no softening or retampering will be allowed,
Mortar shall be mixed in an approved mechanical mixer unless hand-mixing is specifically permitted by
the Engineer and in a manner as to accurately determine and control the quantity of each ingredient in the
mortar. The cement and sand shall be first mixed dry until thoroughly mixed before adding mixing water.
If hand mixing is permitted, the operation shall be carried out on a clean watertight platform, Cement and
sand shall be first mixed dry in the required propoertion to obtain a uniform colour of the mixture. W

shall then be added sparingly, only the minimum necessary to produce a workable mixture ?’
consistency. The water cement ratio in no case shall exceed 0050 by weight, or as direc
Engineer.

Only a sufficient quantity of sand

the <

30
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Technical Specifications

2., The cross-sectional arca of the bonding conductor shall be selected in accordance to
BS7671.
3. The bonding conductor shall be as short and straight as possible.

4.6.8 CABLE IDENTIFICATION

A. Cables shall be provided with identification markers, at each end of the cable, at entry and exit

points of buried ducts, and in such other positions as are necessary to identify and trace the
route at any cable. Where cables are not enclosed in ducts and are of multiple runs, markers
shall be provided at 15 meter intervals

Cable identification shall be assembled from elliptical profiled plasticised PVC markers, carrier
strip and nylon ties, the complete assembly shall be suitable for a maximum service temperature
of T0°C,

Every core of a multicore cable shall be provided with identification at its termination in the
form of tapes, sleeves or discs of appropnate colours.

4.7 LOW VOLTAGE SWITCHBOARDS

PART 1 - GENERAL

4.7.1

A.

4.7.2

2

WORK DESCRIPTION

The switchboards, distribution boards and control panels shall be buili in accordance with IEC
61439 “Factory Built Assemblies for Low Voltage” or BS 5486 “Factory-built Assemblies of
Switchgear and Control Gear for Voltage up to and including 1000 AC and 1200% DC.

All factory bailt assemblies shall be capable of withstanding the electrical, mechanical and
thermal stresses of the prospective fault level experience. The prospective fault levels of the
various factory built assemblies shall be as indicated in the Drawings.

All equipment used in the factory built assemblies shall have been type tested/partial tvpe
tested. Type set certificates shall be submitted for all major equipment at the time of technical
submission.

Besides, a full type test report as specified under IEC 61439, the Low voltage switchboard
shall also be tested for electromagnetic compatibility (EMC), internal arcing-fault test and
seismic withstand vest under the relevant standards.

All factory built assemblies, as a complete unit shall have a rating equal 1o or greater than the
integrated equipment rating as indicated in the Drawing.

All factory built assemblies subject to rain or wet conditions or located outside electrical switch
room shall be weatherproof constructed to [P 66, able to withstand high impact strength of 60
KM/m® (min), temperature resistant with consideration of Ambient temperature 45 degrees C
and average switch room temperature 30 degrees C. Flame retardant and corrosion resistant.

STANDARDS

. The LY switchboards and distribution boards shall be constructed in accordance with the atest

revision of the following standards:

BS 88-2 : Cartridge fuses for voltages up to and including 1000V AC
and 1500% DC.
BS 892 2 Direct acting electrical indicating analogue electrical

measuring instruments and their accessories.
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10,

I,

17.
18.
I,

20.

BS 142

BS 159

BS 13601

BS EN 60898

BS 61869

BS EN 60947-

2

BS EN 60947-
2

BS EN 60947

BS EN 60947

BS 5424

BS 61439

BS EN 62053-
11

BS EN 61810-
2

BS 6004

BS 6231
BS 7430
IEC 61439

AS 3439-1

IEC &60068-3-3

shall also apply.

4.7.3 SUBMISSION
A, A component list and catalogues.

B. Detailed shop drawings of all factory built mblies shall be submitted for appgdval org”
consiruction commences, '

Electrical protection relays

Busbars and busbar connections

Copper for electrical purposes. Rods and bars.
Circuit-breakers for over current protection for household and
similar installations.

Current transformers

Low-voltage switchgear and controlgear. Cireuvit-breakers.

Control switches (switching devices, including contactor
refays, for control and auxiliary circuits, for voltages up 1o
and incleding 1000V AC and 1200V DC),

Air-break switches, air-break disconnectors, air break switch
disconnectors and fuse combination units for voltages up to
and including 1000V AC and 1200V DC.

Degrees of protection of enclosures of switchgear and control
gear for voltages up to and including 1000V AC and 1200V
DC.

Control gear for voltages up to and including 1000Y AC and
1200V DC Contactors.

Low-voltage switchgear and control gear assemblies.
Specification for type tested and partially type tested
assemblies {General requirements)

Electricity meters — Specification for Class 0.5, 1 and 2 single
phase and polyphase, single-rate and multi-rate watt-hour
Electrical relays.

PVC insulated cables, non-armoured, for electric power,
lighting and internal wiring.

PVC insulated cables for switchgear and controlgear wiring,
Code of practice for Earthing

Low-voltage switchgear and control gear assemblies Type-
tested and partially type-tested assemblies

Low-voltage switchgear and control gear assemblies,
Type-tested and partially tvpe-tested assemblies
Environment testing: Guidance Seismic test methods for
equipment.

BS/IEC or other National standards not mentioned above but are applicable to this installation

v
i

o
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i

Such drawings shall show the proposed method of construction of the cubicles, method of
supporting equipment and busbars, full details of busbar layout, method of support, electrical
control wiring diagrams, equipment weight, colors, surface treatment and mounting type etc.

D. The drawings shall also incorporate a full list of proposed materials. The construction shall not

s

commence until the drawings are approved for construction.
Factory and site testing procedures and report formats shall also be included.

PART 2 - PRODUCTS

4.7.4

A

GENERAL

The factory built assemblies shall be of the totally enclosed, modular cubicle type, which are

extensible and suitable for floor mounting as indicated in the drawings. The assemblies shall

be manufactured in a facility that is 150 9000 certified.

The factory built assemblics shall be compartmented and utilize sheet steel plates of thickness

as detailed below. The panels shall be vermin proof and constructed to a minimum degree of

protection of [P ratings to BS 60529, The IP ratings indicated below shall be applicable unless

otherwise indicated in the drawing.

Main and Sub-Switchboards

1. 2mm thick sheet steel

2, Form 4a, Type 3 for Main Board and for Emergency Board and Form 2b, Type 2 for
Distribution Board unless otherwise specified to BS 61439 with separation of busbars from
the functional units and separation of all functional units from one another

3. Minimum IP 44 and IP 2X after opening of doors & panels (of external covers) unless
otherwise specified.

4. IP&6 for location subject to rain wet conditions or located outside electrical switch room.

3. Switchboard frame shall be of modular detail and extensible.

6. The interior of each cubicle shall be dust inert and vermin resistant,

Switchboard frames shall be fabrication of 2.0mm thick electro-galvanized steel. All joints

shall be ncatly formed and finished flush with the adjacent surfaces by grinding and/or

machining. No joints shall be located on a comer and all bare edges shall be lipped.

Structural members and bracing, where necessary, shall be welded or bolted to the frame.

DOORS AND PANELS

Full access shall be provided to service and maintain all equipment inside each cubicle by
means of a suitable hinged door that shall open a minimum of 120 degrees. All hinged doors
shall have an earth braid connected to the cubicle.

Doors and panels shall be constructed of 2 mm electro-galvanized sheet steel, pressed or rolled
50 that edges are given a neat round finish and shall reinforced with a suitable frame welded to
the inside folded edge of the door. An approved stiffener shall be welded to the inside of each
deor and'or panel.

Dwoors shall hang on substantially concealed non-corrosive hinges and shall be fited with good
quality door handles to Engineer’s approval which shall be lockable and operable by the same
key. The door handles shall be fitted with toggles to operate rods to latch with suitable slots in
both the top and bottom of the switchboards, Latching rods shall be guided by brackets, The
latching rods and associated brackets shall be cadmium plated.

All front, side and top panels shall be constructed in a manner similar to that specified for doors
above. They shall be fitted to the frame from the outside with captive, hand tightened screw.
Panels longer than 1.2 meters shall be provided with 3 point locking system
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4.7.6

4.7.7

4.7.8

BASEPLATE AND INSULATING PANELS

The switchboards shall be mounted on $0mm X 50mm C-channel. Wherever insulating panels
are required to mount special equipment, they shall be of high quality black bakelite, polished
on the front.

All edges must be cut straight and square and shall be chamfered on the front edge with a 3mm
chamfer.

FINISHING OF METAL WORK

- Panel work of the switchboards shall be finished with electrostatic epoxy powder coating of

minimum 350 microns all treat with 180 °C, 12 minute oven backing. All metal work shall be
rust inhibited and sprayed with two coats of primer. The painting shall be of best quality oven-
bake epoxy powder coated, of Grey colour,

. After erection on site and afier all inspection and tests have been carried out, the Contractor

shall thoroughly clean all painted parts, touch-up with application of an additional coat of anti-
corrosive structural priming paint to any part of the originally painted surfaces that have been
scratched or otherwise marked and at least one additional touch-up finishing coat of Grey
colour,

BUSBARS AND CURRENT CARRYING PARTS

. The manufacturing of the busbar system shall comply to the latest edition of BS 159, All

bushars and current carrying parts shall be manufactured to carry a current density of nat more
than 1.55 A/mm’ and shall be capable of carrying normal current continuously without the
temperature rise of any part exceeding 30°C. Their location shall be such as to ensure adequate
spacing between conductors and they shall be securely fastened and braced to withstand all
stress sel up during transportation, erection and normal operation, and under short circuit
conditions, The busbars shall not be damaged in any way under a fault of short circuit
experience with minimum 46 MV A for 3 seconds. Where two or more conductors are used to
form a phase, it shall be separated with an air gap sufficient to allow for the ventilation of the
individual conductors all round. Busbar supports shall be made of slotted first grade “Bakelite”
or glass fiber reinforced polymer able to withstand minimum operating temperature of 110°C.
All connections in current carrying paris shall be made by means of bolis with lock nuts. The
use of tapped holes and studs or any other aliemative method of connection in current carrving
parts shall not be employed without the express approval of the Engineer prior to manufacture.
Busbars shall be provided with approved shrinkable tube of adhesive stickers of appropriate
phase colour 1o indicate phases.

All connections, tapping and clamping shall be made in an approved manner to ensure
minimum contact resistance. All connections in the busbars shall be firmly bolted and clamped
with even tension. Before assembly, all busbar joint surfaces shall be filed or finished to
remove burrs, dents and oxides and silvered to maintain good continuity at all joints.

All intermediate conducting material shall be used when there is a possibility of electrolvtic
action when contacts of the copper busbars with dissimilar metals are made.

An earth bar minimum size comply with BS 7671 and BS 7430 with minimum 50mm x 10mm
to each vertical section of the cubicle units and shall ran the full length at the bottom of each
switchboard. All metal parts of the switchboards and associated equipment shall be bonded
and connected to this earth bar. Minimum 2 connections to main edrthing system shall be
provided. The protective circuit shall have a rated conditional short circuit cu f30kA ar
240V and a rated peak and short-circuit w thstand current of 81.9kA and ct/]_y_.-u

respectively. < @i&
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G, The neutral busbar shall be the same size of that of the phase bars and shall be provided with
an adequate number of terminals including cable lugs, bolts, etc. to suit the installation.

H. For circuits not less than 200A, busbar drops to moulded case circuit breakers or other
apparatus shall be made of circular or rectangular busbar covered with Nylex tubing of
appropriate colour and terminated in adequately sized concentric lug, of lug type, cone grip
cable sockets or approved equal. Cables may be used for circuits less than 2004 to type test
configuration.

I All visible rectangular busbars shall be bare tinned type size 1.55A/mm’ based on current
density. Rated current of assembly shall be based on tinned busbar and must be certified by
type testing.

J. All screws, bolts, washers used for the busbars shall be cadmium plated. All contact parts of
the busbars and connections shall be sanded and coated with a thin coat of chemical inert
petroleum jelly. All bolts shall be tightened with an even tension. Approved spring washers
shall be used at all joints complete with cadmium plated high tensile steel bolts.

K. All busbars and switchgear terminals to which outgoing or incoming cables are terminated shall
be manufactured for a maximum temperature of 30°C above ambient. Where there are two
incomers to the Low voltage switchboard, the bus-coupler and the bushar works shall type
tested to centify the integrity of the system.

4.7.9 INSULATION

A. The clearances and insulation shall be such as 1o withstand the standard 3 kV dielectric tests
on the switchboard,

B. All insulation used shall be of the best quality and sufficiently strong to withstand all stresses
which may be imposed on it in the ordinary erection and operation of the switchboards.

L. Where insulators are cemented or jointed to metal pants, such jointing shall be of such a nature
that no dangerous stresses are set up in the insulators by the unequal expansion or contraction
of the insulation and the metal through the range of temperatures stated.

4.7.10 CABLE OR BUSDUCT ENTRIES

A. Provision shall be made within the factory built assemblies for the proper support and bracing
of outgoing and incoming cables or bus ducts,

B. Weatherproof cable glands and all necessary non-ferrous gland plates, etc. shall be provided
for all cables entering or leaving the switchboards. Cable terminating end boxes shall be
mounted from top of the switchgear in the cubicles. Cable supports shall be provided for the
termination boxes.

C. Bus duct entries to the switchboard shall be liaised with bus duct vendor for the exact position
and phasing.

D. Detail of cable or bus duct in and out of the switchboard shall take into the IP rating requirement
as specified for the switchboard,

4.7.11 PHASING

A. Phase rotation shall be strictly maintained throughout the project. Phase distinguishing colors
shall be RED, YELLOW and BLUE.

4.7.12 LABELS

A. All factory built assemblies and equipment shall be clearly labeled in accordance with Local
Authority’s regulations and 1o indicate its functions by means of engraved “Traffolite’ labels.
Plastic labels are not acceptable. Emergency Main Switch Board shall be “red-on-white” others
shall be “black-on-white™. Engraved lettering not less than 20mm high or as otherwise required
and approved.

B. Labels shall be attached by means of chrome finished countersunk serews and nuts.
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C.

Prior to engraving the labels, a label schedule shall be submitted for approval, Allow for two
spare sets of label blanks and the cost of engraving as directed by the Engineer. If not so
directed, the spare sets of labels are to become the property of the Employer.

4.7.13 SPECIFICATION FOR SPARES

A,

C.

The switchboards shall incorporate a rack for mounting spares, moulded case circuit breakers
and a minimum of 20 percent standby/space capacities shall be provided for future installation
of circuit breakers,

End covers and pre-drilled holes at main busbars shall be manufactured for future extension of
the switchboards at both ends.

Spare shall be provided according to those as specified in the DB schedule/Single line diagram.

4.7.14 BASE SUPPORTS

A,

The base support shall be fabricated from 50mm x 50mm C-channel base sufficiently stiffened
to adequately support the switchboard. The base shall be hot dip galvanized after fabrication.
The base may be made as part of the switchboard.

4.7.15  VENTILATION

Al

B.
c.

All switchboards shall be properly natural ventilated. Force ventilation to achieve the required
rating of the assembly is prohibited.

Vents shall be provided with the consideration of P rating as specified.

Detailed calculation shall be submitted to verify the total heat from the swiichgear and
switchboard and the amount of vents and ventilation fans size,

4.7.16 INDICATING INSTRUMENTS

A.

Indicating instruments shall comply with BS 89. Meters for external pancl mounting shall be
of the flush pattemn type with square escutcheon plate’s finished man black and polycarbonate
CASes,

- The main low voltage switchboards shall be provided with High performance and high

accuracy power meter/ Energy Analyzer with LCD display that capable of indicating real-time
readings, demand reading, energy readings, set up and resets menus shall be installed for the
main switchboards. Power meter shall be provided for the circuits above 100A or as specified
on the drawings.

The reading shall include but not limit to current (per phase, neutral and earth), voltage (L-L.,
L-N), real power, reactive power, apparent power, power factor, frequency, energy, power
quality readings such as voltage and curremt THD, demand, date/time stamping, on-board
memory for alarms/relay functions such as under/over conditions, phase unbalance conditions,
data log, event log, etc.

. The meter power shall accept inputs from standard SA current transformers and has full-scale

input of 10A. The voltage inputs shall be directly connected to 3 phase circuits of 600V and
below without the need far Potential or current transformer. All reading shall be scaled to their
actual values without the need for a multiplier.

. The power meter set up and resets shall be password protected and easily done via the meter

display or via network software.

In addition, unless otherwise specified, following analogue indicating instrumégt shall be
installed for sub-board and distribution boards above 100A incoming or as spécified on'the
drawings.
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L,

0.

4.7.17

A,

4.7.18

A.

Ammeter and voltmeters shall be of moving iron coil spring controlled type with %6mm square
dials, accuracy Class 1.5 with external zero adjustment screw that is accessible from the from,
Ammeters shall be selected such that full load current indications are not less than the two
thirds of linear scale of the meter and have a suppressed upper scale.

Ammeters shall be capable of taking overloads of 2 times continuously and voltmeter 1.2 times
continuously.

Ammeters at the main incoming feeders shall in addition 1o the moving iron mechanism be
provided with thermal bimetal indicators with draw pointers to record maximum demands. The
mechanism shall not respond 1o short current peaks and shall be manually resettable.
Frequency indicators shall be of the vibrating reed type. The meter shall be capable of proper
operation for voltage variation of £ 10% rated volage.

Power factor meters shall be of the electrodvnamics erossed coil mechanism suitable for
balance load, three phase four-wire system. The accuracy class shall be 1.5 and range 0.5 lag
to 0.5 lead.

- Monitoring Kilowau-Hour Meters and current transformers where specified shall be provided.

The kilowatt-hour meter shall have a digital display reading up to 100 million Kilowati-Hours
and to the nearest 100 KW-Hr. The overall accuracy shall be better than £ 2,0%.

The KWh meters shall be of flush mounting, rear connection type, current transformer operated
and suitable for three phase balanced and unbalanced loads. The meter shall be complete with
the three metering elements and shall have a cvelometer register with six rollers.

Instrument dials shall be white with black markings, and scales shall be of such material that
ageing. peeling or discoloration will not take place under tropical conditions.

All instruments, when mounted on the switchboard, wired and ready for service, shall be in
good order and condition in every way. The measuring elements shall be completely free from
any discernible stickiness either at zero or upscale, and they shall be capable of ataining the
performance guaranteed by the manufacturers of the respective instruments.

All terminals shall be completely insulated and potential circuits shall be suitable fused.

SELECTOR SWITCHES

The switches shall be of the panel mounting type with wtally enclosed contacts and stud
connection. Ammeter selector switches shall have make before break contacts 1o ensure that
the current transformers are never open circuited.

The ammeter selector switch shall be suitable for measuring the current in each phase
independently.

. The voltmeter selector switcher shall be 7-way type. Voltmeter selector switches shall have

break before make contacts.

CURRENT TRANSFORMERS

Current transformers necessary for the operation of instruments and meters shall comply with
BS 61869 and be of the ‘straight through' eposy-resin type. Measuring current transformer
shall be of accuracy class | and for metering of accuracy Class 0.2 (for energy metering).
They shall be adequately rated in V. A to carry the summation of all V.A. burdens of connected
loads, and shall be capable of carrying current of the corresponding circuit breakers and fuses.
The output secondary current shall be 5 amperes,

. They shall be capable of operation, without damage, with open circuited secondary and full

load current flowing in the primary.
Current transformers shall be adequately supported and installed as to permit easy access and
to be readily replaceable, if necessary, without dismantling of adjacent cquipment.

- —\-_\__\_\_\-
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E.

I¥,

G.

All current transformers shall be provided with an identifying label giving type, ratio, class,
output and serial number.

Current transformers provided for protective gear purposes shall have overcurrent and accuracy
limit factors not less than those comresponding to the short circuit level of the system, The
output of each current transformer shall be not less than that specified and the capacity of the
current transformers provided shall be adequate for operation of the associated protective
devices and instruments. Where double ratio secondary windings are specified, a label shall
be provided at the secondary terminals of the current transformer indicating clearly the
connection required for either ratio. These connections and the ratio in use shall be shown on
the appropriate schematic and connection diagrams. Protection current transformer shall be of
a accuracy Class 5P 10 and the burden in no case shall be less than 15V A.

Magnetization curves shall be submitted at the time of shop drawing submission.

4.7.19  CONTACTORS

AL

Contactors shall be fully tropicalized and robust construction and shall comply with relevant
parts of BS 5424 and be rated for the following duties.

Contactors for voltages up 1o and including 1000 volts A.C. and 1200 volts D.C. (BS 3424 Pant
1)

. Rated duty - Uninterrupted
2. Mechanical duty - Class I
3. Making and Breaking - ACA Category

Contactors shall be sclected to suit the load such that a minimum electrical life of one million
operations is ensured. The mechanical life shall be at least 5 million operations.

Contactors shall have at least 15 times making capacity and 10 times breaking capacity for
contactors less than 100 amps and 10 times and 8 times respectively for contactors above 100
amps. The selection of contactors shall be coordinated with the prospective fault levels suitable
at that point of installation.

Contactors shall generally be suitable for rail mounting and be of modular detail. The coil shall
be suitable for +10% and ~15% of nominal main voltage. Provision shall be made on the
contactors for affixing of termination and contactor identification labels.

. Contactors shall be provided in sheet steel enclosure of a tropical finish and vermin proof,

Adequate ventilation shall be accordance with BS 5424, category [P 42 for indoor service and
IP 65 for outdoor service.

The contactor shall be located within the enclosure so that upon making or opening of the
contactor under normal or fault conditions, damage will not be caused to other equipment and
wiring within the enclosure,

An isolating switch shall be provided for each contactor circuit except that if there is more than
one contactor and they are grouped together, one incoming supply isolating switch shall be
provided to isolate all contactor circuits. Al mechanical interlocking device between the
isolating switch and panel cover shall be provided to prevent access to live parts within the
panel when the isolating switch is in the “ON" position.

Contactors equipped with both local and remote control shall have local/remote changeover
switches capable of being locked by padlock in the either pasition,

Contactor shall be provided with spare auxiliary (2 No. + 2 NC) in addition to other required
auxiliary contacts specified in the Contract.




Technical Specifications

PART 3 - RELAYS
4.7.20 Control Relays

A. All control and indication relays shall be of the heavy-duty pattern fully tropicalized type.
B. Relays shall be grouped conveniently in dust proof cases with removable covers given access
for adjusiment, cleaning, etc., without dismantling the relay.

4.7.21 PROTECTION RELAYS

A. Protection relays shall be approved types complying with BS 142 or equal and shall have
approved characteristics and be flush mounted in dust proof cases. Relay cases shall generally
be finished in black enamel,

B. Relays shall be of construction detail arranged so that adjustments, testing and replacements
can be effected with the minimum of time and labour. Relavs of the hand reset type shall be
capable of being reset without epening the case,

C. Relay contacts shall make firmly without bounce and the whole of the relay mechanisms shall
be as far as possible unaffected by vibration or external magnetic fields.

. Relays, where appropriate shall be provided with flag indicators of approved type, phase
colored where applicable. Flag indicators shall be of the hand-reset pattern and shall be capable
of being reset without opening the case. Where two or more phase elements are included in one
case separate indicator shall be provided for each element.

E. Relays with provision for manual operation from outside the case, other than resetting will not
be accepted, and time delay relays shall not be of the dashpot type.

F. Relays shall be provided with clearly inscribed labels describing their application and rating in
addition to the general-purpose labels.

4. Approved means shall be provided on the relay panels for the testing of protective relays and
associated circuits. Withdraw able type cases and plug-in type test facilities being preferred.

H. Full discrimination relay curves indicate relay setting shall be co-ordinate by the Contractor
and submit for approval. The submission shall cover both O/C & E/F protection up 1o final
circuit and shall be endorsed by the Contractor’s Installation Engineer,

4.7.21 OVERCURRENT PROTECTION

A. Overcurrent protection shall be of the current transformers operated direct acting type. Where
instantaneous trip is specified, the relay shall incorporate on electronic timer with adjustable
fime delay setting.

B. Where IDMT characteristic is required the time/current characteristic shall comply with BS
142, IDMT type relay shall consist of an electromagnet with shading rings on the pole pieces
driving an induction disc. Current setting shall be of a plug and bridging socket arrangement
and time lag setting shall be by setting screw located above the time scale.

C. Overload phase indicator shall be provided to show the phase overload condition.

D. The range of current setting adjustment for phase faults shall be 50% of 200% of rated full load
with tapping at 25% intervals and the time setting adjustment shall be 0 to 3 seconds at 10 times
the normal operating current. The currenttime characteristics of the relays shall be |
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4.7.23
A,

accordance with the British Standard Curve and shall be provided during the technical
submission.

Both electromechanical and electronic type protective relays may be considered. Submission
of full technical detail and approval shall be obtained prior to installation.

EARTH LEAKAGE PROTECTION

The carth leakage relays shall be of the instantaneous type with adjustable current setfings from
5% to 40% in 5% steps.

The operating coils and contacts shall be adequately rated to carry the necessary load.
Operating indicator and reset facilities shall be provided.

The relays shall house in dust proof sheet metal casings, provided with viewing glass.

Both electromechanical and electronic type protective relays may be considered. Submission
of full technical detail and approval shall be obtained pricr to installation.

PART 4 - CONTROL CIRCUIT WIRING AND AUXILLARY
4.7.24 CONTROL CIRCUIT WIRING

A.

All wiring shall be arranged in a regular manner with bends set at 90 degree and securely held
in position with suitable clips and where convenient shall be installed in the uprights and/or
back-stays insulating bushes being used where necessary.

Control wiring of the switchboard shall be carried out in PVC insulated switchboard cable of
size not less than 1.5mm’ and those for current measurement shall be minimum 2.5mm?. All
meter wiring shall be of similar colors to those of the respective bus bars, etc.. to which
connections are made. The cable termination shall be made with cable lugs.

No wires/cables shall be tee-off or jointed between terminal points.

Wiring shall be carried out in such a manner as to make circuits and connections easily
traceable. Cable marking ferrules or similar shall be used at each termination. Terminals shall
be designated in an approved manner.

All terminals shall be fitted with brass washers and securely fixed with lock nuts.
Displacement Insulation push-in type termination for cable up to 2.5mm?, tunnel type terminals
shall be provided for cables up to and below 6émm’. Cables larger than 6mm’ shall be
terminated with compression cable lugs or proprietary makes of termination approved by the
Engineer,

4.7.25 ANTI-CONDENSATION HEATERS

A

B.

Anti-condensation heaters shall be fitted in each cubicle ogether with an ON/OFF isolating
switch and adjustable thermostat suitable for electrical operation at 230 volts A.C. 50 Hz single
phase of sufficient capacity to raise the internal ambient temperature by 5°C. The electrical
apparatus so protected shall be detailed so that the maximum permitted rise in temperature is
not exceeded il the heaters are energized while the switchboard is in operation.

As a general rule, the heaters shall be placed at the bottom of the cubicle,

4.7.26 TERMINAL BOARDS

A,

All terminal boards shall be mounted in accessible positions and, whenl in £ndlos cubicles
shall be inclined downwards towards the door. Spacing of adjacent 1 | boards shall not
be less than 100 mm and the bottom of each board shall not be less 200 min above the
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incoming cable gland plate. Separate studs shall be provided on each terminal strip for the cores
of incoming and outgoing cables including all spare cores.

Brass bolis and studs shall be of not less than & mm diameter size but stainless steel and bronee
down to 4.5 mm diameter may be used provided that the current carrying capacity is adeguate.
All studs shall be provided with nuts, washers and lock nuts or lock washers. Where pinch
type terminations shall be provided. They shall have adequate current carrying capacity and
shall be provided with locking devices. Insulated barriers shall be fitted between adjacent
terminals,

400/230 volt and higher voltage circuit terminals shall be segregated from other terminals and
shall be fitted with non-flammable transparent plastic covers to prevent contact with any live
parts. They shall have warning labels with red lettering, mounted thereof in a conspicuous
position.

All connections shall be made at the front of the terminal boards and no live metal shall be
exposed at the back.

4.7.27 Fuses and Disconnecting Links

A

All fuse link and disconnecting link assemblies associated with electrical installation,
instrument, protection and control circuits shall be of approved type and grouped as far as
possible according to their functions. They shall be clearly labeled, both on the panels and the
associated wining diagrams.

Fusc link and disconnecting link assemblies associated with tripping circuits shall preferably
be mounted on the outside of controlling compartment. All others shall be mounted internally.
Carriers and base for fush links shall be black. Disconnecting link carriers and bases shall be
white.

All fuse links shall be High Rupturing Capacity (HRC) cartridge type and all fuse switches and
distribution boards and the like shall be suitable for the accommodation of these fuses.

Each cartridge shall incorporate a fuse element of appropriate current rating and fusing factor
in order that adequate protection and discrimination is provided to the circuit.

The high rupturing capacity (HRC) cartridge fuses of rating shown shall conform to BS 88 Part
2 Class Q1 with minimum breaking capacity of 80 KA. When fuses are used for motor
protection they shall have Class R rating. Fuse bases and carriers shall be made of high-grade
phenolic moulding.

4.7.28 PUSH BUTTON

A.

All the push buttons shall be made of non-hygroscopic material, non-swelling and fitted 1o
avoid any possibility of sticking. Unless otherwise specified, they shall be of the non-retaining
type. All push buttons shall have minimum P54 ingress protection rating.

The contacts of all push buttons shall be of adequate strength and have a positive wiping action
when in operation,

4.7.29 INIMCATING LAMPS AND FITTINGS

Indicating lamps fitted to the fascia of switch and instrument cubicles or panels shall be
adequately ventilated,

Lamps shall be easily removed and replaced from the front of the panel by manual means not
requiring the use of extractors.

The bezel of metal holding the lamp glass shall be casily removable from the body of the fitting
s0 35 10 permit access to the lamp and lamp glass.

ki
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4.7.30

4.7.31

o m

The lamps shall be LED type. The rated lamp voltage shall be 4% in excess of the auxiliary
supply voltage AC 230V and DC 48V

The lamp glasses/lens shall be in the standard colors, red, yellow, blue and amber. The color
shall be in the glass/lens and not an applied coating and the different colored glasses/lens shall
be interchangeable.

Neon indicating lamps shall not be used with coloured lens.

Unless otherwise indicated or agreed with the Engineer, all lamp colours shall conform to the
following practice:

l. Red - red phase;

2. Yellow - yellow phase;

3. Blue = blue phase;

4. White - supply available.

RADIO INTERFERENCE SUPPRESSION

A,

All Plant and apparatus, including such items as contactors, starters, relays and the like where
the normal operation is such that interruption of low frequency or direct current occur, shall be
fitted with means of suppressing all interference frequencies caused.

. The standard of interference suppression shall be in accordance with the current editicn of BS

800 incorporating all amendments but extended to include the frequency ranges 300 1o 360
MHz and 1.000 to 3,400 MHz.

C. Details of the equipment and methods to be used in quantitative assessment of the level of radio
interference shall be as specified in BS 55016-1-4,

D. For guidance in the installation of electrical equipment to meet the foregoing standards,
reference shall be made to BS Code of Practice CP:1006 “General Aspects of Radio
Interference Suppression: which deals with interference caused by electrical apparatus and
installations.

SURGE PROTECTION DEVICES

A. Surge Protection devices shall be provided whichever cable route from external or 10 external

of the building.

