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Sh. D.L. Sharma, President,
Vardhman Spe. & Gen. Mills Lid,,
{handigarh Road, Ludhiana.

Sh. 5.L. Kaushal,
Chief Architect, Punjab {Retd),
28635, Seclor 42-C, Chandigarh.

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

Sh. A. N. Chowdhry (Special Invitee),
3-B, Jyotl Nagar,

Jalandhar.

Er. Jaswant Singh Pabla (Sp. lnvitee),
{Electrical Expert)

House No. 2631, Seclor-79,

Mohali.

Sh. Inderjit Kumar {Special Invitee),
{PH Experts)

House No. 116, Phase 3B/,

5.A.5. Nagar, Mohali.

Sub : Construction of new campuses of Punjab Technical University — 44" meeting of

Cated _""ﬂ =20

Sh. Amrif Sagar Mitial
CMD, Sonalika Traclors Lid,
Hoshiarpur.

Er. A. K. Prabhakar,
OSD e Vice Chancellor,
Punjab Technical Universily, Jalandhar,

The Director,
Departmenl of Techaical Educalion, Punjab,
Plot No. 1, Sector-36A, Chandigarh.

The Registrar,

Punjab Technical University,

Jalandhar.

Dr. Prabhjol Kaur (Special Invitee),
Ofhciatng Director Mohali Campus,
C102B, Phase-7 Industrial Area, Mohali.

Sh. Rajiv Aggarwal, Architeet
M/s Archigroup Architecis,
A-14, Sector-15,

Noida -201301.

the Standing Building Construction Committee,

Dear SitfMadam,

44" meeling of the Standing Buwilding Construction Commitiee shall be held under the
Chaimanship of Dr. R. 8. Khandpur, Director General, PGSC (Reid) at 1130 hours on
20.10.2014 at PTU’s Mohali campus al C-102/B, Industdal Area, Phase VII, (Sector-119),
Mohali — 160 059 (Punjab). Agenda and Agenda note for the meeling are enclosed.

You are requested Lo make it convenient lo auend the meeting.
Thanking yon

Yours Sincerely,

{H. P Singh)
Execulive Engineer
Copy to: Dr. R. 5. Khandpur, DG, PGSC (Reid), Science House, H. No. 2801, Phasc 7,

-elNDIA 2010 {Sector 61}, Mohali.

I AUARDS

Recagnlsing axcalkence in [CT

Reardloihe ¥aar Punjab Technical Universily Jalandhar

¥apurlhala Campus : Jalandhar-Kapurihala Highway, Kapurlhala- 144601
KMaobile : 947809801 7 www.plu.ac.in  Z-Mail : sen@plu.ac.in

ICT Enabled j:uw- & Digtance Learming

riversily of the Year| | imdalive ol the Year
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Sub : Agenda for the 44" meeting of the Standing Building Construction Commitiee.

Item No. 44.1 : To conlirm the Minutes of 43" meeting of Standing Building
Construction Committee held on 01.08.2014.

Item No. 44.2 : Aclion taken on various items discussed during previcus meeting of
Slanding Building Construction Commiftee,

Itern No. 44.3; To discuss and approve the manufacturers/specilications for acouslic
treatment for propased auditorium at main campus, Kapurthala.

Iiem No. 44.4: To discuss and approve rough cest estimale for proposed audilordum at
main campus, Kapurthala.

Itemn No., 44.5 : To discuss and approve the flooring patterns for circulation area and
VIP Banquel area of suditorium proposed to be constructed at main
campus, Kapurthala

Ilem No. 44.6 : To discuss and approve the revised estimate [or construction of

boundary wall of Punjab Institute of Technology, Mansa.

Item No. 44.7 : To discuss and approve Lhe design basis reports submitted by the
Architect for Structure, Electrical and Public Health works in respect of
Punjab Institute of Technology, Amniwala, Fazilka.

Itlem No. 44.8 : Any other point with the permission of the Chair.

oy,
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Agenda Node [or the 44" meeting of the Standing Building Construction Committee.

Item No. 44.1 : To confirm the Minutes of 43" meeting of Standing Building
Constructlion Committee held on 01.08.2014,

The minutes of 43" meeling of Standing Building Construction Committee held on
01.08.2014 were circulaled on 06.08.2014. The minules circulated are Lo be
confirmed.

Item No. 44.2 : Action faken on various items discussed during previous meefing
of Standiog Building Construction Committee.

Actions laken on various ilems discussed during previous meeling of Standing
Building Construction Commitiee are as under:

» The manufacturers/specificalions for acouslic Irealment for proposed
auditorium al main campus, Kapurthala are to be presenled in the present
meeting for discussions and approval.

» The flooring patterns for circulalion arez and VIP Banquet hall of auditorium
proposed Lo be constructed al main campus, Kapurthala are (o be presented
by the Architect in the present meeling for discussions and approval.

» The comments offered by the committee for Stage lighting system, Sound
reinforcement sysiem and audio videc syslem have been incorporated in the
design/scheme and Lhe detailed estimale is being presented in this meeling.

Ilem No. 44.3: To discuss and approve the manufacturers/specifications for
acoustic treatment for the proposed auditorium at main campus,
Kapurthala.

In 43" meeling of the commitiee, il was decided that all the materials proposed to be
used for acoustic treatmenlt should be preferably manufactured in India. Accordingly,
the Archilect wilt be making the presentation on type of the maierials proposed 1o be
used and their cosl companson,

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

A

T



Item No. 44.4- To discuss and approve rough cosi estimale [or proposed
auditorium al main eampus, Kapurthala.

In 42" meeting of the committee, the rough cost estimate for the proposed auditorium
was discussed under agenda ilem No. 42.3 (copy of the estimate discussed in 42™
meeling is placed al Annexure-A). Afier detailed discussions, the commitice agreed
for the cost except for specialized ilems such as Acoustic treatment, Stage lighling
system, