Er. H.P. Singh

Executrvr Engineer

= TECHNICAL

BVl UNIVERSITY

Cstd. Under Punjab Techrmical Unversily &0, 1896
|Purjab acl Mo 1 of 1097

Ref. Ma u‘m ¢ .| 6lUq
Sh. D.L. Sharma, President,
Vardhman Spg. & Gen. Mills Lid.,
Chandigarh B a4, Ludhiana.

Sh. S.L. Kaushal,
Chief Archilect, Punjab (Retd),
2863, Secror 42 C, Chandigarh.

Dr. A. P. Singh,
Dean (P&D),
Punjab Technical University, Jalandhar.

Daled _'ﬁ‘_:l‘ : br_‘}' 2o

Sh. Amrit Sagar Mittal
CMD, Sonalika Traciors Lid,

Hoshiarpur.

Er. A. K. Prabhakar,
OSD 10 Vice Chancellor,
Puryab Technical Universicy, Jalandhar.

The Director,
Department of Technical Educatton, Punjab,
Plol No. |, Sector-36A, Chandigarh.

Sh. A. N, Chowdhry (Special Invitee}, The Regisirar,
3-B, Iyou Nagar, Punjab Technical University,
Jalandhar. Jalandhar.
Er. Jaswanl Singh Pabla (Sp. Invilee), Dr. Prabhjot Kaur (Special Invitee),
{Electncal Expen) Officiating Director Mohali Campus.
House No. 2631, Seclor-79, C102B, Phase-7 Industnial Area, Mohall.
MMohali.
Sh. Inderjit Kumar (Special Invitee), Sh. Rajiv Agparwal, Archileci
(FH Expens) M/s Archigroup Architecls,
House No. 116, Phase 3B/, A-14, Sector-15,
S.A.8. Nagar, Mohal.. Noida 201301,
Sub : Construction of new campuses of Punjab Technical University — 42" meeting of
the Standing Building Construclion Commitiee.
Dear Sit'vadam,
—_— 42nd mesting of the Standing Building Construction Commitee shall be held under the

Chairmanship of Dr. K. 8. Khandpur, Direcior General, PGSC (Rerd) at 1100 hours on
16.07.20414 al PTU's Mohali campus a1 C-102/B, Industnal Area, Phase VII, {Sector-1159),
Mohali - 160 059 (Punjab). Agenda and Agenda note [or the megiing are enclosed.

You are requested Lo make il convenient W attend the meeting.

Thanking yon

Yours Sincerely,
/l—ylg[ﬂ |14

{H. P. Singh)

Executive Engineer

Copy to :
{Secror 61), Mohali.

<INDIA 2010

I LY RD S

Dr. B. 5. Khandpur, DG, PGSC (Retd), Science House, T No. 2501, Phase 7,

Recognising excallence an [CT
Aoward ol the Year

Coar & Detance
=atme ol IF

ICT Enablea

weraily ol U Yoo

Punjab Technical University Jalandhar
Kapurlhala Campus : Jalandhar-Kapurihala Highway, Kapurlhata-144601
tabile : 3478098017 www.ptl.ac.in  E-Mail | xen@plu.ac.in




PUNJAB TECHNICAL UNIVERSITY, JALANDHAR

Sub : Agenda for the 42nd meeting of the Standing Building Construction Commitiee.

Item Wo

liem MNo.

Iiem No.

[tem No.

Item No.

ltem Mo.

[tlem No.

Ilem No.

Tlemn No.

Item No

liem Mo

Hem No

421

42.2 :

42.3:

42.4 :

42,51

42.6:

42.7:

42.8:

42.9:

L4210

L4211

4212

To confim the Minutes of 41 meeting of Slanding Building
Construclion Commitiee held on 03.04.2014.

Action tzken on various ilems discussed during previous meeling of
Sranding Building Construction Commitiee.

To discuss and approve the rough cost estimate [or construction of
proposed audilofium al main campus, Kapurthala.

To discuss and approve the design basis reports submitted by the
Architect for Structure, Electrical and Public Health works in respect of
Punjab Instirute of Technology, Amiwala, Fazilka,

To discuss and approve the design basis reports submitted by the
Architect for Structure, Electrical and Public Health works in respecl of
Punjab Institute of Technalogy, Sikhwala, Mukaisar Sahib.

To discuss and approve the design basis reports submitted by the
Architect for Structure, Electrical and Public Health works of Hostels
and audilorium proposed to be constucled at main campus,
Kapurthala

To discuss and approve the finishing schedules (internal and external)
for Punjab Institute of Technology buildings at Arniwala, Sikhwala and
auditorium & hostels for mam campus, Kapurthala.

To discuss and approve ihe revised estimale for raising, repainng and
painting of existing boundary wall of main campus, Kapurthala,

To discuss and approve the revised estimate [or conslruction of
boundary wall of Punjab Institute of Technology, Mansa.

To discuss and approve the requirement and scheme for construction of
buildings for Bank, Post office and shopping cenlre al main campus,
Kapurthala.

To discuss and approve the requirement and scheme for construction of
major roads at main campus, Kapurthala.

Any other point wilh Ihe permission of the Chair.
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PUNJAB TECHNICAL UNIVERSITY, JALANDHAR

Agenda Note for the 42° meeting of the Standing Building Construction Committee.

ltem No. 42.1 : Te confirm the Minules of 41" meeting of Standing Building
Construction Committee held on 03.04.2014.

The minutes of 41* meeliog of Standing Building Construction Commitiee held on
(3.04.2014 were circulated on 07.042014. The minules circulaied are lo be
confimed.

Item No. 42.2 : Acton taken on various items discussed during previous meeling
of Standing Building Construction Committee.

Action taken on various items discussed during previous meeling of Standing
Building Consiruclion Commitles is as under:

»> The concept plans of convention centre (auditorium} has been revised by the
Archilect based upon Lhe discussions held in the previous meeting and rough
cost estimalte for the same is o be discussed in the present meeting. Building
plans have been submitied to Chief Town Planner, Punjab for approval.

> The detailed designing and eslimation for the works 10 be execuled a1 Punjab
Instiuie of Technology, Sikhwala and Punjab Insiitute of Technology,
Arniwala based upon approved master plan and building plans has been
starled. Building plans for both the inslitules have been submitied to Chiel
Town Planner, Punjab for approval.

> The delailed designing and estimation for the hosiels to be construcied al
majn campus has been started by the Architect, Building plans have been
submitted to Chief Town Planner, Punjab for approval.

» The delailed estimate for proposed Director’s office al Punjab Institute of
Technology, Kapurthala has been prepared and sent to PWD for vetting.

> Punjab State Council for Science and Technology has compleied 'Energy
Audit’ for PTU’s administrative building al main campus, Kapurthala and
their report is awaited.

Item No. 42.3: To discuss and approve the rough cost estimate [or construction of
proposed auditorium at main campus, Kapurthala.

Based upon the approved concept plans of the auditorium proposed (o be consmrucied
al main campus, Kapurthala, the Architect has submitted rough cosl estimale based
upon plinth area rates of CPWD for an amount of Rs. 2175.97 lacs (Annexure-A).

The matter is placed before the Committee for discussions and approval please.

A9
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Jtem No. 42.4 : To discuss and approve the design basis reports submilted by the
Architect for Siructure, Electrical and Public Health works in
respect of Punjab Institute of Technology, Arniwala, Fazilka,

The Architect has submitted design basis reports of Strucrure, Electrical and Public
Health works in respect of Punjab Instimie of Technology, Amiwala, Fazilka
{Annexure-13). The same will be presented by the Archilect in the meeling.

The matter is placed before the Commitiee for discussions and approval of Lhe repons.

Ilem No. 42.5: To discuss and approve the design basis reports submitted by the
Architect for Structure, Electrical and Public Healih works in
respect of Punjab Inmstitute of Technology, Sikhwala, Mukatsar
Sahib.

The Architect has submitted design basis reports ol Structure, Electrical and Public
Health works in respect of Punjab Institute of Technology, Sikhwala, Mukatsar Sahib
(Annexure-C}. The same will be presented by the Architect in the meeting.

The matzer is placed before the Committee for discussions and approval of the reports.

Item No. 42.6 : To discuss and approve the design besis reports submilted by the
Architeel for Struciure, Elecirical and FPublic Health works of
Hostels and auditorium proposed to be construcied at main
campus, Kapurihala.

The Architect has submitied design basis repons of Suueture, Electrical and Public
Health works for hostels and auditorium proposed lo be construcled al main campus,
Kapurthala (Annexure-D). The same will be presented by the Architect in the

meeling.
- The matter is placed before the Committee for discussions and approval of Lhe reports.
Ttem No, 42.7 : To discuss and approve the finishing schedules {internal and

external) for Punjab Institute of Technology buildings at Arniwala,
Sikhwala and auditorium & hostels for main campus, Kapurthala.

The Archilect will be presenling the finishing schedules {intemal and extemnal} for
Punjab Insiitute of Technology buildings at Amiwala, Sikhwala and auditorium &
hostels for main campus, Kapurthala,

The matler is placed before the Commirtee for discussions and approval of the reports.

W




—

Item No. 42.9 : To discuss and approve the revised estimate for raising, repairing

and painling of existing boundary wall of main campus,
Kapurthala,

In 4151 meeting (Agenda item Wo. 41.10% of the Standing Building Construction
Commillee, scheme and estimate for raising, repairing and painting of existing
boundary wall ol main campus, Kapurthala for an amount of Rs. 43.14 lacs was
approved. However, during the discussions held with PWD officess, it has been
suggesied by them thal instead of paintling the boundary wall wilh showcem (as laken
in the eslimale), painiing with silicon based paint should be done for longer durability.
1t is also suggested that APST's boundary wall should also be raised and painted.
Accordingly, the estimate has been revised by the Architect o Rs.62.49 lacs
{Amnexure-E}.

The mauer 15 placed before the Committes for discussions and approval please.

Item No. 42.9 : To discnss and approve the revised estimate for consiruction of

boundary wall of Punjab Institute of Technology, Mansa.

In 30® meeling {Agenda itlem No. 30.7) of the Slanding Building Construction
Commitiee, eslimate for construction of boundary wall of Punjab Iostitue of
Technelegy, Mansa for an amount of Rs. 300.0 lacs was approved. Al the Lme of
approval of this estimale, the lenpth of the boundary wall was considered as 4200
melre. However, as per site conditions, the aciual length of the boundary wall is 4680
melre. Additionally, il is also proposed that painting of the pre-cast panel boundary
wall portion, which is on the three sides of the campus, i5 also got done. This was not
considered at the time of approval ol earlier estimale. By considening all these factors,
Architect has submiltted a revised estimale for boundary wall [or an amoum of Rs.
350.87 lacs {Annexure-F). In addilion 10 tns, price escalalion as per clause 10cc of
CPWD already approved in building commitlee and BOG meelings, shall be payable
lo the contraclor.

The matter is placed before the Commitiee for discussions and approval please.

Ttem No. 42.1{0 : To discuss and approve the requiremen! and scheme for

construction of buildings for Bank, Post office and shopping centre
at main campus, Kapurthala.

Based upon lhe approvals accorded in previous building committee meelings,
construction of three college buildings, two hostels, one library and one seminar hall
for Punjab Institule of Technology, main campus, Kapurthala is in progress. Further,
construction of hostels for 400 students and avdilonum is being laken up. [ is likely
that srength of students will be more than one thousand in coming years. To take care
of their needs, it has been suggested by senior officers of the University that building
for housing Post oflfice, Bank and a small shopping centre may be consuucled.
Architecl has prepared concepl plans for the same and will be presenting in the
meeting.

‘I'he matter is placed before 1he Comminee for discussions and approval please.

)




Ltem No. 42.11: To discuss and approve the requirement and scheme [or
construction of major roads at main campus, Kapurthala,

Presently, construction of three college buildings, two hostels, one library and one
seminar hall for Punjab Institute of Technology, main campus, Kapurthala is in
progress. Further, construction of hostels for 400 students and auditorium is being
taken up. Thus, all round development of the campus is taking place. Under the
circumstances, it is suggested that tree plantation for the complete campus is done at
this stage. For proper development of the campus and green belts, it is proposed that
gll major roads of the campus are got constructed. The roads proposed to be
construcled are being presented by the Architect.

The matter is placed before lhe Committee for discussions and approval please.

1tem No. 42.12: Amy other point with the permission of the Chair.
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FUMIAR TECHMIGAL UNMERSITY, KAP URTHALR

PREAMBLE TO PRELIMINARY ESTIMATE
1, State: PUNJAB
2. Mame of Work
2 1. Construclion of Punjab Technical Universily, Kapurihala.
2.2.This preliminary estimate of probable cost of Rs. 217,506,646/ (Rs. Twenty one
crore, seventy five lacs, ninty six thousand, six hundred & forty six only only }
excluding contingencies, cost of external development and departmental charges
has been framed by Archigroup Architects {Regd.}
3. History
3.1. This preliminary estimate covers the probable cost of construction of Convention Centre.
This scope of work was finalized in the meeting held on 7" May 2014 at Chandigarh.
This estimate is submitted for accord of Administrative approval and expenditure
sanction by the competent authority.
4. Deslign & Scops:

4.1. The proposed buildings shall be construcied as RCC slnicture. The present astimats
consisls of:

4.14. Convention center: - The block is G+1 consisting of BOO capacity auditorium, 2
green rooms, 1 control room, 1 no. VIP lounge wilh kitchen, 1 no. VIP suiles,
Student's verandah with kitchen, 2 offices, toilets elc.

5, Civil warks: Most of lhe iftems to be executed in these buildings are already included in
{he provisions in the PAR — CPWD for year 2012

6. The salient fealures of various provigions are as under:

$.1_Building: - The building shall be of R.C.C. Iramed structure with rafl and combined
footing.

§.2. Foundation® - As per struclurs! design based on soil invasligation.

§.2. Flooring .-
[ Auditorium | Carpet B
| Stage | Wooden flooring ‘
VIP lounge, suites, lobby, corridor Granile -
Slaircase Granile ;l
Student’s verandah Kola stonge
Toilets Vlrified Lliles ]

B.4, Doors and windows: -

6.4.1.Door frames shall be of Aluminium with pre-laminated shutter. Doors of auditorium
shall be acoustic doors. Windows shall be of Aluminium sections & shutter as per
architectural drawings. Structural glazing has been provided at places in the
elevation. Fitting shall be steel or aluminum as per architect's requirements.

&.5.Staircase Raiting: Slainless steel railing has been provided.

Preambis to PE i Archigroup Architecls 23]
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7.

PUMJARB TECHMICAL UNIVERSITY, KaPLIR THALS
RY T ESTIM.

6.6.Tailets: Fhoor vilrilied tiles and dado up 1o door level height with glazed ceramig tiles,
vitreous china WG, washbasin and urinals.

6.7. Roofing: - Terrace shall have brick bat coba lreatment and acouslical false cailing
shall be provided in audilarium as per archilectural drawing & gypsum lalse ceiling in
VIP iounge & suites.

6.8.Internal Finishing: cemenl plasler, ol bound distemper and acrylic emulsion paint
and plastic emulsion with pully, doors shall be enamsl! spirit polish finish. Walls of
audrtorium will have acouslic paneling.

6.9.External Finishing: Weather pragl painl, siudural glazing. Stone cladding as per
architedural drawings,

&.10.Furniture: Chairs of audilarium has been included in this 2stimale.

Services:

71. Fuollgwing provisions have been made in Lhis preliminary estimale.

B.1.

7.1.1. Fire prevantion syslem asf NBC have been provided. Sprinklers system has been
considered

7.1.2.Inlemal Elecirical Installalion, lelepheone data, networking, power plugs etc.,

7.1.3 Video presentation & sound reinforcement system has been considered in this
estimale.

Exclusions:

Mo provigions have been made in Ihe prelimmary eslimate for interior decorations,
facade lighting, for extemal development works like roads, rain waler harvesting bulk
gervices such as (ube wells, pumps, extension of lines, HT- substation equipmenls, LT
distribution system. DG sets, exdarnal lighling, IBMS and CCTV sccess conlral system
sic,

Ratas

% 1. Rales are based on CPWD FAR of 1.10.2012. For lhe lems nol coversd under FAR

2007, rales have been derived from markel rale analysis, PTU-I, Kaputhala approved
estimales and C5R of Punjab.

10. TP * No special T&P is required all other shall be aranged by lhe contractor.
11. Land 1 Availabla,

12, Mathod ' By contract after call of lenders.

Freamble to PE 2 Archigroup Architects (R
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PUNJAB TECHNICAL UNVERSITY CONVENTION CENTRE, PHASE IV PRELIMINARY ESTIMATE
HAPURTHALA

Auditorinm
Typa of Building - Agsambdy Raler Org Mo, PTU-WPREACDT-01 1o D3
Tolal Phnth Area - 3.746.70 aq.m
Phnth ares on ground floer 17000 5q.m
Total covered arca- 3.621.50 sa.m
Mo, of slareys- G+
Flesar height 13.50 m
Er.No. Description Unh Oty Hoa Rate Amt Explanation
1 2 3 4 5 i 7 = [4"5™6] 1]

1|R.C.C. FRAMED STRUCTURE }
11|RCC framed strucrure uplo 2 storeys

1.1.1|Floor fealghd 3.35m ) ' 08 LR | =
a.|Floors ) sgm| 3,746.70 1.0 Z23.500.00( 88047 450.00
1.2|Extra for

1.2.1|Every 0.0m additonal hekght of Moor
above normal fioor haight of 3.35m.

a.|Caifing aL 12.5m QM 430,63 31 .82 270,00 3,701, 780.55
b.|Celling at 11.4m sam|  264.23( 2642 270.00 1,918,346 35| 00 height a1
c.|Ceiling 81 6.3m sqm 300.29]) 982 27000 ¥37,269.95] differem levels.
[~ d|Ceiling at 6m N sqm| 52820 8.83 7000  1.522,345.50 “Eﬂﬁf L]
a.|Cailing al 5.9m = sgm| A27.95 6.50 270,00 575552 25| nyPREIACION-OT
I.|Ceiling a1 4.2m sqm| 274.53| 280 Z70.00] 24001545 & o8
[ gl|Ceiling at4m sqm| 607.38| 217 27000  055,305.80]
123|Every 03m deeper loundauon  aver eqm| 3,78.00 433 270.00 2.713,260.00
normal deph of 1.20m {on GF, area
_|oniy) . .
1.24|Every 0.4m higher plinth over nomal
plinth heighl of 0.6 m. [on G.F. area
anky) . 3
2.|Pinth al ¢.9m agm| +,274.00| 1.00 2700 247 98000
b.|Plinth st 1.6m sgqm| 567.70| 3.33 270,00 ~ 510.930.00 i
| 1.2 5|Resisting Earthquake forces " sqm| 1.748.70] 1.00 1,140.00 4,271,238.00
1.2.5|Large modules over 35 sqm sqm| 1,168.60] 1.00 4,500.00 1.754.400.00{ Auditorium &
lounges __il]
1.2.7|Fire fighting ol ]
[.2.7.1 [ With wel riser syslam sqm| 2.746.70 500.00 1,873,350.00
1.2.7 2 |With sprinkler system N sqm| 3,175.00 750.00 2,353,500.00
1.2.8|Fire Alarm - ' )
1.2.8.1|Automatic Fire nlarm system sqm| 3,748.70 500,00 1.872,250.00
Total A [1.4.4.8 + 1.2.1)= i = ple—— o7 124 085.65
Tolal B {1.2.9101.2.0) = 16,7 20, 008.00
| 2|SERVICES _ L ]
2 1|intemal  waler supply &  sanlary o o A @ 15%| 14,568,609.85
|inglallations 8 e e I
2.2|Extemal gmrvica connections _ % ol A @ 5% 4,556,203 23
2,3|Inlemal Elecirical Irslallation %ol A @ 12.5% 12,140,508.21
2.4 |Exiras for -
2 4.1|Data network condults % of A @ 0.5% 485 520.33 )
2.4 2|Pawer wiring & plugs % of A i @ 4% 3,684 562 63 =
2.4.3|Telephone conduits ) %ol A @05%|  485620.3)
 2.5|Lightning conducors L N
2.5.1|Upin 4 soreyed building % of A G0.5% 48562023
Toml C (2.1 1o 2.5.1) = ' 36,907,144.98
Grand Total E = A+E+C 150,760,218.40

Archigroug Amac ([
3 o 2004
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ANNEXURE-B




ARCHIGROLP ARCHITECTS

Introduction

Punjab Technical University is a growth oriented University established by lhe
Government of Punjab as an affiliating and teaching University to lacilitale and
promole sludies, research and exiension work with a focus on professional
education in emerging areas of higher education in the fields of Engineering,
Technology, Managemenl, Medicine, Pharmacy, Nursing, Educalion and Law etc. In
a brief span of exislence, the University has made a signilicanl progress and has
multiplied ils activilies, manifold. [n ils endeavor to impart educalion from high school
level upto engineering degree level it has been decided lo construct campuses in
different parts ol Punjab under PTU. The campuses al Arniwala & Sikhwala are
among such campuses.

The campus at Arniwala & Sikhwala are to become cohesive and an inlegraled unit,
construclion of ihe required infra-structural facililies like academic funclions, sludents
and stafl accommodation, playing fields etc. on plots measuring about 12.27 acres al
Arniwala and 13.3 acres at Sikhwala.

Phase | for PIT Arniwala & Sikhwala

Phase | of the project consists of a college building of G+1 {loors with an
approximate area of 3,700 sqg. mis.. These proposed college buildings will house
classrooms, labs, lulorial, and seminar hall & faculty rooms.

Since the area conslructed in current phase is only 8% of the lotal F.A.R available,
hence designing of services on modular basis is not a feasible & viable solution
which is evident from the reporis atlached.

Finishing works:

The salient features of various provisions are as under:

Flooring:-

Main entrance Kota stone flooring with marble patiern
| Circulalion Kota slone

Rooms Kota Slone

Toilets Vitrified Tiles |
| Staircases | Kota stones

Doors and windows: - Door frames shall be in Pressed Steel sections with flush
door shutters. Windows shall be of Aluminum framas and shutters as per
archilectural drawings. Slructural glazing has been provided at places in [he
elevalion. Fitlings shall be of aluminum as per architectural drawings/specilications.

Punjab Technical University DESLGN BASIS REFORT Jume 2014



ARCHIGROUP ARCHITECTS

Staircase Railing: Mild Steel railing finished with approved synihetic enamel has
been proposed.

Toilets: Matt finish ceramic tiles dado up to doar level height, vilreous china WC,
wash basin and urinals asf requirement.

Roofing: - Terrace shail have brick coba treatment with polyurethane insulation.

False celling: - Propased in the Serminar Hall and partially in classrooms for
acoustical treatmenl.

Internal Finishing: Cement plaster, oil bound distempers, Plastic emulsion and
acrylic emulsion paint with POP, doors shall be enamel painted. Corridors will have 4
ft. high ceramic lile cladding.

Extemnal Finishing:

Arnlwala- Exposed concrele finish in architectural features, Weather proof paint,
grooves in plaster. Red sandstone cill in windows.

Sikhwala- Texture paint in architectural fealures, Weather proof paint, grooves in
plaster. Red sandstone cill in windows,

This report is submitted for accord of Administrative approval of the design basis for
Electrical, plumbing, Firefighting & HVAC services in the building.

Punjab Technical University DESIGN BASIS REPORT June 2014




ARCHIGROUP ARCHITECTS COMSULTANT- NNC

_DESIGN BASIS REPORT FOR STRUCTURE FOR PIT- ARNIWALA

Type of Buildings: - RCC
framed struciure.
The proposed buiding is
Ground+1 slorey.

1.0 Structural Design:-

The main considerations :
followed for the design ol -
struclure are:

(a} Structure safety and
stabilily.

L e L ks +"|u--_.r an T s —

(b} To meet the
demands of
aesthetics conceived by the archiiect.

(c) Availability of material, equipment and gxpertise.
([d) Constructability and ease of maintenance.

(e] Durabilily.

(f] Economy.

2.0 Structural System:

All the Buildings have been designed as RCC framed struciure with
RCC slab, beams and columns. The buildings has been designed as

siadb beam arrangement in accordance with the relevanl Indian
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Code of Praclice for civil works i.e. IS: 4564, 15: 875, 1S; 18%93-2002, 15:
4326-1976 and 1S -13220-1993.

2.1 Design Approach:

Structural Modeling: Three dimensional model of building will be
generaied using STAAD- Pro software. All the beams and columns
have been idedlized as beam elemenis. The struclure is analyzed
and designed for all possible combinalions of gravity loads [dead &
live loads), and lateral loads {earthquake loads). Faligue effecis of

persistent cyclic loads are not anticipated therefore ignored. if any.

2.2 Foundation System:-
Isolated/combined foolings are proposed for The Phase-1. The
net soll bearing capacity for isolated/combined foundation s
considered 15.0 t/sgm at o depth ol 2 m below NGL. The
settflement of 50 mm has been considered in the design of

isolated/combined footings.

3.0 Computer Programs Used:

Name Purpose Producer
STAAD Pro Structural and Design Andlysis BENTLEY
AUTQCAD Drafling Works Aulodesk
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4.0

.
5.0

Material Dead Loads:

Al the permanent loads on the structure are applied as dead
load. The dead load in A building shaill comprise of self weight
of beams, columns, walls, partilions, foors, roofs and olso
include the weighi of all other permanent constructions in the
puilding and shatl conform io IS 1911-Schedule of unit weights
of Dbuidings materials. unit weight of various materials

considered on the structural members is ds follows:

S.No. |ltem Density
Concrele 2.50 T/m3
.
115mm Brick Work with 0.275T/m?
2 | 25mm Plaosier
a30rmm Brick Work with Q.50 Tf m?
3 | 25mm Plaster

Following loads has been considered in structure for analysis:-
self wt of siruciure

Siab thickness and floor finish — as per actudl

wall loads — Qs pef actual

LIVE LOAD:

Live loads on 1he entire floor shall comprise dll loads other than
dead loads, The minimum live loads on different ocCcUpancies

have been considered as per IS: 875 {Part 2).
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Live load shall be considered in design as per Table 1 of 15: 875
(Part 2)-1987 as follows;

5.1 Educational Building:

{a) Class rooms & Leciure rooms 047/ m?
(b} Cafeleria 03T/ mz2
{c) Office and Siaffrooms 0.25T / m2
(d} Tolets and bathrooms 02T/ m?
[e} Kitchen, Laboratories 037/ m2

(fj  Coridors, passages, slaircases including 05T/ m?

Fire escapes. lobbies, balconies

(g) Libraries
i) Reading rooms {withoui separate 0.47 / m?
Storage}
i) Reading rooms {with separate 0.3T/ m?
Storage)
(g} Temace 015T/m?

0.50 7/m? vusable

Terrace for services

6.0 Seismic Load:

Response specirum method was used Qs code with the

following daia:
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7.0

8.0

Design horizontal seismic coefficient (Ah) = Z13g
2Rg

Zone faclor Z = 0.24 comesponding to zone [V,

Importance factor 1= 1.5

Response reduction factorR =5

(Sa/g} = Curve given lor medium soil

T =Time period = 0.075 [h) 675

h = Heighl of building rom foundalion Level

Materials

Concretfe: -

Concrete mix of M25 conforming wilh IS: 456 and CPWD

specifications are used.

Steel Relnforcement: -

Fe 500 Grade {TMT - bars) conforming with 18: 17846,

Structural steel: -

(Fy 250/ Fy 345}N/mm?

Design Limit States

The Limil state design method is used for the structural design of
concrete member. For design of the individual members loads
are combined in accordance with the loading combinations
specified in 1S 875 to achieve lhe respeciive limit siate, These

are lisled below:

S. No. Dead load live lLoad | Earthquake/ |
Wind load |
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1 T ; _

’2___l|___12__—|__ v 1_2__j

3 | 1.5 o = ¥5
15 =

90 LOAD COMBINATIONS:
1. 1.5% (DL +LL)

2. 1.5*(DL+/-EQX)

3. 1.5%[DL+/-EQZ)

4. 0.9*DL+/-1.5EQ

5. 0.9*DL+/-1.5EQL

6. 1.2¢(DL+LL+/-EQX)

7. 1.2*(DL+LL+/-EQL)

For non orthogonal Columns following additional load
combination has been used in the design.
14. 1.2(DL+LL+/-EQX+/-0.30EQT]

15. 1 .2{DL+LL+!-EQZ+!-D.30EG}K]

16, 1 .5[DL+£-EGK+!—D.30EQZ]

17. 1 .5[DL+;’-EQZ+I—0.30EGX]

18. [0.9DL] +1 .5{+f-EQ}(+I-O.30EGZ]

19. (0.9DL) +1 .5[+!-EQZ+!—D.30EQK}
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Notatlons
DL =Dead Load
LL =live Locad
RLL = Reduced Live Load
EQX = Earthquake Load in X-direction
EQZ = Earthquake Load in Z-direction

Whereos X & Z are two principal axes.

-

10.0 Requirements for Durabllity and Fire

Concrete cover requirements is governed by Indian Code. The
values in the following fable are appropriate for a fire raling of 2
hours.

The following classification also applies in the design of struciural

elements:
Exposure Classification
= Members in contact with the ground Very Severe
Members in interior environments Mild
' Members in ubové—ground enterior environments i Moderate
I

In general, adopting the minimum concrete strengths and
reinforcement covers will ensure the durability and fire resistance
of concrete elements. Yalues shown on the drawings shall not be

less than 1he Tollowing:
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[ Element/location [Minimu | MiInimum [ Minimum |
| m | Thickness | Concrete
| Cover (mm) Deslgn
{mm) (used in the
design)

Cost In Flace Concrete

1. Concrete casf againsf and 75 200 M25
permanently exposed to earth

}_2. Concrele exposed to
wealher and not In contact | |
| with ground (moderate) |

(o} RC skabs % | 125 | M2
b.) RC walls 25 | 200 M25
Lc.} RC beams 30 230 M25
|_d.} RC columns 40 230 | M25 k.
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11.0 Design Codes, standards and Reference
Documents

11.1 Codes, stondards and Commentaries

5. No. | CODE NAME

15 1893 — 2002 Criteria for EarﬂEmEkE resistant de

Ductile detailing of Reinforced Concreie SiTUciures
subjecled fo Seismic forces. - |
Earthquake resislant Design and consfruclion of |

ign DfS_irur:Tures

i5: 13920

15: 4326 - 1993

IS: B75 — 1987
(Par! | to lll &

earthquake) for Building and Structures like Dead,

Code and Practice for Design Loads (Other than \
imposed, Wind and other Loads \

o e

15: 456 — 2000 | Plain ond Renforced Concrete {Code of praciice)
Design aids for Reinforced concrele Structure.

1 Handbook on Concrele Reinforcement and Detafling

\ Code ol practice for Concrete struciures for the

slorage of liquids.

I5- 3370 Parl |,
Part | and Part
'Y

15: 1786

e
specification for High Strength Deformed Steel bars and
- | wires for concrefe reinforcement
Code and Practice for design and Consiruction of
Foundations in Soils - =
Code and Praciice for Design and Construclion of Rail |
Foundations o

Code of Practice for general Construclion in Sieel, |

15; 1904

5. 800-1984
1S. 1343-1980

Code of Practice faor Prestressed Concrete,

-
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12.0 Design References and Hand Books:

| 5.No. Name of Book Author

1 Reinforced Concrele Design W.H Mosley

2 Foundalion Analysis & Design {4fh Bowles
Edilion)

3 Foundation Design and Consiruction | Tomlinson

4 Concrete Structures warner, Rangan. Hall &

Faulkes [Longman, 1998)

5 Reinforced Concrele Designers Fourth Edition, Reynoids &
Handt>cok  Sleedmon

é Reinforced Concrete Design [Second | S Unnikrishna Filla, Devdas
Edition) Menon

7 Reinforced Concrele S. N. Sinha

8 | Reinforced Concrete O. P Jain

? Design of sleel structure F. Dayaratonam

10 | Prestress Concrele Struclure P. Dayaratanam

11| Handbook of concrete, Engineering | Mark Fintel

12 | Properties of concrete AM . Neville

13 | Dynamic of Structures: Theory and Anil K. Chopra
Applicalion to Earthquake
Engineering

14 | Tall building struclures: Analysis and B.$.Smilh & Caull
design

15 | Structural Anolysis C.5.Reddy J
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DESIGN BASIS REPORT FOR PHASE-| ELECTRICAL INSTALLATION
e L R TOAOE ELEGTRICAL INSTALLATION

WORKS FOR PIT, ARNIWALA & SIKHWALA

OBJECTIVES

The objective of this report is to present the design considerations for various
elements of the electrical systems and low voltage systems like Electronic Fire
Detection, provisions only for Voice & Data Metworks, Public Address and Electronic
Secunty systems. This will form a basis for the process of development and approval of
the final design for electrical systerns to suit the client's brief, purpose and hudget
before final preparation of design, tenders and Schedules of Quantities.

The intent will be lo provide a robust, reliable and safe elactrical power distribulion
system based on principles of ready-to-use energy efficient praclices and clean
energy technologies wherever feasible, and to ensure an easy-to-maintain, cost
effactive and flexible system in line with |he besi available in local and international
markets,

STANDARDS + CODES

All aspects of design shall conform to reievant porticns of the following:

+ Natliona! Building Code of India 2005

= Energy Conservalion Building Code 2007

» Bureau of Indian Standards

= International Electro lechnical Commission

» CPWD General Specificalions for Electrical Works {Intarnal) 2005
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The electrical load requirement for lighting and small power (e.g. computers, servers,

photocopiers, scanners, faxes
estimated empirically based on
load for External Lighting & Plumbing for phase-l.
tabulated

and other lab equipment's) HVAC load have been
the areas proposed and considering the approximate

The conclusions have been

below. while the details for individua! buildings are lisled later.

SUMMARY OF ELECTRICAL LOADS AT PIT ARNIWALA & SIKHWALA | 1
S. Descripilon Connected | Diversity | Maximum | Emergency
No. Load {KW) Demand | Load {KW)

Load

— (KW) _—
1 | College buildlng -

i | Light load 34,76 0.70 2433 6.61

i | Power load 40.40 0.50 20.20 7.50

| 2) | Air conditioning

i | Seminar Hall for 28.7 tonns 4000 050 20.00 20.00 |
i | Office area for 15 tonns 25.00 0.70 17.50 |
External Development  Including |

3 | porewell 25.00 0.50 12.50 3.13

4 | Sewerage Treatment Plant 5.00 0.50 2.50 |

| Total 170.18 ~ 97.03 37.24
Transtormer Capacity: s B
Adopting over all diversity factor 0.9, Maximum Demand in K.\W 87.33 33.51

l
As the maximum demand load comes out to be less (han 100 KW, LT connection of 90 KW will
be demanded from Lhe SEB/aulhonity
| |

r DG iSet Capacity |

|

I_Adnpl‘mg over all diversity facior 0.8, Maximum Demand in _ 33.51
KW ;

Adopting DG Set loading 0.8 and Power faclor 0a ,
DG Set Capacity works oul to be = 1 52db

| | |

[ Selection of DG SET for college building | 1x50KVA i
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DESIGN CONSIDERATIONS

This is covered under the following subheads:

Subhead A Substation & Power Distribulion Flan.

Subhead B Foint Winng

Subhead C lliumination system

Subhead D LV Services: Voice, Data, & Security System
Subhead E External Development (Electrical) Substation & Power

Distribution Plan, Lighling & Fan

SUBHEAD A- Substation & Power Distnbution Plan

In Phase |, the LT connection of 90 KWW meter for 0.433kV LT supply will be inslalled
and commissioned al the entry of the site LT connection will feed phase-l ie college
building-1 & external development for phase-|

As the load increases than 100 KW connection for HT metering will be applied 1o
PSEB/authority & based on the load 11 KV substation will be inslalled, keeping in
mind space provisioning for the 11 KV substalion has been done with lhe
consultation of the architect.

A.1. D.G Sets and Power Back-up Facllities

Itis proposed to back-up power for generators for the following:
e 50% of AC Ioad in Seminar hall load is being considered on generatar back-up
+ For other buildings, 25% of lighting, fans and small power i5 baing considered
on generator back up

It is therefare proposed lo have a final configuralion of 1 no. S50kVA D.G. Set For
Phase — | now we would suggest 1nos 50kVA D.G. Sels be installed and the
remaining set will be installed later as the load increases in next phase. The DG set
will be provided with individual AMF panel for automalic starting in case of power
failure. It is not intended to either synchronize the sels or share the loads in future for
smaller DG sets. There will be a manual selection of sels to run for various load
conditions. The AMF panels will also be supplied with manual overnde facilities.

It is proposed lo locate Lhe set on ground floor level so that servicing, operation and
mainlenance is consolidaled for more efficiency. The sets would be located in open
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Cables

All wires shall be PVC insulated FRZHLS with copper conductor. All conduits will be PVC
and MS conduits will be provided in the basement and on places subject 1o mechanical
damage.

A.J. Earlhing Systems

Earthing system including earthing strips/cables and earth pits will be provided.

It is proposed lo provide elecirolylic, chemical earthing sysiem. This type of earthing
system has:

« Low electrical resistance to earth

» Good Corosion resistance

« Ability to camy high currants repeatedly

* Reliable long life sysiem

+ Low Maintenance

Main earth electrods will be suitable to achieve a maximum resistance to earth of 1 Obsm.
Proper Grounding will be provided for

+ Normal AC supply
« All apparatus and meial pieces
+ Each labcratory

Separate systems of earthing shall be provided in the building for:

» UPS{Inverter

» Telephone / EFABX
» Servers and compuler
s AV Syslems

SUBHEAD B- Point Wiring

Point wiring shall be carried out using Fire Resistant (FR) grade PVC insulated wire
with mult-stranded copper conductars camied in Mediumheavy duty PVC conduit
Switches proposed to be used are contemporary modular type switches
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Cables

All wires shall be PVC insulated FRZHLS with copper conductor. All conduits will be PVC

and MS conduits will be provided in the basemeni and on places subject to mechanical
damage.

A.3, Earthing Systems

Earthing syslem including earthing stripsicables and earth pits will be provided.

It is proposed to provide electrofylic, chemical earthing system. This type of earthing
system has:

« Low electrical resistance to earth

« (Good Corrosion resistance

= Ability to carry high currants repeatedly
+ Reliable long lifa system

» Low Maintenance

Main earth electrode will be suitable to achieve a maximum resistance to earlh of 1 Ohmn,
Proper Grounding will be provided for

+ Normal AC supply

» All apparatus and metal pisces

+« Each laboratory

Separate syslems of earthing shall be provided in the building for:

UPS{Inverter
Telephone / EPABX

» Servers and computer
AV Systems

SUBHEAD B- Point Wiring

Point wiring shall be carried out using Fire Resistanl (FR} grade PVC insulated wire
with muiti-stranded copper conductors camied in Medium/heavy duty PVC conduit.
Swilches proposed to be used are contemparary modular type switches
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There shall be separate DBs for "Normal” power {which will feed the power outlels and
some lights} and for “Emergency” power {which will faed 25% of fans and lights)

SUBHEAD C- Point Wiring

The provision of juminaries in various areas of the building to be designed to achieve the
illumination levels as par relevant standards and site requirement. The juminaries will be
selected keeping in mind Aesthetics, location requirement, ease of maintenance and
energy conservation.

l S. No. Description of T Type of Lighting Tllumination
Space (LUX Level) |
i) Corridors and circulation spaces CFL/T5 | 100-150 |
i) Toilets CFL '| 100-150
iii) Staircases CFL | 100-150 _|
iv) | Office Areas E [ 300-500
v) | Service Areas I'TS Lamps | 150-200
t vi) | Termace & External Lighling MHACFL Lamps | 20 |

CFEL will be the preferred source of light for maximum lumen/ watt package. Fittings with
conversion efficiencies of 65% and above are selected for areas requiring 300 lux and
ahove. Suitable mirror optic louvers have considered minimizing the cut-off angle of
direct light incident on the screens. Compact fluorescent light has been selected for
corridors and lobbies as they are the highest usage areas.

Fans will be provided for all rooms - including rooms wilh AC.

C 1. Telsphone System, Cable TV and Internet Net Work

Telephone wiring connections are proposed to be provided in the offices,labs seminar
halls. Telephone, Data/internet points will also be provided in the office areas. All the
voice points will be connected through telephone cable from the MDF. All the tag blocks
in turn shall be connected to the main tag block located in the LV room. Only conduits for
7 Pairs telephone wires, internet. Provision for signal boosters will also be made as per
the requirement of the various service providers.

C.2. Security System

Provision for installing a CCTV system would be made to monitor the Main Enlries &
Exits of the building. The system itself — the cameras, monitors and cabling - will not be
included in the scope of design and execution as it would be best to be integrated at
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the time of commissioning and handing over.

SUBHEAD D- External Developmeant

Extemnal lighling would be designed for in @ manner to ensure the security of people
al various hours on all roads, padestrian paths. In addition lighting for the landscaped
areas would be integrated so thal the luminaries blend and coniribute to lhe aesthetic
nature of the landscape design. Particular care would be taken to minimize upward
apill of light to ensure compliance with “Night Sky" criterion.

Lamp sources with maximum efficiency and high colour rendering index would be
selected. For larger lumen packages Metal Halide (MH) lamps would be used, for
medium level requirements CFLs would be used.
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DESIGN BASIS REPORT FOR PHASE-l SANITARY ENGINEERING AND
FIRE FIGHTING SERVICES FOR PIT, ARNIWALA & SIKHWALA

-—___—__l.—__

1.0 INTRODUCTION

1.1 Water supply and wastewater disposal constilute a very impeortanl part of the
services in a building. Maintenance of hygiene and cleanliness are
indispensable to the wellbeing of the occupants as a whole.

1.2 This report inlends to highlight the details of the following proposed services,
which are 1o be provided from the point of view of Sanitary Engineering, Fire
Fighting and alher allied services.

=  Water Supply System

¢  Wastewater Disposal System

+  Sewerage and drainage system including disposal

+ Sewage Treatment Planl and Recycling of Waste Waler
« Rain Water Harvesting

=  Firefighling system

1.3 Itis proposed to design the services, storage capacities and piping netwark of
the buildings in folality.
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2.1
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WATER SUPPLY SYSTEM

Total Water Requirement Calculation: The consolidated and distributed
water reguirement as per |.S. specifications and Govt. manuals for phase |

shall be as below:

Punjab Institute of Technology ,Arniwala & Sikhwala-Calculation for Daily Waler
Requirement
Water Water
Water Total Water | Requirement :
3. TY_P:_“f Occupancy | Requiremenl | Requirement For ’Ezﬁg::‘esmh?nm
No.| Building {LPCD) {LPD) Domestic " " ppy ?
(LPD)
| ___@40% @60%
T PHASED f —
COLLEGE
A | BUILDING -
1
1 Sludents | 240 45 10,800 4320 | 6480
2 | Teachers 25 45 1,125 450 675
3 Technical
Staff N - 45 225 90 135
4 Supperl
& Staff 5 45 225 a0 135
5 IV Class
2 Stoff | 5 | 45 225 90 135
6 Laboratory LS
Reguiremant ,- 4,000 4,000
|
; SE- 280 ] 16,600 9,040 7,560
2.2 Source of Water
591 Since municipal water supply daes not exist in the vicinity of project site it wil
be necessary to develop own infrastructure to fullill the entire requirement. [tis
proposed (o meet the olal water reguirement for the campus by olher saurce /
external supply such as bore wells etc. Two nos. bore wells (1
working+1standby} having a discharge of 15000 iph for operating 2-3 hours
operated manually should be provided to fulfill the requirement.
2 29 However, Il is also proposed lo design a sewage trealment plant in such a way

Punjab Technical University
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2.3

2.4

Storage

Since the water requirement is only 17KL, iherefore underground tank has not
been cansidered for phase | building.

Overhead tank capacity for 1 day slorage has been considered.
Quality of Water Supply

Since, the water will be required for different purposes i.e. for drinking,
cooking, in laboratories in the toilets etc., it has to be of a required standard
quality. The exact treatment of water will be suggested after getting the bore
well water test report for potability which will be provided by PTU.

MATERIALS FOR WATER SUPPLY

All the external pipes lo be used for water supply shall be Duclile Iron (DI} {
Galvanized steel tubes confirming to 1.5.1239 medium class of superior
quality. Fittings shall be malleable iron/brass as applicable. For pipes above
g80mm dia, Ductile Iron pipes will be used.

For internal works, the pipes running on ihe terrace, shaft are proposed to be
G.\ pipe and in the wall chases to the various fixlures of CPVC pipes.

valves on branches, main line and pumps shall have ball valve / butterfly
valve of good approved quality, as per requirement.

Soil, Waste, Vent & Rain Water Disposal Plps System

The system will be designed based on two pipes (stack} system as
racommended in code of practice for soil and waste pipes above ground (LS.
5329 - 1964).

Minimum diameter of pipes shall be adopted as.

« All main soil pipes - - 100mm
» All branch scil pipes - - 100mm
= All main wasle pipes - - 100mm
« Al branch waste pipes - - 50mm
= Al main soil and waste pipes stack - - 150mm
« \Wash basin/Sink waste connection to Noor trap - - 32/40/50mm
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» Rain water pipes - - min 150mm

e All soil, waste, vent & rain water pipes running vertically, shall be exposed
and approachable, in vertical shafts as per architectural design.

« Each connection Irom the fixtures shall be provided wilh access doors lor
cleaning {door junclions).

« All traps shall be with a minimum water seal of 50mm.
Materials

(@) All soil, wasle, vent and anti-syphonage pipes and fittings S0mm and
above shall be Cl cenirifugally cast.

e Mo clean out plugs provided as/ lhe decision of PTU on previous PIT
projects.

5 SEWERAGE SYSTEM

« Sail waste from waler closels and urinals etc. wili be collected by horizontal
and verlical soil pipes and discharged directly to the manholes. Wasle waler
from wash basins, sinks, and from other wasis fixtures shall be collected
separalely by waste pipes and discharged through gully traps inio lhe
manhole of the external sewerage system.

The external sewerage system shall be running around the building perniphery
having manholes in fronl of each shaft. The main sewer line will carry the
whole sewage by gravity up to the Sewage Treatment Plant.

Capacity of 5.T.P:
Phase-1-15 KLD

5.1 Sewage Trealment Plant

It is proposed lo treal the domestic sewage in a scientific manner through a
properly planned sewage ltreatment plan. The objective is 10 stabilize lhe
decomposable organic malters present in sewage so as to get an eifluenl and
sludge having characleristics which are within safe limits, and which can be
recycled and re-utilized for various purposes to help in maintaining the ecaclogy of
nature and save energy resources. The lreatment process for sewagefeffluent and
the location of the linal wasle water disposal shall be based on the following
congsideralions:
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. Use of Treated Sewaga.

« Aesthetics of the area and nearby inhabilation.
- wind direction

+ Availability of suitable land.

. initial Cosl of the system

« Recurring Cost of the system.

5.4.1 Salient Featlures of STP

(A) Characleristics of Influenl

« B.O.D (5 days at 20°C) (mgflit} - 250 300
s Suspended solids {mgflit) - - 400 — 800
+ PH -- B85-85

(B} Characteristic of Effiuent {after troatment}

» B.0O.D {5 days 20°C) (mg/lit} less than 20mug/lit.
« Suspanded solids mgflit less lhan 30mg/li

The technology suggested to be used for Sewage treatment will be M.S
fabricated FAB type. The equalization tank, treated water tank will be
underground constructed in R C.C and the other parts of the equipments will
be fabricated in M. 5.

£1.2 PROCESS DESCRIPTION: FAB Process

Sewage generated from the building will reach the faslt manhole of trunk sewer
line from where it shall be passed through a bar screen of suitable size before
entering the equalization cum collection tank. There shall be suitable
arrangement for cleaning and lifing the coarse material from the platform near
the screen chamber.

From equalization tank the sewage shall be lifted through submersible automatic

contro!l pumps into FAB aeration tanks. The equalization lank shall also have
provision of the aeration system to keep the sewage in the homogenecus
condition,

In the FAB aeration tank of required capacity wastewater will be mixed with
microorganisms in presence of dissolved oxygen. Microorganisms will assimilate
organic impurities, The FAB aeration tank will be suppiied through two posilive

displacements (rools type) air blowers (1 working + 1 standby) localed outside
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the tank. Submerged air diffusers will provide mixing and oxygen for the needs of
microorganisms. The blowers will be sized to maintain dissolved oxygen level in
the aeration tank of approximately 2 maflit.

£rom the FAB aeration jank mixed liquor will flow by gravity into adjoining
Tube/Plale Settler of required capacity. The solids will settle in the tubelplate
setler tank. A sludge return pump will be provided for pumping the settled sludge
from ihe tube/plate settler tank back to the aeration tank. Tube/Plate settler tank
will also be provided with skimmer system to pump floating scum back to the
seration tank to keep the plate settler surface clean.

An overflow weir with scum paffle will be provided in plate seftler {0 take treated
wastewater out of the plateftube settler.

From the plate/tube settler, treated wastewater will flow by gravity into chorine
contact tank where chorine will be added to the water for disinfection. From this
tank the water will be lifted with a submersible pump and passed through a
pressure sand filter and an activated carbon filter and stored in the flushing water
tank. The water will also be softened and stored in the soft water tank. Water
from these tanks will be furiher used for Flushing and Horticulture purpose. In
case of extra effluent the arrangement shall be made to dispose off into
municipal sewsr.

Excess sludge from the tube/plate settler tank will be taken periodically into
sludge holding tank. In this tank sludge will be aerated for self-stabilization. Adr
will be shut off periodically and superannuate water will be transferred to the
aeration tank creating stabilized sludge. This stabilized sludge shall be dried in
filter presses and carted off for disposal or for further use for horticulture
purposes. The stabilized sludge shall be lifted from tank into the tanker for
culside transportation

B. DESIGN PARAMETERS

The following parameters shall ba considered for design of sewerage system:

iy Flow of sewage 0.8 of water Supply)
{i} Peak Flow 3 x average flow
fiify  hin. velocity of flow in pipes flowing 0.75 misec

half full
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(iv) Max velocity of flow 2.0 misec.

{v) Min. depth for sewers 0.8m

{v1) Infiltration Factor Add 8.33% of average
discharge

{For surface run off, subsoil waler
conditions etc.)

{wii) Formula for calculation for design of sewer [ines shall be by Manning’s

formula:
(i)
1
vy Su Res—
n
Where,
') = \elocity in m/sec.
R = Hydraulic radius in m
s = Slope or hydraulic gradient in rn/m
n = Manning's co-efficient

{viii) Manning's co-efficient M= 0.015
6.3 Appurtenances & Materials’ specifications
§.3.1 Plpes

{a) S.W.Pipes

For dia 150mm to 950mm Grade 'A’ as per IS: 651 depending on site
conditions with laying and jointing and bedding as per 1S 4127-1983

{b)} R.C.C. Plpes Class NP2

For dia 250mm and above as per |S: 458, for norma slopes and general
site condilions.

(c) R.C.C. Pipes Class NP3

For road crossings, for heavy loading conditions as per 15:458.

All R.C.C. pipes shall be laid as per |S: 873 - 1985 and as pef "wlanual on

Sewerage and Sewage Treatment” by Ministry of Urban Development, New
Delhi.

(dy C.l Pipes Class LA
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For steep slopes and exposed pipe as per I5: 1536.
6.3.2 Manholes

{a) The manholes shall be constructed of brick masonry as per standard
specifications of National Building Code.

(b} Minimum Depihs of Manhole - 0.%m
{c) Spacing

(i) Manholes shall be provided at all junctions, change of directions,
and change in diameters, as per connection requirement.

(i) A distance of 30 metres on the main trunk sewer lines, depending
on dia. of pipe and local conditions.

(d} Manhole Covers

(i) Medium/heavy duty for manhoies.

7. RAIN WATER DISPOSAL
7.1 Roof Drainage:

\Vertical rain water pipes provided as per requirement and will collect the
rainwater pipe through khurrahs and this will discharge into masonry storm
water drains with SFRC Covers or Piping cum manhole storm water drainage
sysiem.

Drainage system shall be designed on the parameters setup by the metrology
department and various statutory codes. Rooftop rainwater is generally clean
does not require any prelreatment before discharging into Rain waler
Harvesting wells. Rain water from roof shali first be discharged into the
harvesting wells and excess walef tromn lhe wells shall overflow into Lhe
surface drain.

8.2 Surface Dralnage:
Arniwala
surface drainage consisting of surface drains and underground siorm water

disposal pipes will be provided so that there Is no accumulation of rain water.
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Beforg discharging into rain water harvesting weils bar screens and silt traps
will be incorporated to remove the silt, heavier particles and other
objectionable material which can cause choking of lhe percotation well
Surface rain water separately collected in the external masonry storm water
drains with SFRC Covers cr Piping cum manhele storm water drainage
systam and discharge into the rain water harvesting chamber.

The final disposal of the rain waier collected from the overflow of the rain
water harvesting system will be in the proposed retention basin. In case of
over flooding of starm water in the basin, one of the following systems can be
adopted:

1. Bio swale {as elaborated in 8.2.1)
2. Pumping the water lo the resarvoir al water works siie
3. Pumping the water to the drain along the main road

Sikhwala

Tha level of site is 1.5m down from |
the main road level of that area.
Alsa, as per sail tesl report, sub-sail
waler was at a depth of 1.2 m beiow
natural ground level so rain water
harvesting system cannot be
provided.

8.2.1 Bio swale-
Storm water drainage Lhrough Bioswale is proposed.

Bioswale are landscape elements designed lo remove silf & surface runoff
waler. Thay consist of a swaled drainage course with gently sloped sides and
filed wilh vegetation.

Bioswales have four functions for storm water managemeni: collection,
conveyance, filtration and infiltration. These four traits reduce and delay peak
run off volumes as well as treat storm water quality.

Rain water from buildings, roads & open areas will be channelized by a
drainage system sloping towards the bioswales along the main road inside the
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site. The overflow from the swale will be spilled onto the main road. {Refer plan
& section below}.

The size of swale has been derived considering maximum rainfall of 30mmi{hr.

~_g—>Biaswale 10
collect rain water
from drains

Waler overflows 10

main road from
Bioswale
2o B e L
“wE '*:.% ____. [ 9 —T]]
mm“ll— E 1 UTIOE L.,
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8.3 DesligniTechnical Parameters

8.3 DeslgnTechnical Parameters

8.3.1 Min. velocity of flow in pipes = 0.6 mfsec or as per site
Max Velocity of flow = 2.0misec.
Min. Free board
a. For drains upto 300 mm width = 75 mm
b. For drains upto 9500 mm width = 150 mm

8.3.2 The run off for designing of drainage = As per Metrological Data

8.3.3 The design of drains is based on Manning's foermula, for flow due 1o gravity
1
Y= —-cmean Ras 8 in
n

Where V = Velocity in m/sec.
R = Hydraulic mean radius in m
$ = Hydraulic gradiant in m/metre n =
Manning's co-efficient

B.3.4 Manning's Co-gfficlent

(a) For R.C.C.pipes n=0.015

(b} For brick masonry channel with neat coat of cement plaster n = 0.013
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. IMPORTANT INDIAN STANDARDS PLUMBING & SANITARY WORK TITLE

IS 651-1985 Specification for salt Giazed stoneware pipes and fitings
(Firsl revision).

1§ 782-1978 Spacification for caulking lead.

IS 1172-1971 Code of basic requirements for water supply, drainage and

sanitation (revised).

IS 1230-1 968 (Part-l)  Specifications for mild sieel tube, tubular and other steel

pipe fitings.

IS 1239-1 968 (Part-1l) Specifications for mild steel tube, tubular and other steel
pipe fittings.

IS 1537-1 976 Specification for vertically cast iron pressure pipes for

water, gas and sewage.

15 1536-1 976 Specification for centrifugally Cast (Spun) lron pressure
pipes for water, gas and sewage.

IS 1538 (Part 1 to 23) Specification for Cast iron fittings lor pressure pipes for
waler, gas and sewage.

1S 1628-1980 AC building pipes, gutters and fitings (Spigot and socket
type).

1S 1726-1960 Code for cast iron manhole frame and cover.

15 1729-1979 Specification for $and casl iron Spigot and Ventilating
pipes, fittings and AcCassores.

IS 1742-1960 Code of practice for building drainage

IS 2084-1262 Code of practice for selection, installation and
maintenance of sanitary appliances.

15 2065-1963 Code of practice for water supply to buildings.

IS 3114-1865 Caode of practice for laying of C.I. Pipes.

IS 3589-1981 Specification for electrically welded steel pipes for water,

gas and sewage
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15 3589-1970 Centrifugally cast spun iron and socket soil and venlilating
pipe, fittings and ACCESSONes.

IS 4111-1867 Code of practice for Ancillary structure in sewerage
system,

IS 4127-1 967 Cods of Practice for laying glazed stone ware pipe.

IS 4515 specification for unplasticised PVC pipe fitings.

IS 4985-1 981 Specification for unplasticised PVC pipes for portable
walter supplies.

IS 1703-1 984 Ball Valves

15 2548-1 970 Tailet Seat Cover

National building code for water supply, drainage and sanitation Parl 1X Piumbing
services section 1 & 2.

The installation shall also be in conformity with the bye-laws and a requirement of
the local authority is so far as these become applicable to the installation. Where-
ever this specification calls for a higher standard of materials and/or workmanship
then those required by any of the above regulations and standards, hence these
specifications shall take precedence over the said regulations and standards.
Wherever drawings and specifications require something that may violate the
regulations, the regulation shall govern.
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DESIGN BASIS REPORT FOR PHASE-| FIRE FIGHTING SERVICES
FOR PIT, ARNIWALA 8 SIKHWALA

—

1.0 INTRODUCTION

Mosl accidenlal fires have a small, insignificant beginning, but a terrible
ending. They advance rapidly from he incipient stage lo a devastaling stage
and soon go oul of control. And fire is no sojourner and travels rapidly to
engulf large areas with least delay. The end result is always homrible and
needs no further descriplion.

The presenl objective is to pul forth a Fire Proteclion and Salety Scheme for
the campus in conformity with existing standards and practices.

2.0 Details of the building

2.1 The fire fighting will be designed as per the recommendations of the National
Building Code of India-Part IV, 2005, The Occupancy wise classification will
be as under:

i) Building-Colleges & Workehop
Group-B: Educational Bulldings {Less than 15 m in height, 15 m and
above bul not exceeding 30 m in height}

92  Considering thal the purpose of the buildings, as well as ithe height of the
slructure, il will be necessary io provide a proper and adeguate fire fighling
system based on the requirements of the National Building Code 2005.

Minimum Requirement for Fire Fighting System as per NBC ~ 2005
{Table No.-23)

Bullding-College
Group-8: Educational Bulldings (Less than 15 m in heighl)

5. No. Description As Per {NBC)
1 | Fire Extinguisher Required Provided ‘
" 2 |Hose Resl Required |F'rcwided |
3 | Dry Riser Not Required Not Provided '
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i 'Tfeﬁiﬁ . _rr\lEREuEd_ “Nol Provided

-

-l
——
-

5 | Down Comer i lNER?uned_ Provided

Yard Hydrant [Not Reguired Not Provided

huuill

r 7 rﬂ\utcmatic Sprinkler System T\lut Required |T~I_cut Provided |

st | SRME IS TR
8 Manually Operated ElectricNot Required Noi Provided

|Fire Alarm System | | I

| g |Automatic Detection Alarm |Not Required “Not Provided ]

| Syslem | |

10 [Underground  Static Waler |N_ut Required | _IFJEPHH@_ |
| |Sinrage Tank |

17 Terace Tank |@mﬁﬁﬁm5m— |

|_12_]ﬁn?hiar'u_(3 Tank Eﬁiﬁeﬁrﬁ "~ |Not Provided |
o —— | e ]
13 |F'ump at Terrace Required-450 !|F'rcwided 450 LPM

(S N — LEM ) e _J

23 Vertical down comer of 100mm dia M.S. pipes will be taken to provice
pressurized water 10 the single outlet hydrant landing valve on each floor as per
requirement and then connected commonly to an overhead tank and pump.
Along with down comer system, portable fire extinguishers are to be provided al
all accessible positions.

24 Also il has been propased to provide following poriable type fire
extinguishars.

« 9 lit. Water expelling type.

e« 451t COZ Type.

« 6 kg ABC type.

« Dry chemical powder type of 10kg/5kg capacity.
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IMPORTANT INDIAN STANDARDS FOR FIRE FIGHTING WORK TITLE

IS 1239-1 9868 {Parl-I} Specifications for mild sleel tube, lbular and other sleel
pipe Mttings.

15 1239-1 968 {Pari-l) Specifications for mild sleel lube, lubliar and olher sleel
pipe (itlings.

IS5 1538-1 976 Specification for centrifugally Cast {Spun) Iron pressure
pipes with llanges for water, gas and sewage.

15 1538 {Parl 1 lo 23} Specilication Jor Cast jron fittings for pressure pipes for
waler, gas snd sewage.

15 1726-1960 Code lor cast iron manhole frame and cover.

IS 3589-1581 Specificalion for eleclrically welded slee pipes lar
water, gas and sewage.

IS 4736-198& Galvanizing G.l. Pipas

|5 §35-1508 Non percolating fexible fire fighling delivery hose {lhird
revision)

|5 594-1990 PV insulated cables for working voltages uplo and
including 1.100 volis {third revision)

IS 7781984 Copper alloy gale, globe and check valves for water
works purpases (fourth revision} (Amendment 2)

1S 780-19284 Sluice vaives [or waler works purposes (50 ko 300 mm)
size (sixih revision) (amendment iy

IS 884-1885 Specification lor first-aid hose-reel for fire Nighting {lor
fixed inslallations) {first revision) {with amendment No.1)

IS 600-1892 Code of practics for installation and maintenance ol
induction molors (second revision)

IS 501-1988 Specilication for couplings, double male and double
fernale, inslantaneous pattem for fre fighling fthird
revigion)

1S 802-1992 Suciion hose coupling for fire lighting of purposes (lnird
revision}

IS 503-1984 Specification of fire hose delivery couplings tranch pipe,

nozzles and nozzie spanner (third  rewision)
(Amendment 5)
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IS5 8371881

IS 1520-1 980

IS 1536-1 976

|5 1554-1988 Parl |

I5 15341588 Part ||
IS 1648-1 961
IS 3624-1 887
IS 4736-1 968
IS 5280-1983
|5 5312- 1984 Part |

15 5312- 1886 Pari |l

IS 7285
IS 2189-1862
I5 2195-1962

I3 732-1973

Punjab Technical University
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Specification for washers for waler fittings for fire
fighling purpeses (revised) (with amendmenl No, 1)

Horizonlal cenlrifugal pumps for clear cold, fresh waler
{second revision)

Horizonlally cast iron pressure pipes lor water, gas &
sawage (first revision) (with Amendments Mo. 1 to 4}

PVC insulated {heavy duty} electric cables {working
voltage uplo and including 1100 volts {third revision}

PVC insulaled {heavy duty) electric cables (working
vollage from 3.3 KV upto and including 11 KV (second
revision)

Code of practice for fire safety of buildings {(General)
Fire fighting equipmenl and its maintenance (wilh
arnendment No.1)

Pressure and vacuum gauges {Second revision)

Hol-dip zin¢ coatings on steel tubes (with Amendment
No.1}

Specilication for landing valves {second revision) (wilh
Amendments No.B)

Swing check type reflux (non return) valves Parl |-single
door patlem (with amendments nos. 1 & 2)

Swing check typs reflux {non retum) valves Fart Il-huili
door pattern (with amendments nos. 1 & 2)

Seamless cylindsrs for storage of gas al high pressure.
Coda of praclice lor Aulemalic Fire alarm system
Specification for heat sensitive fire deteciors

Code of practice for alectrical wiring installation

UL 168 Underwriters Laboratory specification for
smoke detector.
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Introduction

Punjab Technical University is a growth oriented University established by the
Government of Punjab as an affiliating and teaching University to facilitate and
promote studies, research and extension work with a focus on professional
education in emerging areas of higher education in the fields of Engineering,
Technology, Management, Medicine, Pharmacy, Nursing, Education and Law etc. In
a brief span of existence, the University has made a significant progress and has
multiplied its activities, manifold. In its endeavor to impart education from high school
level upto engineering degree level it has been decided 1o construct campuses in
different parts of Punjab under PTU. The campuses al Amiwala & Sikhwala are
among such campuses.

The campus at Amiwala & Sikhwala are 1o bacome cohesive and an integrated unit,
canstruction of the required infra-struciural facilities like academic functions, sludenis
and slaff accommodation, playing fields etc. on plots measuring about 12.27 acres at
Arpiwala and 13.3 acres at Sikhwala.

Phase | for PIT Arniwala & Sikhwala

Phase | of the project consists of a college building of G+1 floors with an
approximate area of 3,700 sq. mts.. These proposed college buildings will house
classrooms, labs, tutorial, and seminar hall & faculty rcoms.

Since the area constructed in current phase is only 8% of the total F.A.R available,
hence designing of services on modular basis is not a feasible & viable solution
which is evident from the reperts atiached.

Finlshing works:

The salient features of various provisions are as under.

Flooring:-

[ Main entrance [Kota stone flooring with marble pattern |
Circulation Kota stone
Rooms Kota Stone

| Toilets Vitrified Tiles

| Staircases | Kola slones _]

Doors and windows: - Door frames shall be in Pressed Steel sections with flush
door shutlers, Windows shall be of Aluminum frames and shutters as per
architectural drawings. Structural glazing has been provided at places in the
elevation. Fittings shall be of aluminum as per architectural drawings/specifications.
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Staircase Railing: Mild Sleel railing finished with approved synthetic enamel has
been proposed.

Toilets: Matt finish ceramic tiles dado up to docr level height, vitreous china WG,
wash basin and urinals as/ requirement.

Roofing: - Terrace shall have brick coba treatment with polyurethane insulation.

False ceillng: - Proposed in the Seminar Hall and partially in classrooms for
acoustical treatment.

Internal Finishing: Cement plaster, oil bound distempers, Plastic emulsion and
acrylic emulsion paint with POP, doors shall be enamel painted. Corridors will have 4
ft. high ceramic lile cladding.

Extarnal Finishing:

Amiwala- Exposed concrete fimish in architeciural fealures, Wealther proof paint,
grooves in plaster. Red sandstone cili in windows,

Sikhwala- Texlure paint in architectural fealures, Waeather proof paint, grooves in
olaster. Red sandstone cill in windows.

This reporl is submitled for accord of Administrative approval of the design basis for
Electrical, plumbing, Firefighting & HVAC services in the building.
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DESIGN BASIS REPORT FOR PHASE-l HVAC WORKS FOR

DEEIGN BAS1e heEr Al P e e e

PIT, ARNIWALA & SIKHWALA

GENERAL

It is proposed to provide comfort cooling conditions with the help of economical and
efficient air conditioning system for only seminar hall & faculty offices.

1.

3A

Design Philosophy

The air-condilicning system has been designed keeping in view the following:
{i) Continuity and reliability.

{ii) Flexibility of operation.

(i)  Safety of personnal and equipments.

(v) Ease of maintenance.

Applicable Codes and Guides

(i) National Building Code of India 2005

(i}  Indian Society of Heating, Refrigeration and Air Conditioning Engineers,
Inc. {ISHRAE).

DESIGN CRITERIA

Outside Design Condition

Design outside air conditions are exiracted from the NBC Part-8 design
weather database for Hissar.

Outdoor Design Conditions :

Summer
Dry Bulb Temp. 43.3deqg. C {110degF)
Wet Bulb Temp. 258 deg. C {7B.4degF ) i
Monsoon
Dry Bulb Temp. 389 deq. C {102degF )
_Wet Bulb Temp. 30.0deg. C (86deg F)
Winter
Dry Bulb Temp. 61deg. C (43.0degF)
[ Wet Bulb Temp. 52deg. C (414 degr)
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[inside Design Conditions

1

 Summer & Monsoon _ B
Seminar Hall 26+1degC (79 +2degF)
Dry Bulb Temp. : _ ]
Faculty Offices 24+1 deg C (79 2 deg F)
Relatve  Humidity| Seminar Hal | 55% (Design Valus - No
| (RH) | Faculty Offices ' Control) |
3.2 Outdoor Air Requirements
Sutdoor Alr Requirements | As per NBC 2005 >
Seminar hall 17 fmiperson j
Offices 21 cfm/person |
3.3 Lighting & Equlpment
Area Description [ Lighting Equipment Load
(Watt/Sqft) |
Saminar hall 1.0 5.0 (Watl f Sqfi) _‘
Office 15 1.0 (wWatl / Sqft)
N | |
3.4 Factor Considered (Building Envelope)
i) Glass
SHGF = 0.56 & 'U' Value = 1,13 BTU/ Hr - 5 -°F
iy Walls
‘U Value = 0.36 BTU / Hr.-50 - °F.
iy Walla{Seminar Hally
‘U Value = 0.21 BTU 7/ Hr -5fL-°F,
iv) Roof {insulated)
‘U' Value = 0.12 BTU /Hr. - 8 - °F.
4. LOAD ESTIMATION
The Air Conditioning loads are as follows:
Punjah Technical University DESIGN BASIS REPORT June 2014
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Based on the above design calculations, air Cooled non-ductable Dx Split
units are proposed for air conditioning the building. The system is proposed
due to following reasons.

s Only specified areas needs 1o be air conditioned.

some of the advantages of using Dx split system Machine for this project are:

. The Dx split system comes with completely Air-cooled System with two basic
parts- Outdoor & indoor

« DX syslem comes with single point responsibility.
« DX system comes with inbuilt starler panel & also has a less noise level.

. No Trained Manpower is required for operation.

5. AR CONDITIONING SCHEME

Hi-wall type DX split system shall be provided for seminar hall & faculty offices
& there individual outdoor units shall be located In the specified area. The drain
for each office units shall be terminated 10 the nearest drain point & for the
seminar hall the drain shall be combined & will be terminated to the nearest
drain point.

6. MECHANICAL VENTILATION

Toilet exhaust will also be planned for 50 cfm per WGC/Urinal or 15 Air Changes
per Hour whichever is more. A dedicated propeller fans are on each level.

Punjab Technics! Universify DESIGN BASIS REPORT June 2014
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COMNSULTANT- NNC

DESIGN BASIS REPORT FOR STRUCTURE FOR PIT- SIKHWALA

Type of Bvildings: - RCC
framed structure.
The proposed building s
Ground+]1 storey.

1.0 Structural Design:-

The main considerations
folliowed for the design of
struclure are:

(a) Structure safely and !

slability.

(b} To meet the demands
of aesihelics
conceived by ihe

archilect.

{c) Availability of malerial,
equipment and
expertise.

e

(d} Constructability and ease of maintenance.

(e) Durability.
{fy Economy.

2.0 Structural System:

All 1he Buildings have been designed Qs RCC framed structure wilh

RCC slab, beams and columns. The

puildings has been designed as

slgb beam arrangement in accordance with the relevant indian

Punjab Technical University

DESIGK BASIS REPORT June 2014
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Code of Practice for civil works i.e. IS 454, 1S, 875, & 1893-2002, 15
4326-1976 and 1S -13920-1 633,

2.1 Design Approach:

structural Modeling: Three dimensional model of building will be
generated using STAAD- Pro soflware. All the beams and columns
have been idealized as beam eiements. The sructure is analyzed
and designed lor all possible combinalions of gravity loads {dead &
live loads), and lateral loads [earthquake loads). Fatigue efiects of

persistent cyclic loads are not anlicipaled therelore ignored, if any.

2.2 Foundation System:-
S5oil is very poor in upper shrala, hence pile foundation s

proposed.

3.0 Computer Programs Used:

|_Nume Purpose Producer
STAAD Pro struclural and Design Analysis BEMTLEY
AUTOCAD Drafling Works Autodesk
l |

A0 Material Dead Loads:

All the permanent ioads on the structure are applied as dead
load. The dead load in @ building shall comprise of self weighi

of peams, columns, walls, partitions, floors, rools and aiso

Funjab Technical Universiry DESIGN BASIS REPORT June 2014
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include the weight of all other permanent consiructions in the
building and shall conform to 18 191 1-Schedule of unit weighls
of bulldings malernials, Unil weight  of various materials

considered on ihe struciural members is s follows:

$.No. |Iltem Density
Concrale 2.50 T/m?
1
115mm Brick work with 0.275T/m?
2 | 25mm Plaster
230mm Brick Work with 0.50 T m?
3 | 25mm Plaster

Foliowing loads has heen considered in struciure for analysis:-
I Self wi of structure

. Siab thickness and floor finish — as pef actud

n.  wall loads — as per actual

5.0 LIVELOAD:

live loads on the entire floor shall comprise all loads other than
dead loads. The minimurm ive loads on diflerent oCcUpancies
have peen considered as per I8 875 [Part 2).

Live load shall be considered in design as per Table 1 ol 18: 875
(Part 2}-1987 as [oliows:

5.1 Educational Bullding:

la) Class rooms 2 leciure rooms 047/ m?

Punjab Technical University DESIGN BASES REPORT June 2014
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(b) Cafeteria 037/ m?
{c] Office and Staffrooms 0.25T f m?
[d] Toileis and bathrooms 02T/ me2
(e} Kitchen, Laboratories 03T/ m2

(fi  Corrdors, passages, staircases including  0.5T / m?

Fire escapes, lobbies, balconies

(g} Libraries
- 1] Reading rooms {wilhoul separate 0.4T /fm2
Storage)
i) Reading rooms {with separate 0.3T / m?2
Storage)
{g) Termace 0.15T/m2

0.50 T/m2 usable
Temrace for services

4.0 Seismle Load:

Response specirum method was used as code with the
following data:
Design horizontal seismic coefficient (Ah) = ZI Sa

2Rg
fone factor Z = 0.24 corresponding to zone IV.
Importance factor = 1.5
Response reduction factorR =5

[Sa/g) = Curve given for medium soil
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T = Time period = 0.075 {h) 97

h = Height of bulding from foundation Level

7.0 Materials

Concrete: -
Concreie mix ol M25 conforming with 1S: 436 and CPWD

specifications are used.

steel Reinforcement: -
Fe 500 Grade (TMT - bars) conforming with 15: 1786.

structural steel: -
(Fy 250/ Fy 345)N/mm?

8.0 Design Limit States

The Limit state design method is used for the struciural design of
concrefe member. For design of the individual membpers loads
are combined in accordance with the loading combinations
specified in 1§ 875 jo achieve the respective Iimit siaie, These

are listed below!

[ S.No. l| Dead load | live load \Euﬂhquakef"
- Wwind load

™ 1 l 1.5 =t 1.5 _t i} =

2 |. T2 1.2 '| 1.2 ]

3 l. 1.5 5 4'_ 1.5 _||

B 4 l. 0.9 B | 1.5 |

90 LOAD COMBINATIONS!
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1. 1,5% [DL + LL}
. 1.5*[DL+/-EQX)
. 1.5%(DL+/-EQZ)
. 0.9*DL+/-1.5EQ

. 1.2%{DL+LL+/-EQX)

.

2
3
4
5. 0.9*DL+/-1.5EQ)E
)
7

2%(DL+LL+/-EQT)

For non orthogonal Columns following addilional load

. combinalion has been used in the design.
14, 1.2{DL+LL+/-EQX+/-0.30EQ1Z)
15. 1.2{DL+LL+/-EQZ+/-0.30EQX)
16. 1.5{DL+/-EQX+/-0.30EQIZ)
17. 1.5(DL+/-EQZ+/-0.30EQX)
18. [0.9DL) +1.5{+/-EQX+/-0.30EQI)
19. [0.92DL) +1.5(+/-EQZ+/-0.30EQX)
talions
DL =Dead Load
LL =Live Lead
2 RLL = Reduced Live Load
EQX = Earthquake Load in X-direction
EQZ = Earthgquake Load in Z-direciion

whereas X & Z are two principal axes.
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10.0 Requirements for Durability and Fire

Concrete cover requirements is governed by Indian Code. The
values in 1he following table are appropriate for a fire rating of 2

hours.
The following classification also applies in the design of structural

elements:
[ Exposure Classification
| Members in contaci with the ground Very Severe
Members in interior environments ' Mild ]
Members in above-ground exlerior environments Moderate |

In general, adopting the minimum concrete strengths and
reinforcemeni covers will ensure the durability and fire resistance

ol concrete elements. Values shown on the drawings shall not be

less than the following:
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[ Element/Location [ Minimu | Minlmum [ Minimum |
m Thickness | Concrete
Cover (mm} | Deslgn
{mm} | {used In the
cdesign)

Cast In Place Concrete

1. Concrele casl against and 75 200 M25
permanently exposed to earth

2. Concrete exposed fo
—~ weather and not in confact
with ground (moderate)

[ a.) RC slabs 25 125 M25

b.) RC walls 25 200 M25
c.) RC beams 1 a0 230 M25

d.) RC columns 40 230 M25 |
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11.0 Design Codes, Standards and Reference

Documents

11.1 Codes, Standards and Commentaries

S.No. |CODE NAME
] IS: 1893 - 2002 | Crileria ic-[Earihquoke resistant deign of Slruciures
2 IS: 13920 Duclile delailing of Reinforced Concrete Structures
L subjected to Seismic forces.
a (S- 4326 — 1993 Ec:_rﬂ'srquc:ke resistani Design and consiruclion of
) Buildings |
IS 875 - 1987 | Code and Practice for Design Loads [Olher than
4 (Pari | to lll & earthquake) lor Building and Siruclures like Dead,
| Par ¥) _ Imposed, Wind and other Loads
5 S- 456 — 2000 | Plain and Reinforced Concrete {Code of praclice)
SP: 14 Design aids lor Reinlorced concrete Struclure.
SP: 34 Handbook on Concrele Reinforcemenl and Detailing
115: 3370 Part |, | Code of practice for Concrete structures lor  Ihe
B Parl I| and Part | siorage ol liquids.
V%
o S: 1786 Specificalion lor High Slrenglh Deformed Sleel bars and
' wires for concrete reinforcement )
] Code and Praclice far design and Consiruclion ol
10 15: 1904 gl ;
| Foundalions in Soils U
T 1S 2950 Code and Practice for Design and Conslruclion of Ralt
' Foundations
12 | IS 800-1984 Code of Practice for general Consfruchion in Steel.
12 IS: 1343-1980 | Code of Praclice for Preslressed Concrele.
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12.0 Design References and Hand Books:

$.No. Name of Book Author
1 Reinforced Concrele Design W.H Masley
2 Foundalion Analysis & Design {41h Bowles
Edition) I
3 Foundation Design and Construction | Tomlinson
4 Concrele Struclures Warner, Rangan, Hall &
. Faulkes [Longman, 1998}
5 Reinforced Concrete Designers Faurth Edilion, Reynolds &
¥ Handbook Steedman
& Reinicrced Concrete Design {Second | § Unnikrishna Fillai, Devdas
Edition) Menon
7 Reinforced Concrele S.N_Sinha
B Reinforced Concrele Q. P. Jain
? Design of steel siruclure P. Dayaratanom
10 | Prestress Concrele Struclure P. Dayaratanam
I Hondbook of concrete, Engineering | Mark Finlel
12 | Properties of concrele A.M. Neville
13 | Dynamic of Structures: Theory and Anil K. Chopra
Application to Earthquake
Engineernnag ]
14 | Toll building struclures: Analysis and B.S.Smith & Caull
design ]
. 15 | Slructural Analysis C.S.Reddy
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PHASE IV WORKS FOA PTU
Frelminary Design Raporl — ELECTRCAL INSTALLATION WORKS

DESIGN BASIS REPORT FOR PHASE-IV ELECTRICAL INSTALLATION
WORKS FOR PTU

OBJECTIVES

The objective of this report is lo present the design consideralions for various elemenls of the
electrical systems and low vollage syslems like Elecironic Fire Deleclion, provisions only lfor Veice &
Data Networks, Public Address and Electronic Security syslems. This will form a basis for the process
of develoe=+nt and appraval of the final design for electrical systems 1o sul Lhe cliemt's briel, purpose
and budgel befere linal preparalion of design, lenders and Schedules of Quanlities.

The intenl will be lo provide a robusl, reliable and safe eleclrical power distribution syslem based
on principles of ready-to-use energy efficient practices and clean energy technologies wherever
feasible, and to ensure an easy-to-maintain, cost effective and flexible system in line with the best
available in local and international markets.

STANDARDS + CODES

All aspects ol design shall conform Lo relevan! pardions of the following:

il

Mational Building Code of India 2005
L' Energy Conservation Building Code 2007.
T Bureau of Indian Standards

T International Electro technical Commission

C CPWOD General Specificalions fDF Electncal Werks {Internal) 2005
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The electrical lead requirement for lighting-and small power {e.9. computers, servers ) HVAC load
have been eslimated empirically based on the areas propased and considering the approximate
load for External Lighling & Plumbing for phase-IV. The conclusions have been tabulated below,
while the details for individual buildings are listed later in annexure 1.

ELECTRICAL LOAD ANALYSIS

-

S.NO. | BUILDING [ MAXKIMEUM EMERGENCY Il
CEMAND LLOAD LOAD (KW)
(KW}
| MARRIED HOSTEL 139.4 42
2 BOY*S HOSTEL 148 52
k! GIRL'S HOSTEL 119.4 45
4 AUDITORIUM 3173 318 ]
s |FUTURE BUILDINGS ic. Guest | 343 290
house, Sports complex. Indoor sporis |
stadium, heallh & shopping
& Exiernal development, fire & waler | 57.5 60
pump load
TOTAL 1128.6 307
Adopting over all diversity factor 0.9, Maximum | 1075.8 726.3
Cemand in KW
|
Adopting P.F, 0.8 in case of Mains & 0.8 in | 128,68 008
case ol emergency, Demand KVA capacily
comes out to be
Adopting loading. 0.8 in case of Translormers | 14.10.86 1135
| & 0.8 in case of DG sel backup, Demand Kva
capacity comesg out to be

Selection of transformers comes oul to be= IxSHIKY A

Seclection of DG Sel= 1 x 380 KVA + I x 250 KVa

Further epiions for DG seleclions have been elaborated in subhead no. 3




2. DESIGN CONSIDERATIONS

The electrical load of lhe whole site is proposed to be,led fram 5 number substations. The details are

given below:
S.NO | Subsiation Phase Buildings fed Configuration Load of
number (KWVA) building
s (KVA)
1 1 {Existing) Phase | Administration building Ax 100 1625
2 2 (Existing) Phase lll AFIT (CB3, Boy's & | 1x315 321
girt's  hostel,  staff | existing
quarters, Director's | 1x315
office) planned
3 3 Phase 1 Ce1, CB2, Library & | 2x1250 1834
seminar
Hostels,
sports arez & guesl

ulure lor

5 5
residences aszf fulure
5] 5] Future [or demand
college
buildings

The electncal load for phase | and phase |i[ is within the range of AMVA, thereflore exisling IKVA

VARIOUS PHASES ADDING UP TO dMVA NECESSITATING 33KVA CONNECTION

connection sulfices for the present demand.

A ring mzin 27 LK VA line exists on site. Substation no. |, 2 & 3 are commissionad from this ring.

ACADELAC

ALMAH
BE

Wt
RIETEF

i I
REZIDEHCE
and

RING MAIH 3TSTEM



e |

NEED FOR 33 KVA CONNECTION

With the electrical demand of phase [V, the load exceeds presenl demand of 4MVYA. To meet the demand,
a JAKVA HT Metering supply from SEB is required.

For this we need to install 33/} KV ¢onnection in the proposed phase [V substation, which will feed
zxisting U5 uininisimation, academic & APIT 11KV A substalions.

This proposed subslation in phase TV will al:-';:- cater lo Lhe furure residential requiremenits.

IAPIT | CADEMIC | ADMIN PROPOSED | H.T. METERI
SUBSTATION Euasmnomr SUBSTATION SUBSTATION | ROOM |
' ' : INPHASE Iv |
iy BT
FERPRE. Y JUPERTIE rSwey
: RESIDENCES
| SUBSTATION,

]

in Phase 1V, the LT conmection from HK,}»" substztion @ the lollowing individual buildings will be
provided with respeci Lo their maximum demand loads:

. Boy's hostel
2. Girl’s hostel
3. Married hostel
4. Auditorium

Keeping in mind space provisioning, the | [ KV subslation has been iocaled generelly in the load-center.

3. D.G Sets and Power Back-up Facllities

It is proposed to back-up power [or generators for the following:

» Entire Auditorium load is being considered on generalor back-up
s For Hostel buildings, all common area lighting, fans, small power & other ulility services is

being considered on generator back up.

To cater atl those emergency loads any of the following options lor DG sets configuralion can be
installed:
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Options 1: Provide two DG sets — ane each for hostel and auditorium, In this case | no. 380 KVA
(audi)* | no.250 KVA {hosiel) DG is required.

Option 2: Provide only one DG set for hostels and in case of the eventuality of outage during a
performance in auditorium which is a rare possibility, the DG set provided for hostels could be.
diverted to feed the lights in the auditorium. In this case the air condilioning in the auditorium would
not run. In this case | no. 350 KVA DG is required.

4. Power Distribution

LT supply from the Main LT Panel locared in subsiation and the DG Sets wouid be carried by LT
ALPE 1.1 KV grade eluminum Amoured cible (o the Individual building panels.

The LT panel will be located in the Centralized substation at Site,

Automatic Power Factor Correction Panel will also be installed here. The L.T. Panel will have Moulded
case circuit breakers for controlling the feeders of upto 630 Amp. LT panel shall supply power to sub
distribution boards (SDBs) and floor distribution boards (FDBs) located on the area basis.

Main Distribution Board shall be indoor Lype of metal clad construction, partly draw out type having self
aligning type auxiliary contacts for circuit breakers and draw out modules,

Moulded case circuit breakers of incoming LT supply, DG and bus coupler shall be of motor operated
type with microprocessor based release with the necessary protections & contactors for interlocking if
required.

For all incomers and the main outgoing feeders like AC Equipment, light, power, water supply and
treatment, KWH meter in the outgoing will be provided.

The raain distribution board shall have double bys bar, one for grid supply and other for D.G. supply.
ATS will be provided lor changeover,

DOL starters will be provided for motors rated up 1o 5.5 KW and Siar Della starters for all moiors rated
from 7.5 KW will be provided.

Cables

All wires shall be PVC insulated FRZHLS with copper conducior. Ali conduils will be PVC and MS
conduils will be provided in the basement and on places subject 10 mechanical damage.
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5. Earthlng
Earthing sysliem including earthing sirips/cables and earth pits will be provided.

It is proposed Lo provide electrolytic, chemical earthing system. This type of earthing system has:

. Low electrical resislance o earth

. Good Corrosion resistance

» Ability 1o carry high currants repeaedly
- Relizble long life system

. Low Maintenance

Main eacth electrode will be suitable Lo achieve.a maximum resistance (o earth of | Ohm.

Propar Grounding will be provided for

. Nomal AC supply
. All apparalus and metal pieees
" Sleel Siruclures

Separate systems ol earthing shall be provided in the building for:

+  LUPS/tnverer

= Telephone / EPABX

s Servers and compuier equipment
o AV Sysiems

6. Polnt Wiring
Eor Yasiels:

Point wiring shall be carried out using Fire Resistant (FR) grade PVC insulated wire with mulli-
stranded copper conductors carried in Medium/heavy duty PVC conduil. Switches proposed (o be
used are conlemporary modular 1ype switches

There shall be separate DBs for “Nomal” power (which will leed the Hostel rooms), [or
“Emergency” power (which will feed 100% of fans and lights of common area).

For Audilorium:
Point wiring shell be carried out using Fire Resistant (FR) grade PVC insulated wire wilth multi-
stranded copper conductors carried in MS conduil Switches proposad o0 be used are conlemporary

modular type swilches or as per consultation with architect.

There will be separate DBs for light power & equipments.

-l
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7. lllumination System

The provision of luminaries in various areas of the building to be designed (o achieve the
illumination levels as per relevant standards and site requirement. The luminaries wil] be
selected keeping in mind Aesthetics, location requirement, and ease of maintenance and encrgy
canservaljon.

5. No. Description of Type of Lighting Illumination

Space {LUX Level)
i) Corridors and circulation spaces CFL/TS/LED 100~ 150
ii) Toilets CFL/LED 10]-150
i) Staircases | CFL/LED 100-150
iv) Office Arcas T5/LED 300-500
v)  : Service Arcas il L 1 50-300
vi) Hostel Rooms : CFL/TS/LED 100-150
vii) Auditorium ) CFL/LED/MH 200-700

vi) Terrace & External Lighting LED/MH/CFL 20

Comparison ol CFL & T5 has been atiached as annexure [I.

CFL/LED will be the preferred source of light for maximum lumen/ watl package. Fitings with
conversion elficiencles of 65% and above are selecied for areas requiring 300 lux and above.
Suilable mirror optic louvers have considered minimizing the cut-ofF angle of direct light incident
on the screens. Compact fluorescent light has been selected for corridors and lobbies as (hey are
the highest usage areas.

Fans will be provided for all rooms - including rooms with AC.
8. TELEPHONE SYSTEM, CABLE TV AND INTERNET NET WORK

Provision for telephone wiring connections are proposed w be provided in the offices,
Kitchen, married hostels. Telephone, [aia/Intemet points will also be provided in the
Auditorium. All the voice points will be connecied through ielephone cable from the MDF,
All the tag blocks in tum shall be connected o the main lag block located in the LY rcom,
Only conduits for 2 Pairs telephone wires, intemet. Provision for signal boosters will also
be made as per the requirement of the various service providers,

9. SECURITY / PA SYSTEM

Provision for installing a CCTV system would be made (0 monitor the Main Louries &
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Exits of lhe building. The system itsell — the cameras, monitors and cabling - wil nat be
included in the scope of design and execution as il would be best to be integraled at lhe
lime of commissioning and handing over.

Firz /i larm & PA sysiem provisions will be made as per NBC for Audilorium.

EXTERNAL DEVELOPMENT (ELECTRICAL}

Extemnal lighling would be designed [or in a manner o ensure the securily of people at
various hours on all roads, pedestrian paths. In addition lighting for the landscaped
areas would be intcgrated so that the luminaries blend and contribute to the aesthetic
nature of the landscape design. Particular care would be taken to minimize vpward
spill of light to ensure compliance with *Nighl Sky" crilerion.

Lamp sources with maximum efficiency and high colour rendering index would be
selected. For larger lumen packages Metal Halide (MH) lamps would be used, for
medium level requirements CFLs would be used and LEDs would be used [or steps,
eopiars and effect lighting.
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ANNEXURE 1

SUMMARY OF ELECTRICAL LOADS FOR PTU-IV

5 Description

Connect
ed Load
(KW)

1 | Common Area

i | Light load 10 08 8 8
ii | Power lpad 16 0.4 6.4

2 | Hostel Rooms s

i | Light load 20 0.7 14

ii | Power load 220 0.35 FiE

3 | Lifts (2 Nos.,70 KW Each) 20 1 20 20 |
4 | Ventilation & pressurization 15 0.4 B B
S | Fire Fighting 10 0.8 B 8

1 | Common Area

i | Light load 21 0.8 16.8 16.8
ii | Power load 30 0.4 12

2 | Hostel Rooms

i | Light load 40 06 24

ii | Power load 150 0.4 60

3 | Lifts (2 Nos., 10 K.W Each) L 20 1 20 20




4 | Venlilation & pressunzation

148

0.4

Fis

7.2

5 | Fire Fighting

0.8

1 | Comrmon Area

i | Light load 13 0.8 10.4 10.4
i | Poweor bvad 25 04 10

2 | Hostel Rooms

i | Lightload e 35 0.6 21

i | Power lpad B 110 0.4 44

3 | Lifts (2 Nos., 10 KW Each) 20 1 20 20
4 | Ventilation & pressurization 15 0.4 6 B
5 | Fire Fighting 10 (013} 8 A

TOTAL

i | Lightload {building related) 40 0.7 28 28

il | Power load 35 0.5 17.5 17.6

i | Equipment Joad (Assumed for stage 80 0.6 48 48
lighling, projection &lc.)

2 | Air conditioning 280 0.8 224 224

d | TOTAL 435 NIy 3175




Tolal miea 2450 sq.mtr. |

Light & Power Load @ 6wisq.ft of the carpel area & 1.5wisqg.ft of commaon area

TOTAL : .

139.62

ii | Light & Power {carpel area/guest rooms for 64,56 0.6 38.74 38.74
1000 sq.mtr.)
v | Light & Power (common area for 1450 23.4 0.7 16.38 16.38
=q.mir}
2 | Air condilioning 95 0.7 66.5 66.5
3 | Fire Fighting O.H.T 10 0.8 8 8
4 | Lifts (1 Nos.,10 KWW Each) 10 1 10 10
202.96

139.62

Total Area 700 sq.mir.

Light & Power Load @ 4w/sq.fl of the lotal area

Light & Power (total area of sporis for 700
sq.mtr.)

30.13

06

18.08

18.08

TOTAL

i | Total Area 2500 sq.mlr.

i | Light & “ower Load @5w/sq.f of the lotal area

i | Lighl & Power {lotal area of indoor sports 1345 06 80.7 80.7
for 2500 sq.mir.)

iv | Ventilation & smoke extraction 120 0.3 36 36

2 | Fire Fighting O.H.T 10 0.8 8 i
TOTAL 264.5 124.7 124.7

EeE
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i | Total Area 500 sg.mlr. ] [

ii | Lighi, Power & AC Load @ 15Kw/1000sq.A

h | TOTAL 90.7

i |Light & Power (tolal areaof health & B0.7 0.7 56.49
sh?pping for 500 sq.mtr.)
\
2 | Fire Fighting O.H.T 10 0.8 8 8
64.49 8

_ AND TOTAL . 2051
uting QVEr allivei ﬂ.Q, M)drn Demand In 11 5.31
Adopting P.F, 0.9 In case of Mains & 0.8 in casa of ememgency, Demand | 1128.68 904.275
KA capacity comes oul to be=
Adopting loading, 0.8 in case of Transformers & 0.8 in case of DG sat 1410.86 1130.24
backup, Demand KVA capacity comes out 1o be=
Selection of fransformers comes oul to ba = 3 x 500 KVA

Selection of DG Set =

1x3BOKVA +1 x 250 KVA fornow & 1x
' 500 KVA for future

12




ANNEXURE 11

Typical Warlsheet for Anticipated return on Investment (RO
Afterimplementation of energy e[iciency using LED Bay light
fintures .

Typical Photograph of
Proposed Wires Energy make
Energy saving 220 valls 13
watts [max)LED Fiwlure,

| LI SLRTT Iighliqr_
(it LAt wn highr Matuirs
% Fresenily in L Aleer |17 el mae iy
Type Mok Mol Knawn, LED irex Erecgy
i Fl 1%L Tuk
Dascriprian i “EMU :h :; Bay Lighes
35 wales 4 JL
Flourescenl
Size/Mode! Tubelight Fiswures, 2 fr 18 watly
(appros 3 watls|
with choke|
Na of Fixtures{Assumed figure) 108 108
Mo of ights in each fixture 1 1
Total Mo of Lighr units 108 108
Wiorroge 401 15
pf 0.8 0.95
efficiency PR -
S R e TR o VI TR
ast Per Unit Ao Rs, 2,800,000 ;-I Rs. 3, 250100
ERESTRR SR i b A AT L
iCusr per Uit Lighu) 0f 1]
Ein.r'rfnr cosefper fikture} Rs. 2,31*10!’.‘! Hs. 2,500.00
IEnergy Costs it Rs. 5.700 As. 570
[Hours of epgration 10 10
|Hepfurements Fer Tear 1 ]
_ii'.'asr per replocement Rs. 1500004 As. 0.00
Mo of yeors of operation 5 )
lI."'nl's:ll of Working Doy sfdnaual] 280 250
Energy CostfPer day) Rs. 284.75 Rs. 126,78
Encrgy Costfdonthiy) Rs. 11 B42 504 Kt 3, 8035.48
Erergy CoslfAnrnual) Rs. 107,730.00 Rs. 25438173
Cort of Replacement(Par Yeoar)] Rs. 16,200.00 Rs. 0.00
Totol Cosi af Ownership(s yeors) Flo. 554 850.00 Fa. 17749555
Maonthly Efectricity gilf Rs, 11,542.50 B, 3,803.43
. 5% WAT & Transportasion charges
initiaf Cast of LED Street light Fixtures |  Rs. 102,40¢.00 Rs. 352,000.00 [ & %5 aFi X
Antfcipated Paybock Peripd|Yeors] 0.55

Warraaty by manufocturer for Virex moke LED Lights - 3¥rs

MNove:: Abave wark sheel has heen prepared based on datamade available by ihe

user, Buggesiinns (or amy coireclions are weloame.
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PRELIMINARY DESIGN REPORT FOR HVAC SYSTEM FOR AUDITORIUM & MARRIED STUDENT'S
: HOSTEL AT PUNJAR TECHNICAL UNIVERSITY, JALANDHAR, PUNJAB

1. 800 CAPACITY AUDITORIUM

GENERAL

The project consists of an Auditorium block which consists of following areas: Entrance lobby, VIP
lounge, Auditorium, Change rooms, Corridors, Control room, Office, Drawing room, Bed room.
toilets blocks & pantry etc.

It is proposed to air-conditioning of all these areas except toilets & pantry with the help of
economical and efficient central air conditioning system. The VIP suits shall be separately treated by

split air-conditioning system. Mechanical Ventilation is proposed for services area.

The following figures are assumed for various seasons lor designing the HVAC system of the
Buildings:-

Design Philesophy

The HVAC has been designed keeping in viewsthe (pllowing:

i] Continuily and reliability.

i} Flexibility of nperation.

i) Concentration fdistrilbution of lpads.

iv] Safely of personnel and equipment

v} Investment and operational costs.

vi) Easc of mainlenance,

vii) Masimum interchangeability of equipment resulting in minimum inventores and spare
parts.

viii]  Minimum [ire risk.

ix) Simplicity of operation.

In arder to develop HVAC design concepl and determine the enargy oads necessary for the design
concepl, we have taken into account the lollowing design criteria:

City: Jalandhar {Punjab)
Latitnd. : 317 18° North

" 1. Dutdoor Design Conditions ; 5 ' ]
Summer . - .
Dry Bulb Temp. 433 deg. C (110degF)
Wet Bulb Temp. 229deg C (75degF)
' Monsoon h ' _
Dry Bulb Temp., 350deg C (95degF)
Wet Bulb Temp. 28.3 deg. C (B3 degF) i
. | =
[Inside Deslgn Condition : [222+1 degC (7212 deg F}
Dry Bulb Temp. 222+ 1degC (7222 degF)
| Relative Huomidicy (RH]) 53% (Design Yalue - No Control)
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3. Oundoor Air Requirement

—Are.g DFEEI‘ipﬂﬂﬂ | Outdoor Alr Requlrement |
|
|
Allarea : 17 CFM / Person |
4. Lighung & Equipment Load
| Area Description ‘ i Lighting Load (Watt/Sgft) ]
_Stage Area | 5.5
Audltorium { Seating Area], Control Hoom | 1.0 _|
| Change Rooms, Lobby, Lounge, Office, Drawing, 1.5
| Bed room etc | |

5. Equipment Load/ Occupancy:
As per summary sheet attached below.
6. Factors Considered:
) 7 Glass(Single glass):
SHGF = 0,56 & U’ Value = 1,13 HTU _; Hr- St -°F
ii] Roof (Insulated)

U’ Value = 9.12 BTU / Hr. - Sft - °F.

LOAD ESTIMATION

Pased on the above conditions, the Air conditioning loads is as follows ;
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Since the main Auditorum sitling & stape area has high density occupancy, which requires high
amount of fresh ain, lience ingrease in the air-conditioning load. To reduce the Iresh airload &
reducing the operating cost & plant size as well, we have the lallowing opoons:

a. Heat recovery Syslem: In this system Lhe exhaust air shall be utilized o pre- coal the warm

outdoor air which reduces the fresh air load up 1o 75 %. This reduces the plant capacity.

Ozonizer Systems: In this system, Ozone is injected to remove the volatile arganic
compounds which reduce the outdoar air requirement by 50 to 60 % hence veduce the lresh
air load.

Since the eshimaled air-conditioning load of the building is 229 TR with normal [resh air.
with tne uep of these energy economizer sysfems the load can be reduced by 50 TR. approx.
Hence the towl air-conditionlng load sha)l be 180 TR.

Alter taking diversity of 90 %, the Total load shall he 162 TR.

To meet Lhe above referred load, we have following options:

1.

Alr-cooled water chilling machines with Reciprocating Compressors

This is a very convenienl system and is taking aver the conventional waler-cooled, water
chilling machines in a big way. The basic advantages of the system include non-requirement
ol valuable space at lawer [oor for the plant room, practically nil requirement of condenser
water and no problem of scaling of pipe lines. This system has one major reservation that
while designing the building the structural engineer has to make necessary provisions for
addivonal load and vibrations at the terrace level because the machines are normally placed
a1 the terrace ol the building, In this case the building has been designed [lor the required
lpads,

vieler-cooled waler chllling machines with Reciprocating Compressors

This sy31em use Heciprocating Cumﬁ:ressurs which are becoming obsolete due o Lheir large
power requireinent In this systemn the main plant is located in the plant roem & the coaling
towers are located in open space like-terrace etc. The AHU s are housed in the AHU Rooms
or are ceiling suspended. This system ran suslain the high ambient temperature.

water-couled water chilling machines with 5¢rew Compressors

This systern ol air-conditioning is very popular because ol its low power consumption. In
this syscem the main plant is located in the plant room at the pround floor or basement. The
cooling towers are located on the terrace and the alll.s are howsed in the AHU Raoms or are
ceiling suspended. This system can sustain the high ambient temperature. Suitable for any
conliguration using machines from S0Tr ro GOOTr.

Air-conled water chilling machines with Screw Compressors

This system of air-conditioning is also becoming very popular because of its low space
. squirement and No water requirement. In this system the main plant is located on the
terrace of the building. There are No cooling towers in the system and in fact the whale
plant can be located in the same drea where cooling towers are normally located. This
system can sustain the high ambient temperature. Suitable Tor any conliguration using
machines from 50Tr w 400Tr. This systerm is rejecred due 1o ics high energy consumptian,
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5. Water-cooled water chilling machines with Centrifugal Compressors

This system of air-conditioning is the most suitable system for the building having very
large loads. In this system the main plant is located in the plant room at ground floor or
basement The cooling towers are located at open space either ground floor or Terrace. The
AHU.s is housed in the AHU Rooms or are ceiling suspended. This system can sustain the
high ambient temperature. Suitable [or any configuration using machines above 250 Tr, but
is economical only above 450 Tr.

Keeping all the above factors in mind it is recommended thal as a first preference, Air Caoled

Chilllng Machines with screw compressors 10 be used for providing Air-Conditioning system
to the bulldings.

chillers can be Incated either on the ground as shown in the altached drawing or on the roof
1op as/ Lhe detail design ronsiderarions.

SELECTION OF EQUIPMENT

HIGH SIDE:
[£1] Chilling Machine: 2 Nas. Energy cfficient Air cooled Screw Chiller of 160 Tr actual capacicy
each [1 Working 4 1stand by) will be instalied.

(ii) Chilled Waler Primary Pumps: 2 Nos. Frimary chilled waler pumps ol required capacity
(1 Nos. Working & 1 No. Stand by} 2re proposed Lo install.

{lij  Chilled Waler Secondary Pumps: 2 Nos. Primary chilled water pumps of required capacity
(1 Nos. Working & 1 No. Stand by) are proposed o install.

These pumps shall operate through VFDS, which will take care of part load reguircment and
hence saving in energy.

LOW SIDE:
To cater the above referred loads, fellowing equipment's are proposed to insrall-

.
(i) Air Handling Units
Floor mounted air handling units with-gnergy economizer are proposed to install to cater the
main auditorium sitling & stapge area.

Since the capacity of the AHUs shall be designed to meet the peak load during the day time of
summer hence to minimize the load as per the requirement during night or during mild
ceason, Variable frequency drives will be provided for the main auditorium AHUs to control
the air quantity as per the actual requirement. The use of the Variable frequency drives would
results in substantial power saving.

The rest area shall have individual ceiling suspended Air handling wnits/ fan coil uniw ol
required capacites.

Conditioned air from the AHUs will be taken through the G.5.5. ducting and will be supphied o
conditioned areas through diffusers/ prills. Return air will be coliected through similar
diffusers/ grills mounted on false ceiling and will be taken o AHUS.

Ducted return air system is proposed for main auditorium area. lt is proposed o provide
relurn air masonry plenums adjacent 1o slage arca, i1 which the return air duct shall run &
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the return air shall be collected Lhrough return air grille and taken back Lo Al for
recondivioning,

{i)"  riping: Al chilled /condenser water pipes shall be of M5 ‘T’ Class, The Pipes size 150mm &
below shall be M.S, heavy class as per IS: 1239 and pipes size abave 150mm shall be welded
black steel pipe heavy class as perl5: 3589,

{i¥) G55 Ducting; 4l] ducting shall be machine made of G.I. sheers a5 per l3: 655 {amended uplo
date), ler certain areas whergver required it witl be tmade at site.

(v) Insulation: The supply air duct wil] he insulated up to the tail-end with closed cell
electrometric insulation of 15 mm thickness. The material shall he fixed to the ducts using
synthetic adhesive,

The initial section of all the supply air ducts upto first grill/diffuser will be provided with
acoustic lining with resin bonded fiher glass wool & covered with reinforced Plastic tissue
Paper and 0.5 mm thick perforated aluminum sheet at the inside surface of ducts to prevent
transmission of noise to air-conditioned area.

The chilled water pipes shall be insy lated-with polyurethane foam pipe section. The
insulation in the plant & exposed area shall be covered with aluminum cladding to avoid
" uainage to the insulation.

The wall and ceiling of AHU rooms ghall be acoustically treated by providing resin bonded
fiber glass wool covered with reinforced fiber glass tissue & perforated aluminum sheel to
prevent transmission of noise 1o adoining air-conditioned areas,

(v) Main Electrical Panel: Main HVAC panei shall be installed in che Plant Raom,
SPECIAL REQUIREMENT

I is suggested thar die encire exposed roal of the building should be insulated with a minimm of
S0 mm thick expanded polystyrene board (or equivalent polyurethane),

MECHANICAL VENTILATION & SMOKE EXTRACTION SYSTEM

Tailet exhause will also be planned for 10.12 aic changes per hour. Inline/propeller fans are
proposed to he provide,

-

Exhaust system for pantry & other Srorage area will also be provided via Inline/propeller fans.

As per the requirement of National Building Code of India {NBZ) the assembly areas would be
provided with smoke extraction system in case of fire. The smoke extraction fans shall be provided
at two side of the auditorium. These fans would be connected o the fire detection system of the
building and would start automatically in case of fire,

2. MARRIED STUDENT'S HOSTEL

Provision for Window air conditioners is considered for all the rooms in the hostel. AC Uriits will be
installed by the occupants onty.
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SANITARY ENGINEERING AND FIRE FIGHTING SERVICES
GENERAL

The project consisls of developing various buildings in the existing Punjab Technical
Universily Campus.

The Buildings o be developed are 200 capacity Boy's hostel, 150 capacily girl's
haslel, 50 capacity married siudent's hoslel & 800 capacity audilorium.

S. No. | Type of Building ) Covered Area
; e o S __(5q.mt}
o Boy's hoslel - 10,173.7
2 Girl's hoslel . _ 6,503.12
¥ Married student's hostel~ . - | ~ 4,246.86
4 Audilorium —=—= 3,663.29
TOTAL 24,566.98

1.0 INTRODUCTION

1.1 Waler supply and waslewaler disposal constitule a very important part of
the services in 2 building. Maintenance of hygrene and cleanliness are
indispensable lo lhe well being of the occupanis as a whole.

1.2 This reporl inlends to highlighl lhe detzils of lhe following proposed
services, which are (o be provided from the point view of Sanilary
Engineering, Fire Fighting and other allied services,

»  VWaler Supply Syslem

Wastewater Disposal Syslem

Sewerage and drainage syslem including disposal
Sewage Trealment Plant and Recycling of Wasle Waler
Rain Water Harvesting

Fire fighting system

1.3 [l is proposed lo design the services, storage capacities and piping network
ol lhe buildings in totality.
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2.0 WATER SUPPLY SYSTEM
2.1 Total Water Requirement Calculation: The consolidaled and dislributed
waler requirement as per |.5. specificalions and Govl, manuals shall be as
- below:
Punjab Technical Universily, Kdpurthala -Calculalion lor Daily Waler Reqguiremant
=} Type of | Occupancy | Walter Tolal Walar | Watar I Water
No. Building Reguiramenl Reguiremenl Requiremsent Requirement
(LPCD) [LPD) Far Domeslic For Flushing
LFD L PO
Boy's hoslel
1 1 Studenls 200 135 - 16200 10800
i g ) N 27,000 |
2 | Warden & g 135 675 405 o 270
other stafi i |
3 | ¥ Class g | 45 225 a0 135
Slall B
4 | Kilchen L5 =TT Y 5,000
_ 5,000
A Tolal 214 21695 11205
BE 32,900
Gir's hostel
g ' Sludenls 12150 8100
150 | 435 20,250 = =
2 Warden & | J G5 405 270
other staf g 135 |
K| W Class ' | 225 | a0 115
Slafi 5] 45|
[ kilchen Lo 2,000
5,000 e : e
B Total 160 | 26150 17645 8505
Married studant's hostel
1 Sludenls [ 81010 5400
100 | 135 12,500
2 | Warden & 225 135 aq
olher zlall b} a5 |
3 IV Ciass 248 ) ad 134
| Stalf 5 45 | |
C | Total 8325 5525
| 110 13,950 |
Auditerium
1| Wisilaors 540G | 2100 |
% 900 15 13,800
Z | Staff w 186 270
10 45 450 !
= Iy Slaff 130 v
10 45 .50
570 8640
B Tolal 920 14,400.00
E | TOTAL 53425 33975
WATER 87400
DEMAND

Proposed Funjab Technical University, Jalandhar (Fhase-1V)

-
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TOTAL WATER REQUIREMENT FOR PHASE IV = 87,400 LITERS PER DAY

Water demand for Sporls area & guest house is proposed (o be congigered in Lhe
same U.G. tank

Water demand for Sports & guest house- 30,000 liters per day

TOTAL WATER REQUIREMENT FOR PHASE IV+GUEST HOUSE+SPORTS =
117,400 LITERS PER DAY

Horticulture water requirement te be calculated at the rate of 5 liters per sqm
per day.

Green area coverage = 13,400 sq.m @ 5 Wsq.m = 13400 x 5 l/sqm
= &7,000 Liters per day
Or Say Total = 70 KL

Quantity of Water Available afier Sewage Treatment:

B0% ol 117,400 lpd

Waste water available |
93,920 \pd

I

90% of 93,820 Ipd
84,5248 lpd |

.

2.2 Source of Waler

Treated waler available after Trealment \

221 Since municipal water supply not exist in the vicinity of project site it will be
necessary to develop own infrastructure to fulfill the entire requirement. It is
proposed lo meet the lolal water requirement for lhe campus by other
source / external supply such as bore wells elc. Although there are two tube
wells existing on sile, one near Academic area and anotiher near residential
area. Both lube wells are inter - connecled by waler supply line for domeslic
as well horlicullure purposes. Minimum one no. bore well having a discharge
of 15000 Iph to be operated for 8-10 hours wili be provided lo fulfill the
requirement. Approval of boring from the compelent authorily will be
required.

2 2.2 Par of the water requirement will also be mel by recycling the treated
elfiuent from sewage lreatmenl plant for honicutlure purposes.

2.3 Storage
Considering minimum requirement of slorage for one day (excluding for

horticullure purpose), the capacily in underground tanks and overhead
tanks shall be as follows:

Froposed Punjab 1echnical Universily, Jalandhar iPhase-IV)
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Water Tanks
Under Ground Tank ; |

ﬁ:}@@ﬂ@L________“m_L 100KL |
B Raw water tank (compantment _____————— 100KL |
Trreated water tank (compantment2) i e L1
E@EE&&EEWW@@EM%E@E____ o
P _}@@ﬁ@__________q
E_jMH@E%E@&__;____ [ aokL
|__.i___________.._______L____ G
T Girl's hostel e -
] FreTamb_ i 25KL
_jﬂ@@@E@@ﬁ_ ______4____E&4
[ —————— e e e —
r_________ﬂﬂ@@wL___ = —
W_EE@&____;________]_ 25KL
7] Far Domestic Water tank | EKL
P FocbompieFIEatirn — |
r_:i___::_i@@ﬁ@ZZLLEZZZZLiT
1 Fire Tank _____"",____f_m__J@]

or Domestic Watertank 1 ~ TSKL|

P

Location of U.G. tank marked on site plan enclosed at the end of repori.

2.4

2.5

2.51

Quality of Water Supply

Since, the water will be required for different purposes 1.&. for drinking,
cooking, in |aboratories in the toilets etc., it has 10 he of a required standard
quality. The exact treatment of water will be suggested after getting the
bore well water test report for potability.

However, as a standard, the water chall be passed through a chlorination
prior to the supply to the buildings.

It is proposed 1o locate all the pumps and equipments in the underground
pump room which shall accommodate all major pumps and equipments and
electrical panels etc.

Water Supply System

VWater from the sources will be brought into compartment No. 1, which will
serve as a fire water storage tank. From fire tank water will overflow into
compart no. 2 which will serve as raw water tank. \Water from raw waler
tank shall be pumped by centrifugal pump of respective discharge and head
for  treatment, chlorination and then stored in Treated water tank
compartment No. 3. |

Froposed

Funjab Techmcal University Talandnar (Phase-Y)
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5 5.2 The compartment No. 3 termed as treated/domestic water tank shall supply
. water to overhead tanks Pumps will be manually operated to fill in the

tanks.

s 54 an under ground ring main shall be provided along the building periphery /
boundary of the hostel & auditorium zone which will be connected directly t©
the bore well and Sewage Treatment Plant. Water will be pump by
centrifugal pumping system arrangement for horticulture. Garden hydrants

will he provided on the ring malin

5 5.4 Pump room of approximately size = 17 x 6 m shall be proposed nearby
Underground Water tank. All pump and equipment for water treatment and

supply system will be placed inside the pump room

3 HOT WATER SYSTEM

It is suggested that a 9533 litres per.dayr solar waler healing system wilh an
o~ ) electrical backup may be provided an top af hoslels to supply hol waler o

the toilets. Geysers to be providéd lor main kilchens.

4, MATERIALS FOR WATER SUPPLY

41 Al the external pipes 1o be used for water supply shall be Ductile Iron (DI}
/ Galvanized steel tubes confirming to 1.5.1238 medium class of superior
quality. Fittings shall be malleable iron/brass as applicable. For pipes

above 80mm dia, Ductile lron pipes will be used.

42 Forinlernal works, lhe pipes running On lhe lerrace, shalt aré proposed 1o
be G.I pipe and in the wall chases to \he various fixtures of CPVC pipes.

43 Valves on branches, main line and pumps shall have ball valve / butterfly

valve of good approved quality, as per requirement.

5 Soil, Waste, Vent & Rain Water Disposal Pipe System

51 The system will be designed based on two pipes (stack) system as
- ’ recommended in code of practice for soil and waste pipes above ground

(1.5, 5328 - 1964).
572 Minimum diameler ol pipes shall be adopled as:

« All main soil pipes =
« All branch soil pipes S
« Al main wasle pipes =
- Al branch waste pipes = 0
. All main soil and waste pipes stack -
« ‘Wash basin/Sink waste connection to floor trap =~

53 All soil, waste, vent & rain water pipes running

100mm
100mm
100mm
S0
150mim
A2440/80mm

vertically, shall be

exposed and approachable, in vertical shafts as per architectural design.

54 Noclean oul plugs to be provided

-

Froposed Funjab Technical Umiversity, Jalandhar (Phase-IV)
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5.5  Alltraps shall be with 8 minimum waler seal of 50mm.

56 Materials

{2} All soil, wasle. vent and anli-syphonage pipes and fithngs 50mm and
above shall be Cl centrifugally cast.

G. SEWERAGE SYSTEM

6.1 GSoil waste from water closets and wurinzls elc. will be collected by
horizonlal and verlical soil pipes and discharged direclly lo lhe manholes.
Waste waler from wash basins, sinks. and from other waste fixtures shall
be collected separately by wasle pipes and be discharged lhrough gully
traps into the manhole of lhe exlernal sewerage syslem.

The external sewerage syslem shall be running around the building
penphery having manholes in froni of each shaft. The main sewer line will
carry lhe whole sewage by gravity up lo the Sewage Treatmenl Planl,

5.2 Design Parameters

The lollowing parameters shall be cansidered for design of sewerage

syslem:
’ {} Flow ol sewage 0.8 of waler Supply)
iy PeakFlow 3 x average low
(i}  Min. velocily of flow in pipes llowing 0.75 misec
hall ull
fiv) Max Velocily of flow 2.0 misec.
(v} Min. depth for sewers 0.9m
fwiy Infiltration Faclor Add B.33% of average
discharge
~— {For surface run off, subsoil water

condilions elc.)

{viit Formula for calculalion for deslign of sewer lines shall be by
Manning's larmula;
Lwiin)

1
V= S e R oary ——
n
Where,
W = Velocily in misec.
R = Hydraulic radius in m
5 = Slope or hydraulic gradient in m/m
n = Manning's co-efflicient

{vii} Manning's co-efficienl n=10.015

Proposed Punjab Technical Universily, Jalandhar [Fhase-1V)




Lﬁ""'\

ARCHIGRDUP ARCHITECTS

“ ¥ 3 Kukrea B Asaociales Pa Lid

&3

6.3.1

6.3.2

Appurtenances & Materials’ Specifications
Pipes
{a) S.W. Pipes

Faor diz 150n_1m lo 250mm Grade ‘A’ as per IS: 651 depending on sile
conditions wilh laying and joinling and bedding as per 1S; 4127-1983

(b} R.C.C. Pipes Class NP2

For dia 250mm and above as per i5: 458, for normal slopes and
general site condilions.

icl R.C.C. Pipes Class NP3

For road crossings, lor heavy loading conditions as per 15:458.

ANl R.C.C. pipes shall be {aid as per IS 873 - 1885 and as per "Manual on
g@l.merage and Sewage Treatmenl" by Ministry of Urban Devslopmenl, New
elhi .

{d) C.I. Pipes Class LA
For steep slopes and exposed pipe as per IS: 1536.
Manholes

{a) The Tanhnles shall be conslructed of brick masonry as per slandard
specifications of National Building Code,

(b} Minimum Depths of Manhole - 0.9rm
(c) Spacing

(i) Manholes shall be provided al all junctions, change of directions,
and change in diamelers, as per connection requiremenlt.

(i) A distance of 30 metres on the main trunk sewer lines,
depending on dia. of pipe and local condilions.

{d}) Manhole Covers
(n Medium/heavy duty for manholes.
Sewage Treatment Plant

It is proposed to treal the domestic sewage in a scientific manner Lhrough
a properly planned sewage trealment planl. The objeclive is lo slabilize the
decomposable organic mallers presenl in sewage 30 as to get an effluent
and sludge having characteristics which are within safe limils, and which
can be retycled and re-ulilized for various purposes o help In maintaining
ihe ecology of nalure and save energy resources. The trealimeanl process

Proposed Punjab Technical University, Jalandhar (Phaze-IV)
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far sewagefeffiuent and Lhe localion of the final waste water disposal shall

be based on the lollowing considerations:

Use of Treated Sewage

Aesthelics of the area and nearby inhabitation.
Wind direction

Availability ol suilable land

Initial Cost of the system

. Recurring Cost of he system.

7.1 Salient Features of STP

(A} Characteristics of Influent

« B.O.D (5 days at 20°0) fmoflity - 250 —300
+ Suspended solids {(mg/lil} -~ 400 -500
‘ « PH -- 65-85

{B) Characteristic of Elfluéﬁt'{aﬂertrealmenl}

« B.0.D (5days 20°C) (mg/iit) less than 20mg/lit.
« Suspended solids mg/lit less than 30mg/lit.

Available treated effluents from STP is 84,528 ipd
2 Nos. 45 kld STPs are proposed

The STF lor phase-IV will be based on FAB lechnology.

2 2 PROCESS DESCRIPTION: FAB System

Sewage generated from the pbuilding will reach the last manhole of trunk
sewer line from where it shall be passed through a bar screen of suitable size
before entering the equalization cum collection tank. There shall be suitable
arrangement for cleaning and lifting the coarse material from the platform near

the screen chamber.

From egqualization tank the sewage shall be lifted through submersible
automatic control pumps into FAB aeration tanks. The equalization tank shall
also have provision of the aeration system to keep the sewage in the

homogenecus condition.

In the FAB aeration tank of required capacity wastewaler will be mixed with
microorganisms in presence of dissolved oxygen. Microorganisms  will
assimilate organic impurities. The FAB aeration tank will be supplied through
two positive displacements (roots type) air blowers (1 working + 1 standby)
located outside the tank Submerged air diffusers will provide mixing and
oxygen for the needs of microorganisms. The blowers will be sized to maintain

dissolved oxygen level in ihe aeration tank of approximately 2 mag/lit.

Froposed Punjab Technical University, Jalandnar (Phase-1V)
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8.1

8.2

Fram Ihe FABR aeration lank mixed liguor will flow by gravity into adjoining
Tube/Plate Settler ol required capacity. The solids will settle in the tube/plate
selller tank, A sludge return pump will be provided for pumping the settled
sludge from the tube/plale seltler tark back to the aeration tank. Tube/Plate
selller lank will also be provided with skimmer system Lo pump floating scum
back to the aeralion tank lo keep the piale seltier surface clean.

An overlow weir with scum baffle will be provided in plate settler to lake
treated waslewater oul of the plateflube seltler.

From the plate/tube settler, treated wastewater will flow by gravity into chorine
contact tank where chorine will be added to the water for disinfection. From
this tank the water will be lifted with a submersible pump and passed through
a pressure sand filter and an activated carbon filter and stored in the flushing
water tank. The water will also be softened and stored in the soft water tank.
Water from these tanks will be further used for Flushing and Horticulture
purpose. In case of extra effluent the arrangement shall be made to dispose
ofl into municipal sewer

Excess sludge from the tubelplate settler tank will be taken periodically into
sludge holding tank. In this tank sludge will be aerated for self-stabilization. Air
will be shut off periodically and superannuale water will be transferred to the
aeration tank creating stabilized sludge. This stabilized sludge shall be dried in
filter presses and carted off far disposal or for further use for horticulture
purposes. The stabilized sludge shall be lifted from tank into the tanker for
gutside ransporialion

RAIN WATER DISPOSAL
Roof Drainage:

Vertical rain water pipes provided as per requirement and will collect the
rainwater pipe through khurrahs and this will discharge into masonry storm
water drains with SFRC Covers or Piping cum manhole storm water
drainage system.

Drainage system shall be designed on the parameters selup by the
metrology department and various statutory codes. Rooftop rainwater is
generally clean does not require any pretreatment before discharging into
Rain water Harvesting wells: Rain water from roof shall first be discharged
into the harvesting wells and excess water from the wells shall be overflow
into the surface drain.

Surface Drainage:

Surface drainage consisting of surface drains and underground storm
water disposal pipes will be provided so that there is no accumulation of rain
water. Before discharging into rain water harvesting wells bar screens and
silt traps have been incorporated to remave the silt, heavier particles and
other objectionable material which can cause the choking of the
percolation well. Surface rain water separately collected in the external
masonry storm water drains with SFRC Covers or Piping cum manhole

Froposed Punjab Tecnmcal Universily, Jalandnar iPhase-1V)
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siorm water drainage syslem and discharge into the rain waler harvesting
chamber.

The linal disposal of the rain water collecied Irom the overflow of the rain
waler harvesling syslem will be in the proposed relenlion pond near boy's
hoslel.

g3 Design/Technical Parameters

g.2
Mir. velocity of flow 1n pipes = 0.6 misec or as per
) site
Max Velocity of flow = 2.0mfsec
Min, Free board
a  For drains upte 300 mm wicth = J75mm
b. For drains upla 900 mm width = 150 mm

8.3.2 The run ofl for designing of ::Ir::-;i;'lage = As per Metrological Dala

8.3.32 The design of drains is based on Manning's formuia, for Now due lo
gravily
1
W= e Foa: 5z
n

Where V = Velocity in m/sec.
R = Hydraulic mean radius inm
S = Hydraulic gradiant in mimetre n
= Manning's co-efficient

8.3.4 Manning's Co-efficient

(a} ForR.C.C.pipesn= 0.015
{b) For brick masonry channel wilnh neatl coat of cament plaster n = 0.013
9. RAIN WATER HARVESTING

« The main emphasis given in the planning of the storm water drainage

system is on recharging the underground aquiler of the area while
e having lhe safe disposal of slorm waler without flooding the campus.

» A network of storm water disposal drains will be planned which will
finally dispose off inlo a percolalion well for direcl injection of collecled
storm water into the ground water Bar screens and silt traps have been
incorporated before ihe percolation wells to remove the sill, heavier
particles and other objeclionable material which can cause the choking

ol the percolalion well. Typée of percolation wells &tc. will be decided

Froposad Punjab Technmical University, Jalandhar iPhase-1\V)
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alter delailed hydrological and geclogical survey analysis resulls are

obtained.

« The drainage syslem shali be led lo various percolalion wells calering
lo different parts of the calchmenls area. Sill traps will
inlef to each percolation well. The overflow from

be inter -connected and the overflow will be in the river flowing along

the plot.

IMPORTANT INDIAN STANDARDS PLUMBING & SANITARY WORK TITLE

15 651-1965

IS 782-1978

IS 1172-1971
IS 1239-1 968 (Part-1)
1S 1239-1 968 (Part-lI)
IS 1537-1 976
I.é 1536-1 976
IS 1538 (Parl 1 to 23)

IS 1626-1260

IS 1726-1960

IS 1729-1979

15 1742-1860

IS 0uE4-1662

1S 2065-1963

Spacilicalign for sall Clazed sloneware pipes and
Mtings (Firsl revision)

Specification for caulking lesd.

Code of pasic requirements for water supply, drainage
and sanitalion {revised).

Specificalions tor mild steel tube, lWbular and other sleel
pipe filings.

specifications for mild steel tube, tubular and olher sleel
pipe fittings.

Specilication lor vertically cast iron pressure pipes for
waler, gas and sewage.

Specification for centrfugally Cast (Spun) Iron pressure
pipes for waler, gas and sewage.

Specilicalion for Cast Iron fittings for pressure pipes for
waler, gas ang sewage.

AC building pipes. gutters and fittings (Spigol and
socket lypel.

Code jor cast iron manhole frame and cover.

Spegcification for Sand casl iron Spigol and Ventilating
pipes, filtings and ancessonas.

Code of practice lor building drainage

Code of praclice for selection, inslallation and
maintenance of sanitary appliances.

Code of practice for water supply lo buildings.

Froposed Punjab Technical University, Jalandhar (Phase-1V)
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IS 3114-1965 Code of praclice far laying ol C1. Pipes

1S 35689-1281 Specilicatign  for clectrically welded sleel pipes lor
waler, gas and sewage

IS 3989-1970 Cenlrifugally casl spun iron and socket sol and
ventilating pipe, fittings and accessories.

1S 4111-1867 Code ol praclice [or Ancillary spructure in sewerage
syslem

1S 4127-1 9&7 Code ol Practice for laying glazed slone ware pipe

15 4515 Specilication for unplasticised PVC pipe Ktlings.

IS 4835-1 981 Specilication for unplaslicised PVC pipes lor porable

waler supplies.
1S 15131984 Ball Valves
IS 2548-1 970 Toilet Seal Cover

National building code lor water supply, drainage and sanilation Part IX Plumbing
services seclion 1 & 2.

The installation shall also be In conformity with the bye-laws and a requirement
of the local authority is so far as these become applicable to the installation.
Where-ever this specification calls for a higher standard of materials and/or
workmanship then those required by any of the above regulations and
standards, hence these specifications shall take precedence over the said

regulations and standards. Wherever drawings and specifications require
something that may violate the regulations, the regulation shall govern.

Proposed Funjab Techmcal University, Jalandhar (Phasze-1V)
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FIRE FIGHTING SERVICES

1.0 PREAMBLE

Mosl accidental lires have a small. insignificant beginning, but a terrible
ending. They advance rapidly from the incipient slage to a devastaling
stage and soon go out of conlrol. aAnd fire is no sojourner and lravels
rapidly to engulf large areas with leasl delay. The end result is always
horrible and needs no further description.

1.1 AIM

The present objective is to put forth a Fire Proleclion and Salely 2cheme
for the campus in conformity with existing standards and praclices.

2.0 Details of the building

2.1 The fire fighting will be designed as per the recommendations of the
National Building Code of India-Part IV, 2005 The Occupancy wise
classificalion will be as under: '

Building: Boys Hoslel, Girls Hostel & Married students Hostel
Group-A. Residential {above 15m but not exceading 35m in heighl)

Building: Auditorivm
Group-D: Assembly buildings (Above 10 m but not exceeding 15m n
height)

2.2  Considering (hat the purpose of the buildings, as well as the height of the
struclure and mixed occupancy, it will be necessary to provide a proper
and adequate fire fighling system based on lhe requirements of the National
Building Cade 2005,

23 The proposed fire fighting shall be consisting of static U.G water storage
tank of capacity 100 KL, with a provision of fire brigade inlet and suction
™ connections with pump capacily 2280 Im electrical as well diesel driven

pump. Location of lank marked on site plan enclosed al the end of reporl.

Minimum Requirement for Fire Fighting System as per NBC — 2005
(Table No.-23)

-

|Tfsr~F| " Description ., As Per (NBC) | _‘__j __:‘
L‘I ' Fire Extinguisher IRequired 'IF‘rDvidecI |
2 _fH ose Reel ‘[R"eaui red Provided |
__3_| D@ser_ - :N.U.t Rei%nrei IT_Jﬂt PEWdi i ‘
4 \Wet Riser Required Provided
5 |Down Comer _!ND-’[ Required IIND[ Provided =
B "i\r‘ard Hydrant 'IFEeEluired IF‘r:::‘-.fided |

Froposed Punjab 1echnical University, Jalandhar (Phase-IV)
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7 |Automatic Sprinkler System  Not Required ~ |Provided only in
. ! - Auditorium
| E— |
8 | Manually Operaled  Electric Requirad 'Provided
Fire Alarm Syslem _
g |Aulomalic  Detection Alarm Required only in Provided  only in
System Buditorium Buditorium
10 |Underground Static Water Required (75 KL) Provided 100 KL
Storage Tank . .
11 [Terrace Tank Required Provided
12 |Pump Near UG Tank . Required Provided a
13 |Pump al Terrace féquif@d “Provided
= = P I

2.4 Vertical wet riser cum down comer of 100mm dia M.S. pipes will be laken to
provide pressurized water lo the single oullet hydrant landing walve an each
floor as per requiremenl and then connecled commonly lo an over head
tank and pump. Along with wel riser system, portable fire exlinguishers are
lo be provided al all accessible positions.

25  An over head tank of 25000 | capacily and pump of 900 Ipm @ 43 m head
will also be provided for the building which come under
Dormiloriesfapariment houses while the building coming under assembly
will be provided with over head tank of 5000 | capacity and pump ol 450 Ipm
@ 40 m head for firefighling system will be connected o the risers lhrough a
non-relurn valve and also connecled to lhe suclion of the pumps in lhe

g dnderground pump room.

2.6 A fire hose cabinel wilh comr:ﬂete fire fighling accessories shall be provided
with following specificalions:

« 2nos., 63mmdia. and 15m long rubbenzed fabric lined hase pipe as
per | 5636 lype-Il.

« Gunmelal male and female inslanlanecus type coupling as per 1.5:903
with 1.5, specifications.

e Gunmelal branch pipe wilh nozzle as per 1.5:903

« First-aid fire hose reels wilh 20mm dia. 30m long with Smm bore
gunmetal nozzle as per |.5:684 - 1968.

« Fireman's axe.

27 Also it has been proposed lo provide [ollowing portable type fire

exlinguishers.

« Olit. waler expelling type.
« 4501 CO2Z Tyne.
5 kg ABC lype.

Proposed Punjab Technical University, Jalandhar (Phase-1V)
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2.8

2.9

2.10

» Dry chemical powder lype of 1 Dkg/Skg capadily.

Sprinkler sysiem although not specified by NBC. we recommend sprinkier
should be provided In Auditorium building for the safety purposes and
casualty.

Sprinklers shall be provided in quditorium, each sprinkler covering an area
of upto 100-120 saft, & connected to the same pressurized system with
provision for an automatic alarm system In case of activation. The sprinkler
shall be automatically activated at a temperature of 51068 C.

Also, upright sprinkier pendanl ghall be provided in the areas where the
depth between ihe soffit of the main slab and he false ceiling is more than
750mm. '

211 The delivery pipes for Ihe sprinkler pumps and main fire pumps shall be

imlerconnected.

“Fropesed Punjab Techmcal University, Taandnar {Phase-1V)
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IMPORTANT INDIAN STANDARDS FOR FIRE FIGHTING WORK TITLE

IS 1239-1 968 {Part-1)
IS 1239-1 968 {Part-Il)

I5 1536-1 976

IS 1538 (Part 1 lo 23)

15 1726-1960

15 3589-1281

1’5 4736-1986

IS 536-1988
IS 6941990
IS 778-1984
IS 760-1984

15 884-1965

IS 9N0-1992

K5 901-1988

IS 802-19p2

IS 903-1984

Specificalions for mild sleel lube, tubular and other
steel pige fitings.

Specificalions far mild sleel tube, lubular and other
sleel pipe fitings.

Specificalion for centrilugally Casl (Spun) Iron
pressure pipes with flanges for water, gas and
sewage.

Specification for Casl Iron hHings lor pressure
pipes lor water, gas and sewage.

Code for cast iron manhole frame and cover.

Specificalion for elecincally welded sleel pipes for
water, gas and sewage.

Galvanizing G.1. Pipes

Man percolaling flexible lire fighting delivery hose
{third revision)

PYC insulaled cables for working voltages uplo and
including 1.100 voils {third revision}

Copper alloy gale, globe and check valves for water
works purposes (fourth revision) (Amendment 2)

Sluice valves for waler works purposes {50 lo 300
mm} size (sixlh revision) (amendment 3)

Specification for first-aid hose-reel [or lire ghling
{lor fixed insiallalions) (Tirst revision) (with
amendment No.1)

Code of practice for installation and maintenance of
induction motors (second revision}

Specification for couplings, double male and double
fermale, inslantaneous pattern for fire fighting ({third
revision)

Suction hose coupling lor fire fighting of purposes
flhird revision)

Specilication of lire hose delivery couplings branch
pipe, nozzles and nozzle spanner {third revision)
(Amendmenl 5}

Froposed Punjab Technical University, Jalandhar (Fhage-1V)
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1S 937-1981

1§ 1520-1 980

1S 1536-1 976"

-

IS 1554-1968 Part

1S 1554-1988 Fart 1

IS 1648-1 861

IS 3624-1 987

|5 4736-1 968

IS 5200-1983

IS 5312- 1684 Pad |

1S 5312- 1966 Part i

IS 7285

1S 2189-1962

IS 2195-1962

15

{2

-1G973

Specification for washers for water fittings for fire
fighting purposes (revised) (with amendment No, 1)

Horizontal centrifugal pumps for clear covd, fresh
water (secand revision)

Horizontally cast iron pressure pipes for waler, gas
& sewage (first revision} (wilh amendments No 1
o 4}

PVC insulated (heavy duty) electric cables (working
yoltage upto and including 1100 volts (third
revision)

PVC insulated (heavy duty) electric cables (working
voltage from 33 KV upto and including 11 KV
{second revision)

Code of 'practlce for fire safety of buildings
(General) Fire fighting equipment and its
maintenance (with amendment No. 1)

Pressure and vacuum gauges (Second revision)

Hotdip zinG coalings  on sleg! tubes (wath
Amendment No.1)

Specilication for landing valves (second reyision)
{with amendments No.B}

Swing check type reflux (non return) valves Part |-
single door pattern {with amendments nos. 1 & 2)

Swing check type reflux (non return) valves Part Il-
Multi doar patiern (with amendments Nos. 1&2)

Seamless cylinders for storage of gas al high
pressure

Code of practice for Aulomalic Fire alarm syslem
Specification for heat sensitive fire deleclors
Code of practice for electrical wirng inslallation

UL 168 Underwmnters | aboralory specificalion for
smoke deleclor.

Propased Punjab Techmeal nversity, Jalandhar [Fhase-Iv)
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1.0 Introduction

1.1 General Project Informalion

Project Tille: Punjab Institute of Technology, PHASE-IV,
Location of the Project: JALANDHAR, PUNJAB.
Descriptlon of the Project:

Type of Bulldings: - RCC framed structure.

The buildings on siie are primarily divided into four type of building
having G+5 to G+8 floors. The descriplion of eoch lype of building
along wilh no. of floor is given below.

5. No. Name of Building No. of floor
! Boys hostel G+8
2 o irls hostel G+8
3 Married students hiostel G+é
4  Auditorfum G+

1.2 Stuctural Design:-
The main considerations followed for the design of structure are:
(a) Sructure safely and slabilily.

(b} To meet the demands of aeslhetics conceived by the
architecl.

(c] Availabiity of material, equipment and expertise.
id}  Conslruclabilily and ease of mainienance,

{e) Durabilify.

Punjab Technical Universily DESIGN BASLS REPORT




NNC

{F) " kconomy.
20 Structural System:

All Ine Buildings have been designed os RCC framed struciure with RCC slab,
beams and columns. The buildings has been designed as slab beam
arrangemen! in accordance wilh he ralevant Indion Code of Praciice for civil
works i.e. 15; 454, 15: 875, 15 1893-2002. IS: 4326-1976 and 15 -13920-1993.

2.1 Design Approach:

swuctural Modeling: Three dimensional model of building will be generaled
using STAAD- Pro soffware. All 1he beams and columns have been idealizad s
heam elements, The siruciure is analyzed and designed for all possible
combinations of gravily loads {deu?ﬂ & live loads), and lateral loads {earthguake
laads). Faligue effects of persislenl cyclc londs are nol anticipaled therefore

ignored. if any.

2 .2 Foundation System:-

lsolated/combined foolings are proposed for the Phase-Iv. The safe gross
allowable soil bearing capacity for isolared/combined foundafion Size 4.0%4.0m
i« considered 26.34t/sqm al & deplh of 3 m below NGL. The setllement of 50 mm

has been considered in the design ol solaled/combined footings.

3.0 Ccompvter Programs Used:

YN ame Purpose Producer
STAAD Fro Siruciural and Design Analysis BEMTLEY
AUTOCAD Drafling Works Autodesk |

Punjab Technical University ' DESIGN BASLS REPORT
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Material Dead Loads:

All the permanent loads on lhé slructure are applied as dead
load. The dead lead in a building shall comprise of sell weight
of beams, columns, wé:lls, partilions, floors, roofs and also
include Ihe weight of all other permanent conslructions in Ihe
building and shall conform 1o 18: 1911-Schedule ol unit weights
of buidings malerials. Unil weight of various malerials

considered on the structural members is as follows:

S.No. |Item Density
Concrele 12507 m2
1
115mm Brick Work with 0275 Tim2
2 | 25mm Plaster .
230mim Brick Work wilh 0507/ mi
3| 25mm Flasier

Following loads has been considered in structure for analysis:-
Self wt of structhure

Slab Ihickness and floor finish — as per actual

wall loads - as per actual

LIVE LOAD:

Live loads on the enlire floor shall comprise all loads olher than
dead loads, The minimurn live loads on different occupancies

have been considered as per 15: 875 {Parl 2).