PART 5- EXECUTION
4.7.32 501 TESTING AND COMMISSIONING

A

All switchboards shall be tested and certified by the installation Engineer that it is safe before
supply is energized, and that all the equipment comply with the requirements of the
Specification,

Generally such tests in the factory and repeated at site are as follows:

Insulation resistance tests;

Earth continuity tests;

Dielectric test — 3 kW DC for | minute;

Check of clearance and creep age distances;

Tests to prove correct operation of controls, interlocks, tripping and closing circuits,
indications, etc.;

e e b

=3 &

Phasing tests;
Operation of all protective gear circuits by primary injection and system faulf fieses m-:!q/ck_
sensitivity and stability; *

8. Test of accuracy of all m::;ﬁgjug.i[ﬂq ments;
o
._.h'.'_'-\.' J ‘rl:rlll. ‘\HI
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4.7.33

4.7.34

4.7.35

4.7.36

9. Test operation of alarm devices;

10, Interfacing test with BMS

I'l. Checking of all internal cabling and function operation;

| 2. Above tests are minimum requirement and shall include all other tests required by the
Engineer to verify compliance with the Specification.

C. Triplicate sets of all principal test records and test certificates are to be supplied for all the tests
carried oul in accordance with the Specification to the Engineer for approval before dispatch
from the switchboard factory.

. All costs, materials, equipment, labor, etc. necessary for the execution of the testing shall be
included in this portion of work.

E. The Contractor shall include the cost for allowing the Engineer or his representative to witness
the factory lests.

TRANSPORTATION

A. Switchboards are not allow to be delivered to site until the electrical room or switch room is in
a clean and acceptable condition with lockable doors.

B. Switchboards transported to site shall be fully covered with weatherproof covers and
transportation eye bolts shall be provided for handling at site.

C. Switchboards which are poorly packed and result in signs of corrosion will be rejected.

D. All necessary measures to cover and protect the switchboards at site shall be provided. Such

measures shall include a complete PVC blanket over the whole switchboard or distribution
board.

REJECTION OF SWITCHRBOARD

A,

Ifany of the above tests fail to comply with the requirements of this Specification in any respect
whatsoever at any stage of manufacture, test, erection or on completion at site, the Engineer
may reject the item or defective component thereof, whichever is considered necessary, and
after adjustment or modification as directed by the Engineer, the Contractor shall submit that
item for further inspection and/or test. In the event of the defective item being of such nature
that the requirements of this Specification cannot be fulfilled by adjustment or modification,
such item is to be replaced by the Contractor at his own expense, to the entire satisfaction of
the Engineer. Delivery of switchboard on site without significant cable connection {Say 80%)
shall not entitle progress payment certified for material delivery on site.

EARTHING

A.

B.

Suitable earthing terminals or studs shall be provided on the frame for the connection of 25
mm X 3 mm copper strip 1o the main earthing bar in the switchroom.

A main carthing bar of HDHC copper with cross-sectional area in compliance with BS 7471
and BS 7430 50 mm x & mm shall be provided in the switchroom and to which all earthing
connections shall be made. This earthing bar shall run along the wall adjacent to the full length
of the main switchboard. Two connections to main earthing system shall be provided.

PROVISION OF ELECTRICAL SERVICES AND EQUIPMENT TO MEET LOCAL
AUTHORITIES' REQUIREMENT

A

All other requirements by Local Authority that are imposed in the course of execution of the

work, particularly those listed below shall be provided.
. . N/U i
; - I _.\..-'l\. ! II
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4.8

. Danger signs;

2. Rubber floor mat of 6m thickness and | meter width provided for the full length of the
switchboard;

3. A dry chemical type fire extinguisher of 9 kg capacity with approved label:

4. Framed single line diagram with minimum Al size endorsed by Contractor’s Oualified
personnel;

5. “First-Aid" Demonstration zign;

6. Sand for cable trenches after completion of all cable installation work, if applicable.

LUMINAIRES AND ACCESSORIES
481 General
481 Work Description

A,

The luminaires schedule indicates the detail requirement of the luminaires selection. The exact
luminaires of the installation subject to Engincer approval on the sample. The Contractor shall
be responsible to ensure the selected luminaires suit the location of installation. No time and
cost adjustment for the Contractor to provide the approved selected luminaires,

The Contractor shall co-ordinate the fixing detail of the luminaires, any accessories, brackets,
waterproof termination box ete, required to complete the installation shall be included in the
Contract

Certain types of electrical equipment or systems involving sudden changes, or low frequency
or of direct electric current such as fluorescent lamps, contactors, ete. shall be fitted with radio
and television interference suppression components suitable to meet the levels specified in BS
800 “Limits of Radio Interference characteristics of household electrical appliances”,

483  Standards

A.

The manufacturing of the luminaires shall also conform to the requirements of all relevant local
codes, as applicable, together with the additional requirements referred to in this Specification
and Drawings, whichever is the more stringent and acceptable to the Engineer.

Following Standards to be followed

» JEC 62031 - LED used in Luminaries

+ |EC 62471 . Photo-biological Safety

* [EC61347-1/2 - LED» drivers

« |EC 62384 - Independent driver Performance

« [ESNA LM 80:2008 - Lumen Maintenance of LED light source
+ In the adoption of standards and requirements, the Contractor shall take the following

precedence

1. Engineer's decision:

2. Local codes of practice;

3. Drawings;

4. Specification;

3. International standards and requirements,

4.8.4 Suobmission

A.

All technical submissions shall be approved by the Engineer prior to he respective s?f
construction. i > b

ton shall include the following: e

™
|
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I. Luminaires colour cut sheet submission with manufacturer’s data, lamp date, IP rating,
location of installation, quantity.

2. Sample submission;

3. Lit-up sample submission as required by Engineer.

&=

Lit-up sample for all lamp with indication of location of installation and manufacturer
recommended lamp life span.

5. Illumination computer print out for area as required by Engineer.
s, Shop Drawings of the fixing details showing the coordinated installation details.
7. test reports for all emergency use luminaires,
8. Builder's works requirement.
485 Product

4.8.5.1 Iuternal Wiring within Luminaires

A. Cables interconnecting components shall be heat resisting cables and shall be neatly bundled
by nylon self-locking cable ties and shall be properly routed and secured away from heat
generating accessories like control gear, etc,

B. Cables used for internal wiring of the luminaires shall be of appropriate type and size. The
insulation of the cables shall be able 1o withstand throughout the life of the luminaires the
maximum temperature of not less than 105°C.

C. Where wiring passes through the edge of any metal section of the fitting, it shall be protected
by an approved grommet. All connections of wires to terminals shall be of approved types. All
wirings shall be concealed from view with the luminaires installed.

[2. All cable terminations within the luminaires shall be suitably shrouded. At every luminaires,
an carthing terminal shall be provided for connection to the circuit protective conductor.

4.8.5.2 led LIGHT FIXTURE
A. The LED lamp / light fixture shall comply and conform the following specification:
Luminous Efficacy > 0 lumens/Watt
CRI = 8l
Colour Temperature Inter Lighting Fixture 4000k
External Lighting Fixture 3000k
{as per BOOQ & drawings)
UGR Within the prescribed limits.
Useful Life 30000 to 3500hr
Warranty | years or above

B. The body of the light fixtures shall be minimum 18 SWG sheet steel or die cast, properly de-
rusted, degreased, finished in heat resistant paint, stove enamelled. Appropriate size bushed
wire entry holes, fixing holes, and earth terminal shall be pmudgd The lamps for these I'u-::m‘es
shall be made with Light Emitting Diodes capable to emit the desired colour as mention
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drawings or BOGQ. The fixture shall be supplied with appropriate driver either fixed or detached
and shall be selected according to the wattage/type as indicated on drawings/ Documents.
Weatherproof light fixtures shall comprise of UV treated plastic body or aluminium body and
gasketied clear glass cover secured to the body by means of wing nuts'screws to give a
weatherproof and watertight fit. The gasket shall be weather resistance type.

The glass shade of the light fixtures shall be opal white or clear as fumished by the
manufacturer with the light fixture unless specified and free from any air bubbles or voids, The
shade may be spherical, cylindrical, flattened bottom or any other shape as specified in the
drawings or BOOQ.

4.8.5.3 LED FIXTURE FITTING & INSTALLATION

H.

The mounting heights of light fixtures are indicated on the drawings, and position of fixtures
are according to the mentioned scale,

- The Contractor must ensure that the light fixtures are installed uniformly with respect to the

dimensions of the area. Any modifications due to site conditions may be made with the
approval of Engincer. All fixtures shall be carefully aligned before fixing in position.

- Glasses, shades, reflectors, diffusers, etc., must be in a clear condition afier installation. An

carth wire connected to the earth terminal in the fitting shall earth all light fixtures.

The LED light fixtures on the surface of ceiling shall be installed with the back of the body
flush with the ceiling surface, and in a manner so as to facilitate wiring. Nylon plugs and
galvanized steel bolts or screws shall be used for fixing the light fixture to the ceiling. For light
fixtures installation on false ceiling the installation method/detail shall be coordinated with
ceiling design and submitted for approval of Engineer. Care shall be taken to prevent the
weight of the fixture from being transferred 1o the false ceiling

After fabrication, metal surfaces shall be thoroughly cleaned back to the parent metal and all
dust, moisture grease or oil shall be removed.

Except where specified or shown as being aluminium, metalware for LED Panel fittings,
reflectors, channels, etc., shall be constructed from mild steel or zine anneal sheet not bess than
205WG thickness. All comers and joints exposed to normal view shall be welded, ground
smooth and filled where necessary before painting.

- All scale and corrosion products shall be removed after which the finished article shall be

cleaned with trichloroethvlene,
The metalware shall be spray painted with high grade polyester powder coat on both sides and
stoved. Total thickness of paint build up shall be not less than 50 micron. Finished colour shall
be to approval on all surfaces.
All plastic diffuser shall be of non-deteriorating, colour stable material and of acrylic material.
Recessed lighting fittings shall be supported from the RC ceiling slabs using appropriate fixing
accessories such as steel rod, spring clips, ceiling brackets, suspension hooks, profile brackets,
eic. to ensure proper Installation of the fittings on different types of ceiling panels, Where light
fittings are installed directly below large ductworks ete., the Contractor shall install suitable
brackets, channels, ete. to facilitate suspension/support of the light fittings from the ceiling
slabs. An adjustable resilient spring-clip shall be provided to enable the suspension length to
be adjusted to fine tolerances, Suspension sets shall be adjustable proprietary make tvpe
manufactured to carry the weight of the lighting fittings and shall be of adeq t:,l:q? for

leasy Smm

£
'

installation on the false ceiling panels concemed. Suspension rods shall b\
diameter and shall fixed at positions recommended by the lighting fitting ma
Al least four (4) suspension rods shall be provided for each fitting {Hangi
fittings shall be supp?rnr-d ina
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4.8.5.4

4.85.5

4.8.5.6

A,

distributed to all supporting rods with the fitting remaining in level position. Suspension sets
where exposed to sight shall be of adjustable rod type of minimum diameter 20mm with all
NECESSArY ACOessories

All diffusers shall be hinged at one side of the fitting for maintenance purposes and snap fit
back into position.

. All light firtings used as emergency lights including exit signs shall be constructed and installed

In accordance with the current edition of BS5266 Code of Practice for the Design, Installation
and Maintenance of Emergency Evacuation Lighting and Power Supply Systems in Buildings.
Exit signs shall be complied with Civil Defence requirements.

Identification symbol in accordance with BS35266 shall be displayed on or adjacent to each
emergency lighting fitting. The symbol shall not be fixed to the diffuser of an emergency
lighting fitting or to removable ceiling tiles.

EXTERNAL LIGHTING

Lighting poles for the pole lights shall be constructed using hot-dip octagonal steel columns
with the base compartment housing the lamp fusegear which shall consist of a single fully
shrouded single pole and neutral single entry type cut-out with HRC fuse, appropriate size
MCB complete with cable sealing box, armour clamps and compression gland, where required,
suitable for reception of looping PYC/SWA/PYC cables or FVC cables of the sizes as required.
The finishing colour coat shall be subject to the Engineer's approval,

Wiring between lamp and cut-out MCB shall be three core 2.55q mm tinned annealed circular
copper conductor PVC insulated black PVC sheathed.

Weather proof connection board shell be provided for the supply of landscape lighting as
indicated on the drawings,

Lightning protection earth electrode for pole lighting higher than 6 m shall be provided by the
Contractor.

Electronic ballasts shall be of high frequency fixed output type, low loss of less than 5 watts,
suitable for T35 slim fluorescent tubes. All electronic ballasts shall comply with TEC928,
IEC929 and BSENS35015 where required.

LED FIXTURE LIFE SPAN

The selection of luminaires shall take into account the requirements for heat dissipation,
weatherproofing, insect proofing and the vibrations at the location of the installation, All
luminaires installed in the Works shall have a minimum fixture operation life of not less than
80% of the average lamp life stated by the lamp manufacturer, If any lamps fail before this
time, this will be treated as evidence of non-compliance of all the lamps of the same type in
the installation concerned and in other installations which have the same performance criteria,
The Contractor will be held responsible for the replacement cost of the affected lamps and all
lamps of the same type in installations with the same performance criteria,

Led Tube

. Master LED should be capable to operate between -20°C 1o 45°C ambient temperature. While

its storage temperature should be in the range of -40°C 1o 65°
Rated average life of LED shall be 40,000 hours. There shall be no mercury and glass in
LED should not have any breakage and pollution risk.
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4.857

4858

o

Led should has 50,000 switching cycles and 80 CRI. Master LED tube should contains only
visible light.

Master LED should be suitable to be fix in any fluorescent finting / fixture. But MAS LED tube
STD 1200mm should be 100% comply with IEC requirement on T8 dimension.

Decorative Poles

The pole shall be made of hot dip galvanized having wall thickness minimum 4mm. The
material grade shall be LM3.The length and other dimensions of the pole shall be as per
drawings,

. Poles shall be electrically welded (if required) with the joints. Excessive porosity and lack of

fusion in welding may be removed by chipping and the joints should be re-welded so as to
ensure dependable operation of the poles. The decorative pole shall be hot dip galvanized with
fiber coated with black finish, while conventional poles shall be hot dip galvanized and
octagonal shape suitable for highly corrosive area (as per Architect/client requirement). The
pole shall be Corrosion resistant. The Pole structure should be suitable for safe wind pressure
of 160 Km/hr.

Contractor shall submit the following details.

*  Details and its welding procedure and material used in the welding.
* Shop drawings of the offered pole.

The manufacturer/supplier shall provide quality assurance certificate.

The transport and storage of poles at site shall be carried out in a neat and clean manner.
Wooden rack with appropriaste grooves shall be provided for stacking of poles to prevent any
direct contact with ground. Any pole damaged during transportation or storage or installation
shall be replaced by the contractor without additional cost to the Employer. Any damage to
paint work shall be made good before installation by the contractor free of cost. Poles shall
have self-locking inspection door operable with special key only. Pole inner compartment or
pole inside diameter in front of inspection door shall be suitable to hold cable connection box.
The details of pole shall be as per drawings.

Pole Lighs Fixtures

A, Material

The Road light fixture shall be as per intemational standard and made of non-corrosive
high pressure molded aluminum housing, minimal glare, body in silver / grev/black color,
achromatizing treatment, Operation Life minimum 50,000 hours and made by one of the
approved manufacturers, complete in all respects. Metalized high purity aluminum
reflector, complete with following components:

LED Lamp suitable for automation system.

Vertically & horizontally adjustable, plastic or porcelain lamp ho

Color temperature 3000k

LED driver

Lamp compartment shall be IP-66 .
e
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-

The light fixture should be fully comply with safety norms according to IEC 598/
ENEC 60598,

All imported and factory assembled, as per sample approved by the Engineer.
Minimum Lumen output 120 lumen/0 ] watt

- Power Factor not less than 0.9

0. The light fixture shall be posted on pole as shown in drawings,

L. All fixing screws, nuts, bolts shall be stainless steel,

H‘—lﬁ_.nlq

Contractor shall submit centification of the fixture that reflector shall not get dull due 10
excessive heat in lamp compartment, 2% aging per year is the acceptable tolerance.

B. LED Driver

LED driver shall be of the removable type for operation at 230 volts, 50 Hz. power factor
compensation at least 0.85. Minimum life of driver shall not be less than five vears.

4859 POWER SUPPLY 7 WIRING FROM TERMINAL BOX TO LIGHT FIXTURE

The wiring between the line conductor and light fitting shall be made with 2.5mm2 three
core PVC/PVC insulated wire The 6 amp SP breaker of 6 kA rating shall be used for lamp
protection (for one lamp) and shall be installed in terminal box. The connection terminal
shall be built-in type as shown in drawing. The conductor separate earth conductor shall
carth the pole. Every pale of street light circuit shall be earth by rod driven into the ground
as shown in drawings.

External lighting shall be controlled automatically or manually as specified and indicated
on the drawings. Automatic control shall be installed comprising time switch, time relay,
photo sensor, contactor, dimming controller etc.

4.9 SWITCHES & SOCKET

4.9.1 LOCAL SWITCHES

& The local switches shall be 10720 amp. Gang type , one-way, two-way, intermediate or double
pole as indicated on the drawings. Where more than one switch is indicated a1 any position
multiple gang units shall be used,

b, Switches shall be of the quick stant make; slow break type specially designed for AC circuits
to BS Standards. The operation of the switeh shall not depend wholly on the action of the
spring. The switches shall generally be of the rocker operated type.

. All switch baxes shall be supplied with adjustable steel grids and earthing terminals,

d. Generally, switch units shall be of the adjustable grid pattern and 1o be secured to the
adjustable grid by means of screws. For flush mounting switches the switch-plate shall
overlap all edges of the box by not less than Tmm. For surface mounting switches the switch
plate shall finish flush with the edges of the switch boxes, Switches for water heaters and fan
coil units shall be complete with neon indicator lights.

[1
%
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4.9.2

In Plant rooms the switch units shall be surface or flush as required,

Local switches shall be arranged in convenient positions for switching the various circuits
and generally as indicated on the drawings.

The switches shall be of the same manufacture for a particular type of switch throughout the
istallation.  All accessories in wet and damp areas shall be of the splash-proof type 1o IP34
prodection standard.

All switch boxes should be galvanized steel,
Tao ensure easy and correct connection of the conductors during installation, the necessary
terminal shall be easily identified, grouped in line, upward facing, captive and backed out

prior to the installation.

All dimmer switches shall be suitably rated to the lighting load being Controlled with 25%
spare capacity and shall be adequate for tungsten and / or fluorescent lighting as specified.

POWER OUTLETS

The switch socket outlets, shall be in accordance with BS1363 Standard as appropriate and
shall be of the three-pin grounding type.

Switch socket outlet in the different areas shall comply with section 607 BS7671 2001

Live contact of the socket shall be completely shuttered such that it is not possible to engage
any pin of the plug into a live contact whilst any other pin of the plug is exposed.

All floor mounted secket outlets shall be fixed as pant of the under floor trunking service
boxes.

These outlets shall be of the same manufacturer throughout the installation,

The sockets should provide a double earth terminal as per latest BS7671, 2001, Section 607.

4.9.3 FUSE CONNECTION UNITS / DP SWITCHES

ik,

b.

C.

494 GJIBOXES

kR | These shall be of flush or surface mounting type as manufactured in compliance with
B5 Standard as appropriate. The fuse connection units shall incorporate integral switch, neon
indicator and 20-amp fuse links, The DP switches supplied for water heaters shall be
incorporated with neon indicator lights, and these also shall be engraved "Water Heater'.

2 These shall be of the same manufacturer for a particular type of switch throughout
the installation and shall be complete with the other accessories installed. ;
i3 Fuse selection shall be based on actual requirement of equipment ! ,ff
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4.9.5

Gl boxes to be provided with brass earth terminal to facilitate earth wire connection. The boxes to
have sufficient number of 20mm and 25mm knockout, The boxes thickness shall be 1.1mm
minimum and shall comply with BS 4662. Boxes to have adjustable lug for proper installations of
wiring accessories. Extension ring to be used along with Gl boxes, in places where the box is
deep inside the wall, marble or concrete.

ISOLATORS

All external isolators must have [P-65 protection with aluminum alloy or die-cast aluminum
housing with bolt on drip proof canopy. Isolators must be de-rated for 50 deg. Ambient temperature.
Intermal isolators shall be IP 54 / IP 65 depending on the location with polycarbonate housing for
non-armored cables,

4.9.6 Floor Service Boxes

Floor Service Boxes shall be two-compartment type of the size 300 x 300 x 75-90mm (or as
specified in BOQ) and shall be constructed from high-pressure Zinc Alloy die casting base frame
pillars. This shall be fixed on to heavy gauge galvanized steel base plate for support by support
frame. Other materials adequate in strength and performance shall be used and these shall be
protected against corrosion, The boxes shall be constructed with provisions for ducting or conduit
access on all four sides. Unwanted entries shall be blanked off with detachable side blanks.

Cover for floor service boxes shall be made of high-pressure zinc alloy dic casting provided with
suitable hinges designed 10 enable the trap cover to open through 180 degrees and giving access
at all times 1o the power and telephone outlets,

Covers for junction boxes shall be made of high-pressure Zine Alloy die casting with 12mm
recess to receive ceramic tiles or carpet tiles. Counter sunk screws shall secure the covers of
boxes. All exposed portions of the boxes shall be epoxy coated in grey color.