Punjab Technical Universily DESIGN BASIS REFORT
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Live load shall be considered in design as per Table 1 of 18: 875

(Part 2)-1987 as follows:

5.1 Hostel building:

la) living rooms & Bed rooms

(b), hiliards room & public lounges

[c] Slore rooms

[d} Toilets and bathrooms

(8] Kilchen, Laundries

[f}  Comdors, passages, stalcases including
Fire escapes, lobbies, balconies

(g} Dining rooms, cafelerias and restaurants

ih)  Qffice rooms

(i}  Room:s for Indoor games

() Railer room & Plant room

(k] Terrace

5 2 Auvditorium Block

6.0 Seismlc Load:

Response specium method was used d

following data:

Punjab Technical University

027/ m?
03T/ m?
0.57 / m?
0.27/m?
031/ m?
0.31 / m?

0.47 / m?
0.257 / m?
031/ m?
03T/ m?

0157/ m?
0.50 T/m? usable
Terrace for services

Q.57 / m?

s code with the
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Design horizontal seismic coefficient {Ah) = Z15Q
2Rg

7one factor Z = 0.24 corresponding 1o zone V.

importance faclor | = 1.5

Response reduction factor R =35

(Sa/g) = Curve given for mediurm Jell

T = Time period = 0.075 (h} 97

f = Heigh! of building from foundation Level

7.0 Malerials

Concrete: -
Concrete mix of M25 conforming with 1S: 456 and CPWD

specifications are yUsed.

Steel Reinforcement: -
Fe 500 Grade [TMT - bars) conforming wilh IS: 1786.

structural steel: -
[Fy 250/ Fy 345)N/mm?

8.0 Design Limit States

The Limit state design method is used for the slruciural design of
concrete member. For design of Ine individua! memitoers loads
are combined in accordance with the loading combinations
specified in IS 875 1o achieve the respective limit siate. These

are listed below:

]

Punjab Technical Universily ' DESIGN BASIS REPORT




NNC
S-No. | Deadload | live Load | Earthquake; |
| ] =l i Wind load _ |
1.5 | 1.5 3 |
3 —_IL— T
[ I __n.s___[______.f'__ﬁ__l
R I, sl e s

________.I__

?.0 LoaD COMBINATIONS:
T 1.5* DL+ LL)

2. 1.57[DL+/-EQX]

2 1.5"(DL+/-EQZ)

4. 0.9°DL+/-1.5EQ i

3. 0.9"DL+/-) . 5EQ)7

6. 1.2*(DL+LL+/-EQX)

7. 1.2"[DL+LL+/-EQ)

For non orthogonal Columns foilowing additional load
combinalion has been used in 1he clesign.
14, 1 .:2[DL+LL+!-EQX+;’-O.SDEQZ}

S +2[DL+LL+}—EQZ+!—D.SOEGK}-

14, 1 -S(DiL+/-EQX+/-0.30EQ7)

1= 1 D(DL+/-EQZ+/-0.30EQX)

18. (0.9DL) +1.5{+/-EQX+/-0.30EQ7)

19 {0.9DL) +1.5{+/-EQZ+/-0.30EQX]

Notations
DL =Dead Load
LL =Live Load

Punjak Techmical University : DESIGN BASIS REPORT
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RLL = Reduced Live Load
EQX = Earihquake Load in X-direction
EQZ = Earthquake Load in Z-direction

- Whereas X & 1 are lwo principal axes.

10.0 Requirements for Durq'biliiy and Fire

Concrete cover requirements is governed by Indian Code. The

valuas in the following lable are appropriate for a fire rating of 2

hours,
‘H - - s - ) - 1 "
- The following classification also’applies in the design of structural
elements.
| ExposGEe - Ciassificalion
Memizers in conlact with 1he grounﬂ Very Severe
" Members in inferior environmenls Mild
mMemibers in above-ground exierior environmenls Moderale
~ In general, adopting the minimum concrete strengths and

reinforcemenl! covers will ensure the durabilily and fire resistance
of concreie elemenils. Values shown on the drawings shall not be

less than the following:

Punjab Technical Universily DESIGN BASIS REPORT
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[ Element/Location T Minimu | Minimum | Minimum
. m | Thickness | Concrete |
| Cover (rmm) | Design |
(mm) | {used in ihe
| cesign) |

Casl In Flace Concrete | - - - -
I Concrete cast against and | 75 i 200 | 25

permanently exposed to earth

g | |
2 Concrele exposed o '
weather and not in contact L |

with ground (moderate) | |

|

|

|

|

| | 1

4 b.) RC walls 25 - | 200 | M25 J
T

_ ['a.) RC slabs S 25 .| 125 ' P25
c.) RC beams an | 230 | M25
Ld':l RC columns AD _} 230 | | M25

Punjab Technical University DESIGN BASIS REPORT
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11.0 Design Codes, standards and Reference
Documents

11.1 Codes, standards and Commenturies

s.No. |CODE ___7 = MME ___________T

19 ‘IB‘?B 2{](32 |Cr dteria for Eortbqumke o resistant dquﬂl of S'rru\,tures |
| puctile dafmnng 3 of Renforced Concrete Siruciures __'|

e

e

e

| is: 13920 | subjected 10 Sewsm'{., forces. B ____I|
|| 3 52 4326 - 1993 | Eﬂgi;gke resistani Design gn and construction of |I
- = - e I |
'|_ | 5. 875 - 1987 Jll Code and “rar,‘nce for Design n Loads [D1her r than |
4 |(partiiofi& | carthauake) for Bulding and structures like Dead: ||
I| J{F‘ar# i S | imposed. wind mnd other Loads _||
'I_— 5 15 456 — 2000 F“lr:,un and Ramforced { Concrete LCode & of proc‘nce] 5
5 b SP- 16 | Design an aids for Re'nforced d concrete ete Structure. |I

S o I e N
1 7 1ak: 34 I chdbook on CDr“"rﬂ’fP Remfort:emeﬂ'r t and De’fr:n'mg _'|
| i5: 3370 Part L | Code Je of practice for Concrete te structures tof he _]|
| 8 part 1l and Par! lI storage of liquids.- |I
l"‘-n'r i | P _,___J
, | Specmcohon for High A Sirength Deformed Steel PArs and |
| ¢ (181786 |
I | wires for concre‘re remforceme ] — 1
El 10 i 1904 | Eodeda?d practice for design and ~d Consfruction of 'I
oundations it in Soils_ |

'__ B S s

|I . \ S 9950 |I Code and practice for Deaugn n and Cons#mc‘non n of Ro'rt
el g e Foundations ___________—'l
|12 qu- 500-1984 TCode of Practice | for genercﬂ [ Construction in Steel. |

—'_'_'_'_'-'_'_'_'_'_._'_
II i3 |'S 134,3_1955 Code of F'ror;hce Tor F’reswessed | Concrete. |

_,_,——'_

e _,_.—-—_,_,—'—_

-

Punjal Techpical University : DESIGN BASIS REPOTT
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12.0 Design References and Hand Books:

S.No. Name of Book _ ~ Author
1 reinlorced Concrete Design w.H.Mosley
Foundation Analysis & Design {4th
2 | Edilion] i Bowles
% Foundation Design and Construction Tomlinson ]
- B warner, Rongan, Hall &
- |4 | Concrele Siruclures 2 | Faulkes [Loengman, 19934
Reinforced Concreie Demgners ' Fourh Edilion, Reynolds &
5 Handbook Steedman i)
Reinforced Concrete Design [Second | § Unnikrishna Pillai, Devaas
b Edition) _ Y Menon
7 Reinforced Concrele $. M. Sinha
3 Reinforced Concrele 0. P. Jain
g Desian of stesl slructure £, Dayaratanam
10 Presiress Concrete Siruciure P. Dayaralanam
11 Handbook of concrete, Engineering | Mark Finlel |
12 | Properties of concrele A Neville
Dynamic of Siructures: Theory and
Application io Earlhgquake
13 | Engineering Anil K. Chopra
Tall building struclures: Analysis cnd
- |14 | design B B.3.5mith & Caull -]
|15 | Sructural Analysis | C.5.Reddy

Punjab Technical Universily DESIGN BASIS REPORT







FPTU KAPURTHALA Addilion/ repair of Boundary wall al
Punjab Technical University, Kapurlhala

Abstracl
Civil Work

Archigroup Archilects [R)
May 2014

ABSTRACT OF ESTIMATED COST (CIVIL WORKS)
AMOUNT (Rs.)
SUBHEAD DESCRIPTION CSR
Sub-Head -No-| Concreta Work Rs 1,32,007 |
I
Sub-Head -No-l| Steel Work Rs 47,37.,038 |
1.
Sub-Head -Ma-lI Plasler Waork Rs 1,932,821 |
|
Sub-Head -No-1V Painting \Waork Rs 7,356,479
Sub-Head -No-\ Dismantling VWork Rs 81,519
|
TOTAL A 58,63,053
ADD PROVISION FOR ESGALATION
& VARIATION @7.5% 2,93,153
TOTALB 61,56,208
Add 1.5% Contigency Charges as per 1
MOU 92,343 |
GRAND TOTAL A 62,48 548 |
SAY 62,48, 549
Rs. Shity two lacs, Forty el

AB-1of 6
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Canstruction of Boundary wal al

Datz:  July, 2014
Punjab Inslilute of Technology, Manza

ABSTRACT OF COST (Civil Works)
Name of Praject :Proposed Construction of Boundary wall at Punjab Institute of
Technology, Mansa, Punjab i
: I -
J— | ]"mom (Rs.) DSR | AMOUNT [R=.}
_EUBHEF«D_J ____ DESCRIPTION L MWDSR
_Sub-Head -No-l | Earth Work = ]_55 254,351 .83 | = -
[ : 5 S R e
‘Sub-Head -No-ll | Concrete Work | Rs -
Sub-Head -No-ill_| Reinforced Concrete Work | Rs ]: 3,584,074.81 = =
b A ——
“Sub-Head -No-IV_| Stone Work Rs | 41821896| =
: |
Sub-Head -Mo-¥ | Stes| Work Rs 1 558.410.95 -
o b~ i il e . - - —
y " Sub-Head -Mo-VIl | Finishing Work Rs- 1,958,737.67 ~18,858,555.52
B | TOTAL T 3350,326.50 | 20.186,236.68
| ; . . ]
[ Add cost index for Jalandhar on | |
i DSR 2007 @ 49% | 4,091,660.03 =3
e TOTAL T 1244198662 | 20,186,236.68
A TOTAL (Updated DSR+NS) , | 32,628,22330 |
B Add 4% WCTon A | 1,305,128.93 | : ]
[ C TOTAL with WCT ( A+B) | ~ 33.933,352.23 |
D | Add Service Tax 10.3% of 33% uf:C |__ 1,153,394.64 ——
@ TOTAL with Service Tax ( C+D) | |  35,086,746.88 |
|E Al . . |
| 1 '
F ' GRAND TOTAL | |  35086,746.88
re—
-
Archingcts: Abstrac of Cosl

Archigroup Architecls (Regd ) 1of1




Conslruciom ol Boundary wall al Date: July, 2074
punjab Instnute of Technaology. Mansa

BILL OF CUANTITIES _]

Name of Project :Proposec ==

sed Construction of Boundary wall st Punjab Instiute of Tecnnoiod) Mans, Punjab__

] | | 1 |
F-1 '| DER ||DEEGHIP‘TlD‘N | UMIT | RATE [ QUANTITY |AMOUNT I:RSEII hMDUNT_l
HO. | HO. | | (RS | DSR LRSI NS

' L ' i | i e e N
T EARHWORK EE T - e
] 26 | Earth work in excavalon Dy machanical = | |
[ [means (Hydraulic excavalor ) manua.'.l ! | | |
| means over areas nchkuding disposal of| | I i

sucavated earth, ead upto 50m and ||ﬁ| | | |

| |upto 1 5m, disposed earih to be levelied | |
[ Ian:l negly dwesssd (Fon area to bel | | |
| ! measured) | | |

i
) [
_|_

o | |
s | — A — R
A Aikindsof sl cim | 0185 | s05200] 21001470 |
|

261 |Al S 85 | AUSEA| S
2 1 225 |Filing _avaliabie wavated earh cum | 4570 92200, 4213540
(exciudirg rock) in renches, plinth, sides|
|of foundations etc layers Rt |
|emaeding 20cm in depth, consalidating |
each deposited layer by ramming ard|
[watering, tead up to 50 m and lift upta) | | (

|1.5 m. . | | |
1 |Camage of materas Ey_mdﬁ_anﬁa” S s caaakn Rm—

|
i’ ==

ranspor including loading, unioading | |
|and stacking for lead of | | |

[
|
SRV R W = s =i M

[

I |
T, + OTICRETE WORKS l I | ] '
1 i 71 |Providing and leyng 1n positon men'li
|mele of speofied grade am:lunm|
Wi ot Of caTTiNg and shumerng - Al
| | work upto plinth level i

11 | 473 1124 (1 cement . 2 coarse sand - al cum | 325745 | 26/ 2040775

|graded stone aggregate 20 mm nominal| |

: [
| _Iilzﬁ]- | | | ik
51478 (148 (1 Cement . 4 coarse sand - ol o | 244800 | 132.52] 44593071 |
| graded stone aggregate 40 mm noeminal | |
|5ize‘,| [ | ]
I I ! -
2 | 45 TRroviding and fodng upto Aoe? fve level| 12 I il [
precast cement concrate siring ar 1asing | [
[ eourses, copings, bed plates, anchor
| |biocks, plain wincow  sills, shswes.| | |
|ouvers, sheps, stalr Cases, elg. ncluding| |
|ncr|5hr'rg and sefing in pesiion wilhl [ |
cement martar 1:3 (1 Cement = 3 Coarse| | [
|s@nd), cost  of required centring,
|5hu‘l't£|1"l|'lg and firnshing smooth -mrm| |
gmen thick cement plastar 1:3 {1 Cement| | [
[ 3 fine sand) on pxposed surfaces
[complele | |

Arginibecls. Bill of Quanthes
prchmroup ArchT=trs {Regd} : 1ofa




Cemstrudtion of Boundary wall at
Puryab Inatinge of Technology, Mansa

Date

ND,

DSH
KO,

|nEscmPnc-N

URIT

RATE | QUANTITY |AMOLNT (RS)

{AS}

LER

AMOUNT
{AS) NG

2.1

LR

124 {T cemenl | Z roares sand 4
praded skone aggregale 20mm rormingl
528

47

racas] ocemert concrele sohd  block
incduding horyuineg and aetmg in position
with camen morar 1.3 {1 amen) - 3
coarse sand), cost of required centing,
shunerng ard Arshang  amooth  with
Emm thick caman] pkagler 1:3 {1 casmanl
: 3 fine sand) on exposed surfaces

| compee I

471

124 (1 camen . 2 coowsm gang 4

graded stone aggregate 20mMm raminal
L.~

Providng and fary uplo Moor fve level|

=Ly

—t

4814 .35

300 0D

10 O

481473 50

25051

1,327 64 116

[ TOTAL OF CONCRETE WORKS

515 931,85

1.77.607.15

REINFORLCED CEMENT CONCRETE|

5.1

Providing and Laying in position specified
e of renfemed CcEMEnl contmle
erciding  tha coal  of  caminng,
ghuadtering, finizhing ar renfsrcament -
Al work Lpwo plenin kel

11

12

113 (1 Conrma
orded shone sggregate 20 nem nomngl
qiz=)

12

511

1% cogrse sand | 3|

8

I,

124 {1 cement . ? coama sangd - 4
preded slone aggregate 20 mem nomanal
s

52

35960 |

284 51|

507 552 00

90 £30 64 |

beams,  columns,  suspended  fioors,
roofs having slope uplo 157 landings,
balcomses, shalves,  chajas.  lintels,
bands, plain window sills. starcases and
sparal star cases upto foor five bevel
excluding the cost of  centring,
shuttering, finishing and reinforcement
with 1:2:4 (1 cement | 2 coarss sand © 4
graded stone aggregate 20 mm nominal
size),

58

Centring  and  shuttering  including
strutting, propping etc. and removal of
farm for .

11

a2 |

651 Foundabons, footings, bases  of sqm

E5.5 |Lirtels, beams, pinth Deams, geders, sgm |

columns, elc. for mass concrate. |

bressumers and carmBwers, |

8548

G785

119,25

18265 |

a9z

307,255 70 |

58,781 42

8 69

30,809.15

Coumns.  Pilars, Pers, Atmants,
Fosm ammd Struts

sqm

13840

1005 &9

146,950 87

Architecis,

Archroup Archilsca (Rend.)

July, 2014

Bifl of Quantities

el s i

2ol4




Construction of Boundary wall at Care  July, 314
Punjab Insiute of Tachnokgy, kanss

5L, | DR |DESCRIPTION [ W RATE | QUAKTITY |AMOLUNT {RS)| AMOUMT
WO. | NO. | | [LE) DSR (RS N5
4 522 |Remnforcement for BC G work inoluding |
strasphaning, curng, bending, placaing in
|pirsition and tarding A Comphete

41 | 5228 |Thermo-Mechanically Treated bars. | kg | 4270 | 3395000 1,445,65500

i TOTAL OF REIMFORCED CEMENT 3,58,074.81
COWNCRETE WORKSE

v STONE WORKS s |
783 | Snone work {machire curl sdges) ke wall
brg e, (vereer work) moluding W
gresne, backing flled with 8 grout of
12mm  thick cemem moar 1,3 [1
pemen| 3 coarms sand)  including
painting in wihite camsnl monar 1:2 (1
whne camenl ;2 stonm dusl) will an _—
| admixture of pagmerd, matching e stone
shade . [

-

14 |7.231 | 30mm thick s | 566.20 49558 479218 26
3

TOTAL OF STONE WORKS | 4792185 -

¥ ATEEL WORK
1 102 [Stucwral stesl work nveted, bolted of: kg 4525 1222.00| 56,BRE05
welded in built up sectons, russes and
framed work, including cutting, hoisting, |
fixiryg in position and applying a priming
lcoat of approved stesl primer  all |
complete:

2 10.25 |Steel work welded in buit up sections|
framed work including cutling, hosting,
fixing in position and applying & paming,
coal of approved stee! primer using
structural steel efc. as required

21 10252 In grakings, frames, guard bar, ladder,| kg | 51.20 BEA7.00] 26261440
- remlirgys, brackets, pgates end =irmelar
works

3 10,26 |[Providng and  fiking hand rail of
approved Gize by wading =k, 1o sieel
lagder railng, TDakomy railng and
slaircazs raling modng apphg B
praming caa of approved shedd primer

31 10261 ]M.5. ube kg 6235 1430000 1.149,110.50

TOTAL OF STEEL WORKA | 1,558,410.05 | -

Arehilects a0 ol Cumnbmes
Archigraup Anchilecs {Regd ) Jofd



Coonatrucon o Banary wiall 2l
Pz st ot Technolegy, Marms=d

Date

July, HOY4

(S|

T DSR ]nEscmPTmN
O,

TuMT | RATE TOUANTITY |AMOUNT (RS)
| OsR

(RS) |

| AMOUNT
| (RS} NS

TFINISHING WORKS '

!
|
ok

1

|
|
=
21
|

i3T5 [v3 [+ cament : 3 fine Pre- T

p?az_ 1 ITwa or more coats on

1345

3 ‘lha 45 1 |New work (Two ar
|
|
|

g walls wih Rustic_textured|

=

- T NS |Providing and

|
| TOTAL OF FINISHING WORKS |

ol
1| 1218 '|E mmmmmmm |

—5 {1362 |Painting with Syninetc enamel pant of

|approvad brand and manutacture of|
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