All boxes shall have extra wide gaskets in order to minimize water scepage. Gaskets shall be
made of material that is durable in order to withstand loads.

All boxes shall be adjustable in height independently of the ducting system to take account of
difference in floor thickness.

Adequate segregation shall be provided between service runs within boxes by using cross-over
bridges and rigid compartments.

Circuit protective conductors shall be provided between the covers and the boxes.

Cable emerging for service boxes shall be protected against damage by means of nylon
cables exit grommets or equivalent and shall be reversible to close position when not in use.

4.9.7 ACCESSORIES PLATE FINISH

All the wiring accessories shall be vandal proof. The accessories plate shall have the following
finighes depending on the location where it is installed and on the feeding arrangement.
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Switches to comply with BS 3676:2000, and sockets to BS 1363, ceiling rose to BS&7 : 1999,
a) All external outlets and outlets in pump room and parking shall be weatherproof to 1P-66.

b) Weatherproof range should be suitable for semi recessed mounting and supplied with back
boxes.

) All outlets above false ceiling, store, etc. shall be white plastic.

d) Switches and outlets in apartments shall be white plastic slim type.

€) Main entrance, common area and lift lobbies shall be matt chrome steel face plate slim
ype.
£y Outlets in Electrical rooms, Mechanical floors, Tel. Rooms, etc shall be metal clad.

) All switch plates including S50s are to be coordinated with tiling lavouts by prior

agreement
with the Archilect on site.

498 MOUNTING HEIGHTS

The mounting heights for the clectrical equipment and accessories shall be coordinated with the
furniture layout and shall be as per site requirements to Engineer's / 1D’s instruction and approval,
In general, the mounting heights from FFL to center of fixtures shall be as shown in legend.

4.10 LOW VOLTAGE POWER CABLE

PART 1-GENERAL

4.10.1 RELATED DOCUMENTS

A, Drawings and general provisions of the Contract, including General and Supplementary
Conditions, apply to this Section.

4.10.2 DESCRIPTION OF WORK:

A, Work Included: Provide low voltage electrical conductor, cable, wire, and connector
work as shown, scheduled, indicated, and as specified. /
B. Types: The types of low voltage clectrical conductor, cables, wire, and confeagors
required for the project include, but are not limited to, the following:

. 6001000 voht building wire and OII,JJ?.._

{ .‘.T'_.“&‘ Iﬁ\
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[ ]

60071000 volt building wire and cable connectors,
4, 3007500 volt controlsignal wire and cable,
3. 3007500 volt control/signal wire and cable connectors.

3 Application: The applications for cable, wire, and connectors required on the project are
as follows:

1. Power disiribution ¢ircuitry.

2. Lighting branch ¢ircuitry.

3. Appliance, receptacle and equipment branch circuitry.
4. Motor branch circuitry.

5. Control wiring.

6. Outdoor lighting and power.

4.10.3 STANDARDS:

A Products shall be designed, manufactured, tesied, and installed in compliance with the

following standards:
BS 6346 PVC insulated, armoured cables for voliages of 600/1000Y and
[SOVIZ00 W
BS6004 Palyvinyl Chloride (PVC) insulated and PVC over sheathed cables - up
to 300500V — for electric power and lighting,
BSAT24 Thermosetting insulated armoured cables - 600/ 1000V to 19003300 -
with low emission of smoke and corrosive gases when
affected by fire.

B. Where application of applicable codes, Trade Association standards, or publications

appears to be in conflict with the requirements of this Section, an interpretation shall be
obtained from the Architect’ Engineer.

4104 QUALITY ASSURANCE:

A.  Manufacturers: Provide products complying with these specifications and produced by
the manufactures provide in the list with BOQ.

4.10.5 SUBMITTALS:

A, Shop Drawing submittals shall include, but not be limited to, the following:

The Contractor shall submit to the Engineer for réview, a list of the proposed manufacture
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of wire and cable, cable lugs, cable connectors and termination fittings listed herein. The
Contractor may install wire and cable, cable lugs, cable connectors and termination fittings
furnished by any manufacturer listed on the approved submital.

2. Cut sheets on all 300500 and 600/1000 volt conductors with manufacturers name, ratings
and capacities, insulation characteristics, and available colors, ¢ learly listed.

3. Cut sheets indicating all cable lugs, termination fittings and cable connectors.

4. Cut sheets indicating types of conductor identification bands.

4.10.6 DELIVERY, STORAGE AND HANDLING:

A. Provide factory-wrapped waterproof flexible barrier material for covering wire and cable

wood reels, where applicable; and weather resistant fiberboard containers for factory-
packaging of cable, wire and connectors, to protect against physical damage in transit,
Damaged cable, wire, or connectors shall be removed from project site.

B.  Store cable, wire, and connectors in their factory-furnished coverings, and in a clean, dry
indoor space which provides protection against the weather.

PART 2 - EXECUTION

4.10.7 INSTALLATION

A. General: Install electrical cable, wire and connectors as shown, in accordance with the

manufacturer's written instructions, the applicable requirements of "Standard of
Installation”, and recognized industry practices to ensure that products serve the intended
fumctions.

B. Coordination:

. Coordinate cable and wire installation work with electrical raceway and equipment
installation work, as necessary for proper interface.

[

Installer shall examine the arcas and conditions under which cable, wire and connectors
are 1o be installed and notify the Contractor in writing of conditions detrimental to the
proper and timely completion of the work, Inspect wire and cable for physical damage.
Do not proceed with the work until unsatisfactory conditions have been comected.

C. 600 Vol Building Wire and Cable:

1. Mains and feeders are to be run their entire length in continuous pj
joints or splices|, unless otherwise indicated of neted].

2. Conductors may be run in multiple on sizes inclusive, ]er-'i,ﬁ/gll
conductors are the same size, length, and type of insulation, and are nged and
terminated as to ensuge equal rgi-.-isinn of | R:!I.gi current between gl ednductors invol
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3. Before any wire is pulled into any conduit, the conduit shall be thoroughly

swabbed in such a manner as to remove all foreign material and to permit the  wire
itself to be pulled into a clean, dry conduit. All conductors shall be pulled into the conduit at
the same time.

D. 300 Volt Control/Signal Cable and Wire;

I Install all low voltage wiring in a suitable raceway except in areas with
accessible (lay-in) ceilings unless otherwise noted on Drawings Where cable is routed
without & raceway, bundle all cables and suspend to one foot above ceiling using loop
rings on 3' centers. Do not run cable loose on top of suspended ceilings. Do not atiach cables
to suspended ceiling supports or any mechanical, plumbing, or sprinkler piping. Conceal
conduit except in mechanical rooms and areas where other conduit and piping are exposed.
Fasten flexible conductors, which bridge cabinets and doors, neatly along hinge side and
protect against abrasion. Tie and support the conductors neatly.

2, Number code or color code conductors appropriately for future identification and
servicing of the system. Refer to consultants advice for additional requirements.

4.10.8 TESTING:

A.  Feeder Insulation Resistance Test: Each new [and reused existing] 600 volt feeder
conductor shall have its insulation resistance tested after the installation is complete excepi for
connection at its source and point of termination.

1. Tests shall be made using a Biddle Megger or equivalent test instrument at a

voltage of not less than 1000 volt de. Resistance shall be measured between phase,
neutral, and ground conductors and from conductors to raceway {zround). Readings
shall be taken after 30 seconds and 60 seconds of Megger operation at slip speed and
insulation resistance shall not be less than the | MO

2. Mew conductors which do not meet or exceed the insulation resistance values
listed above shall be removed, replaced, and retested.

3 Where reused existing feeders fail to meet the above insulation requirements,
notify the Engineer in writing for dircction prior o placing the existing feeders back in
service. |

B. Neutral Testing: After all feeder and branch circuit conductors are terminated, neutral to
ground testing shall comply with the following:

1. The resistance of the system’s neutral to ground shall be greater than 10 k€2
with the system-bonding jumper disconnected.
2. Repeat neutral to ground test for neutrals of separately derived systems.

€. Pre-energization Check: Prior to energization, check all new [and reused existing] branch
circuit cable and wire for continuity of circuitry and for short circuits. Correct malfuncti
when detected. No submittal is required for this test.
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D.  Voltage and Current Values: The voltage and current in each main feeder conductor shall
be measured and recorded after all connections have been made and the feeder is under load.

E.  Submittals: Contractor shall furnish all instruments and personnel required for tests,
Submit four copies of centified test results to Architect for review, Test reports shall include
conductor tested, date and time of test, test results, relative humidity, temperature, and weather
conditions,

4109 AS BUILT DRAWINGS

A.  As-Built Drawings: Refer to Section, “Electrical General Provisions™, for applicable
requirermnents.

411  INDOOR UNITS

CEILING CONCEALED DUCT TYPE

Ceiling concealed duct type indoor unit shall be two pipe. Basic unit shall be single skinned construction
from high quality 1.3mm thick galvanized steel with 1 1mm glass cloth laminated PU foam.

THE MAXIMUM HEIGHT FOR THE UNITS OF 4 TR SHALL NOT BE MORE THAN 380MM.

Unit to be equipped with factory installed brackets for hanging. Control box to be easy for replacement
with an option of fixing on both side of the unit at site.

DRAIN

Wherever required, units to have optional drain pump to lift condensate water up to 700 mm height.
INDOOR ATR QUALITY

Units are to have accessible filters designed for obtaining optimem air quality,

Standard filters: units shall have antibacterial and washable permanent filter,

Electronic filter (Neo Plasma Filter): wherever applicable units should have an option of factory installed
& tested high Efficiency plasma filter to remove all the microscopic contaminants, dust, odor molecules
etc. to maintain high level of indoor air quality in areas as specified in the schedule

COILS

Coated with special “MAGIC™ coating to avoid formation of condensate water droplets and thereby
ensure dry coil conditions. This will prevent corrosion and reduce resistance to airflow.

Coils shall be made of staggered seamless copper tubing mechanically bonded to 0.12 mm aluminum fins.
The evaporator coil shall be minimum two rows deep.

MOTORS

The motors shall be BLDC motor & have thermal overload protection. The motors shall be single phase
and permanent split capacitor type. Further linear electronic adjustment of motor speed through remote
controller It should be able to precisely balance airflow as per actual external static pressures.

CONTROLS

The units shall be equipped with Auto Restart function, which allows the unit to stari in the same c
prior 1o the power failure

SMART CONTROLS

The units shall have the following state of the art features. |
Twin thermistor sensor to sense temperature in the room and in the return air with an optién of sefect:

AL ~ |
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one or both depending on the application for uniform and precise temperature control,

Group control to control up to 16 units from single LCD wired remote controller.

Central control to control up to 128 units from a central location,

Optional Tele control 10 operate individual units via telephone line for units if required,

Flexible temperature control at Night mode.

Optional BMS gateway for connectivity to third party BMS system.

The controller should be capable to provide error or alert code for refrigerant leakage.

Energy monitoring for each system through indicating accumulated power consumption.

DIGITAL THERMOSTAT:

Units shall be controlled with user friendly, wall mounted microprocessor based LCD, wired remote

controller. The wired remote controller shall be slim having the following features:
= 24 hour ON / OFF timer in | hour interval.

*  Test run mode.

o Self-diagnosis function.

*  Operation indication.

*  Koom temperature display.
*  Weekly programming.

#  Child-lock function,

®  Speed fan control.

# Linear control of E.5.P/Airflow.

The wireless remote control should be available as an option, if required.
CEILING CASSETTE TYPE {4 WAY, 2 WAY & 1 WAY)

The Ceiling Cassette shall be factory assembled, wired and run tested. The unit shall have a self-
diagnostic function, 3 minute time delay relay, auto restant function, and test run switch.
Four way grill shall be fixed to bottom of cabinet allowing, two or four way blow

FAN

The evaporator fan shall be an assembly with a turbo fan direct driven by a single motor. The fan shall be
statically and dynamically balanced and run on a motor with permanently lubricated bearings. The indoor
fan shall have three speeds; High, medium and Low. The controller shall have a selector switch to
increase the rpm of the motor in case of the height of ceiling is increased.

The indoor unit shall have adjustable air outlet system offering 4-way, 2-way or |-way airflow. The auto
air swing vanes shall be capable of automatically swinging up and down for uniform air distribution.
FILTER:

Return air shall be filtered by means of a long life permanent filter. The option of plasma filter should be
available for better filtering efficiency.

COIL

The tbing shall have inner grooves for high efficiency heat exchange. The pipe connection to the
Indoor units shall be flare connection. Brazing at the pipe connection shall not be permissible. The
condensate pump shall be able to raise the drain water 700 mm above the condensate pan.

CONTROLS:
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prior o the power failure.

SMART CONTROLS:

The units shall have the following state of the ant features:

Twin thermistor sensor to sense temperature in the room and in the return air with a option of selecting
one or both depending on the application for uniform and precise temperature control.

Lircup control to control up to 16 units from single LCD wired remote controller.

PC Central control - 2048 units, Deluxe Central Control-256, SCC-128 units can be controlled from a
central location.

ACP d& AC Manager central controller shall be able to control upto 4096 indoor unit either through LAN
or Wired.

DIGITAL THERMOSTAT:

Units shall be controlled with user friendly, wall mounted microprocessor based LCD, wired remote
controlier. The wired

Remote controller shall be slim having the following features:
®  Test run mode.

o Self-diagnosis function,

*  Dperation indication,

= Room temperature display.

e Weekly programming.

e Child-lock function.

*  Speed fan control.

#  Linear control of E.S.P/Airflow,
*  Auto swing

o Clean Dlter indication

The wireless remaote control should be available as an option, if required.

The tenderer shall supply the following information.

{a) Capacity of unit,

(b} Power Consumption.

{c) Air Flow and static pressure of DX evaporator.

{d} Manufacturer's performance guarantee certificate. () Over all dimensions.

CENTRAL CONTROLLER {ACP)

The central controller shall be 7" touch screen module, wall mounted and should have the following
feature:

Made control, temperature control ete and monitoring of up to 64 unit (A/C & Ventilation) is possible by
Lone/Group/Unit
i.  You can monitor the operating status by leon or List View so you can operate the controller very
casily 2.AC Smart is dircctly connected to Outdoor unit (Internet A and B).

ii.  Individual indoor Function control locking so that except administrator nobody can change the

function. (Temperature, Mode, Fan Speed separately)
iii.  Temperature Setting Range restriction on individual controller, so managemne very powerful
and energy saving is possi
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iv.
¥,

i,

Vil
wiii.
ix.
xI.
K1l
Ml
xiv,
XV,

xvi,

Avil.

XKl

Kix.

KXl

XXil.

v) In schedule setup administrator can schedule the indoor Operating as well as the function locking
Operating and error history is saved in AC Smart

It has Automatic control function, Aute changeover and temperature limit, Auto Changeover
function is automatically change operating mode cool and heat, so no need of changing the mode
in season change period Temperature limit function. Protect the building from freezing and
overheat by auto operation and auto stop

You can select the AC Smart displays language [English, Spanish, French, German, Dutch, Italian,
and Russian]

By using Emergency Stop Interlocking function. You can connect fire detect sensor to AC Smart,
when fire happened. all air conditioner

will be stop autcmatically

Easy upgrade the software by using LSB

Compatible with VRF System as well as single unit, also, connect with Simple Central controller
By using Expansion Kit, Maximum 128 Indoor Unit can be connected

When not using Central Controller, AC Smart can display Digital Watch

In AC Smart Monitoring, report of each indoors operation time & operation ratio, is available.

By using this, you can distribute the power consumption by referring to the information

In Temperature Limit control, the setting range of temperature was expanded, so you can use it for
maore comfortable function.

For example, In the hotel, when customer key out the hotel card key, Indoor temperature will be
increased, then AC Smart will operate the indoor, and automatically turn ofT after temperature is
decreased,

New Auto control of AC Smart, Time Limit control: You can set the time limit from1-~4Hrs and
set available day of week.

In time limit function for available period, indoors can operate up to maxim setting time
continuously. For example: Set as 2 Hr and available on Saturday & Sunday.

When someone operates the indoor, AC Smart will check the continuous operating time, If the time
is over 2hr, AC Smart will automatically stop the indoor operation,

Web Access Function is available basically, s0 you can access AC Smarn anywhere by using
Internet Explorer. Web Access level is distinguizshed 1o 2 Level: Administrator and User,

When logged in as administrator: Can register user ID & Password, and allocate accessible address
for each user; can operate all indoor. When login to user: Can operate allocated indoor for each
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xxiii.  New e-mail function was applied: By using this function, you can register e-mail address. So when
error occurs or some fixed time automatic e-mail will be executed, so customer can easily maintain

all connected air conditioners status

ELECTRICAL WIRING

TRANSMISSION AND POWER CABLE
i.  Transmission cable shall be shielding wire CVVS or CPEVS, diameter shall be over
ii.  1.25mm2, insulation material shall be PVC. Maximum allowable temperature shall be 60
iii.  and Maximum allowable line
iv.  Length shall be 1.000m.
v.  Remote Control cable shall be 3-core type
vi. iii) Simple central control cable shall be 4-care type (Shielding wire), Diameter shall be over
0.75mm2 and insulation material shall be PVC.

vil.  Separation of transmission and power lines to prevent interferences is required.

WIRING OF MAIN POWER SUPPLY AND EQUIPMENT CAPACITY

Use a separate power supply for the Outdoor Unit and Indoor Unit,

Power & Control wiring for the indoor & outdoors shall follow the arrangement proposed by the
manufacturer of the equipment.

412 MAIN DISTRIBUTION BOARD (MDB) FOR PUMP ROOM
Deseription

The Main Distribution Board (MDB) for a pump room is an electrical panel that distributes and
controls power to water pumps, control panels, and auxiliary electrical equipment. It ensures the
safe and efficient operation of pumps by providing protection against overload, short circuits. and
power surges. The MDB houses circuit breakers, switches, contactors, and meters 1o regulate the
electrical supply.

Material

* Panel Enclosure:
o Fabricated from mild steel (MS) sheet, minimum 14 SWG (2 mm thick), powder-coated
for corrosion resistance,
@ Protection rating: IPS4/IPS5 (Indoor use), IP6S (Outdoor use) as per IEC 60529,
o Ventilation louvers or cooling fans for heat dissipation.
+ Busbars:
o High-conductivity electrolytic copper or aluminum, 99.9% pure copper.
o Current density: 1.6 A/mm? for copper, 1.0 A/mm? for aluminum,
o Color-coded with heat-shrinkable sleeves (Red, Yellow, Blue for phases, Bldefor ¢
Meutral, Green for Earth o
= Circuit Protection Devices:
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2 Air Circuit Breaker (ACB) / Molded Case Circuit Breaker (MCCB): Rated as per
pump load requirements.
o Miniature Circoit Breakers (MCB): For small auxiliary loads.
o Residual Current Circuit Breaker (RCCH) / Earth Leakage Circuit Breaker
(ELCB): For protection against leakage currens,
o Surge Protection Device (SPD): For voltage surge prodection.
* Control Components:
o Pump Starter (DOLStar-Delta™FD Panel) based on motor type.
o Relays and Contactors: Heavy-duty, rated for motor loads,
o Digital Multifunction Meter (V, A, Hz, kW, kWh, FF).
*  Wiring & Terminals:
o Cables: Flame-retardant, low-smoke XLPE insulated copper cables as per 1S 7098,
o Terminals: Heavy-duty, brass or copper-plated lugs.

Job Conditions

Environmental Considerations: Temperature should not exceed 40°C; humidity <95%.
Space & Accessibility: Ensure sufficient clearance for easy operation and maintenance,
Ventilation: Proper cooling or exhaust fans for heat dissipation in enclosed rooms.
Earthing System: Dedicated earthing connection as per 1S 3043,

Load Caleulation: MDB rating must be sized based on pump motor load demand and future
expansions.

Installation
a. Preparation & Handling

¢ Inspect the panel for physical damage before installation.
«  Werify MDB rating and components as per approved electrical design.
»  Transport carefully to avoid damage to busbars and components.

b, Mounting & Positioning

* Install the MIDE at a suitable height (1.5m - 1.8m from the ground) for casy operation.
»  Fix securely on a vibration-free foundation using anchor balts.
«  Maintain clearance space (minimum 1 meter in front and 600mm on sides) for maintenance.

¢. Wiring & Connections

=  Ensure all connections are torgue-tightened as per manufacturer guidelines.
«  Separate power and control wiring to avoid clectromagnetic interference.
s Use proper gland and ferrule identification for all cables.

d. Earthing & Testing

« Connect earthing busbar to the main carthing svstem (Earth resistance <5 ohms).
* Conduct Insulation Resistance Test (Megger Test) before energizing.
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= Perform load testing to check the voliage drop and power factor.

Adjusting and Fixing

« Voltage & Load Balancing: Ensure uniform load distribution across all phases.

*  Breaker Calibration: Adjust circuit breakers and relays as per motor startup current.

*  Protection Testing: Simulate overload, short circuit, and earth leakage faults to verify
protection settings.

=  Final Inspection: Verify all electrical connections, labeling, and safety features before
CoOmmissioning,

4.13 ENERGY SAVERS
Description

Energy savers are devices or systems designed to optimize power consumption, reduce energy losses,
and enhanee efficiency in electrical installations, including pump rooms. These systems help in pawer
factor correction, voltage stabilization, load balancing, and harmonic filtration, ultimately lowering

energy costs and extending the lifespan of electrical components, Common energy-saving technologies
include:

*+ Variable Frequency Drives (VFDs): Regulate pump speed based on demand, reducing power
wastage,

= Power Factor Correction (PFC) Units: Improve power factor to minimize reactive power
losses.
Harmonic Filters: Reduce harmonic distortions and improve power quality.,
Automatic Voltage Regulators (AVR): Maintain a stable voltage supply, preventing energy
losses.

*  Energy Management Systems (EMS): Monitor and contral power consumption efficiently.

Material

#  Enclosure:
o Fabricated from mild steel (M5) sheet. 2 mm thick, powder-coated for corrosion
resistance.
o Protection rating: IPS4/IP3S (Indoor use), IP6S (Outdoor use) as per [EC 60529
o Equipped with ventilation louvers or cooling fans to prevent overheating,
*  Electrical Components:
o Capacitors: Low-loss, self-healing, oil-filled or dry type, rated as per IEC 60831,
@ Contactors & Relays: Heavy-duty, electrically controlled, rated for continuous
operation.
o Microcontrollers/Processors: For real-time energy monitoring and optimization.
o  Current Transformers (CTs): For accurate energy measurement and load nitoring.
*  Wiring & Terminals: | ‘/
o Cables: Flame-retardant, low-smoke XLPE insulated copper cables as 5 T098. |
o Busbars: High-conductivity electrolytic copper, 99.9% paurity. -
o Terminals: Brass or copper-plated heavy-duty fugs

h
e |
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Job Conditions

*  Environmental Considerations:
o Operating temperature: 0°C to S0°C.
o  Humidity level: <95% (non-condensing).
*  Space & Accessibility:
o Ensure proper clearance for casv maintenance.
o Ventilation or cooling system must be in place to dissipate heat generated by the
equipment.
¢ Electrical Load Considerations:
o Energy saver devices must be sized based on pump motor ratings and system load
requirements.

Installation

a. Preparation & Handling

* Inspect all components for physical damage or manufacturing defects before installation.
+  Ensure proper grounding and compliance with electrical safety standards.
= Verify device compatibility with existing electrical infrastructure.

b. Mounting & Positioning

= Install the energy-saving system at an accessible height (1.5m - 1.8m from the ground).
= Secure the unit on a vibration-free foundation using anchor bolts,
= Maintain a minimum clearance of 1 meter in front and 600mm on sides for casy mainienance.

€. Wiring & Connections

*  Ensure torque-tightened connections 1o prevent overheating and electrical faults.
Use separate power and control wiring to avoid electromagnetic interference.
Label all terminals and cables with ferrule identification for easy troubleshooting.

d. Earthing & Testing

= Connect the earthing busbar to the main earthing system ( Earth resistance <5 ohms).
= Conduct an Insalation Resistance Test (Megger Test) before energizing.
* Perform a Load Test to check power savings, power factor comrection, and voltage regulation.

Adjusting and Fixing

» Calibration & Load Balancing:
o a"'l.djuﬂ.llsnlling,s to optimize power factor and load distribution.
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7 PLUMBING SYSTEM

SCOPE OF WORKS
The work covered by this section consists of providing all material and equipment and
performing all the work necessary for the complete exceution and completion, including testing
and commissioning of all systems of Plumbing works as specified in this document and as shown
on the Drawings or as directed by the Engineer.
All the above mentioned systems complete in all respects including connection of the internal
systems with the external systems are included in the scope of work.
All the materials and equipment shall be of the specifications mentioned herein and shall be
limited to products regularly produced and recommended by the manufacturers for the service
intended. Contractor shall submit samples, necessary catalogue, sketches, the name of
manufaciurer and guarantee, if necessary, before installation for approval by the Engineer. All
material and equipment shall be new and unused.
All other equipment and material shall be installed in strict accordance with manufacturer’s
instructions. These instructions shall be considered as part of specifications.
It is specifically intended and shall be agreed to by the Contractor that any material or labor
which is usually furnished as a part of such equipment and which is necessary for its proper
completion and best operation shall be furnished as a part of this contract without any additional
cost whether or not shown in detail on the drawings or described in detail in the specifications.
The Contractor shall be responsible for his work until its completion and final acceptance and
shall replace any of the same which may be damaged, lost or stolen withous any additional cost to
the Emplover.
All openings lefi in floor for passage of ducts, pipes and cables ete. shall be covered and
protected.
All open ends of pipes shall be properly plugged off to prevent any foreign material from entering
the pipe during installation.
The Contractor shall allow in his bid for the cost of all cutting, making of holes and subsequently
making good to the desired finish as approved by the Engineer. No separate payment shall be
made for this item. Also the Contractor shall allow in his bid for the cost of providing protective
painting or coating as specified in the relevant sections and no claim shall be entertained for this
item.
The arrangement, positions and connections of pipe fittings and appurtenances shall be as shown
on the drawings but the Engineer reserves the rights to change the locations. Special precautions
shall be taken for the installation of concealed pipes as shown on the drawings and/or as required.
Should it be necessary to correct piping so installed, the Contractor shall be held liable for any
injury caused to other work in the carrection of piping. For any expedient change, the Contractor
will correctly show it in shop drawings. A minimum distance beiween different services shall be
maintained as shown in the contract documents or as approved by the Engineer,
Al exterior openings provided for the passage of piping and ducting shall be properly sealed with
snugly fittings collars of metal of other approved rat-proof material securely fastened in to place.
Joints at the roof, around ducts and pipes, shall be made water-ti ght by the use of lead, copper,
galvanized iron or other approved flashings of flashing material, Exterior wall openings shall be
made water-tight.
Piping in ground shall be laid on a firm bed for its entire length, No SEPArate pavm
made for any earth work required in connection with laying of piping in ground. J§ shall be
installed without undue strains and stresses. Vertical piping shall be securely he keepthe pipe
in alignment and carry the weight of the pipe and contents. Horizontal piping ported
to keep it in alignment and prevent sagging. Hangers and anchors shall be
strength to maintain their proportional shangof pipe alignments and
- A o

Ve
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c)
d)
e)
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ASME : American Society of Mechanical Engineers.
ASTM : Am:n:an Society for Testing and Materials
AWWA : American Water Works Association
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Weskler
imanufacture,

Valves

Hamersley
Crane
Owentrop
Schon
Econosto

Hangers and supports

Vibration and Seismic
Controls for Plumbing
Piping and Equipment

COOPER B-Line or
approved equal.

Painting and Jotun, Nippon
identiflication works paints
Facility sewage drain . Envicrete
manhaoles
Facility Storm Drainage | » Envicrete
Manholes and Catch
Basin

L Hilti
Through-penetration
firestopping for MEP . iM
Systems o Nullifire
Plumbing equipment * George Fischer
insulation

#  Terrain

*  Hepworth

#  Dadex

*  Marley

Or approved quality
Plumbing piping * George Fischer
insulation

# Terrain
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Hepworth
Dadex
Marley

Or approved quality

Level sensors

Danfoss
Honey well

MNational (Japan) or
approved equivalent,

Automatic air vents

George Fischer
Terrain
Hepwaorth
Dadex

Marley

Or approved quality

Facility water
distribution piping and
fitting (UPVC class E)

George Fischer
Terrain

Hepwaorth

Dadex

Marley

Or approved quality

Transfer pump piping
and fittings (G.I}

ILL  or
equivalent,

approved

Domestic water piping
and fiings for cold
water and hot water
(PPR)

Polydex Dadex
Firat
Retti
Pilsa

Vesho

ITT Lowara, Ttaly
Bell & Gossetf, USA

"al_nn’b?:%_ﬁl:r umnit
o e W
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Ebara, Japan
Grundfoss
Aurrora, LSA
KSB, Germany
Willo, Germany

Diomestic water inline
pump-motor

ITT Lowara, ltaly
Bell & Gossen
Ebara, Japan
Grundfoss
Aurrora

KSB

Willo

Domestic water transfer
end SuCtion pump-motor

ITT Lowara, lialy
Bell & Gossett
Ebara, Japan
Grrundfoss
Aurrora

k5B

Willo

Facility external sanitary
sewage piping and
fitings (UPVC class )

George Fischer
Terrain
Hepwaorth
Dadex

Marlev

Or approved quality

Soil, waste and vent

Cieorge Fischer

Terrain
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piping inside building * Hepworth
{UPVC Class B)
*  Dadex
s Marley
* Orapproved quality
* Local equivalent to
Cleanouts Jay Smith
Floor drains * Local equivalent to
Josam
Grease trap Master Sanitary pipes &
fittings
Gully traps Master Sanitary pipes &
fittings
»  George Fischer
Sump pump discharge
piping and fittings #  Terrain
(UPVC class D)
*  Hepworth
& [Dadex

o Marley or approved
quality

Sump pit for sanitary
sewage system

Master Sanitary pipes &
fittings

Sanitary sewage pumps

# ITT Lowara, Italy
+  Bell & Gosseu

# Ebara, Japan

»  Grundfoss

*  Aurrora

« KSB

s Willo

Facility external storm
drainage piping UPVC
class D

= George Fischer
¢ Terrain

* Hepwarth

¢ Dadex
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Marley or approved
quality

Facility external storm
drainage piping RC

Razia or approved
quality

Fain water leaders and
piping UPYC class B
piping

George Fischer
Terrain

Hepworth

Dadex

Marley

Or approved quality

Sump pump discharge
piping UPYC class D

George Fischer
Terrain
Hepworth
Dadex

Marley

Or approvied quality

Roof drains

Local equivalent 1o

Josam

Facility area drains

Local equivalent to
Josam

Facility trench drain

Frost
Freedrain
ACO
Amncon
Cresent
Eccles

Josam

Sump pump

ITT Lowara, Italy
Bell & Gossett
Ebara, Japan
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Grundfoss
Aurrora
K5B
Willo

Sump pit with sand trap
for storm drainage

Matural gas piping

PE pipe shall be of
Dadex or approved
equal

Hot water Geyser

SINGER or approved
quality

Plumbing fixtures

Rak Ceramics
Taoto

ldeal Standards
Twyford

Doulton

Ceramag

Kohler

American Standard
Valery and Boch

PYC water stopper

Aqua Tech
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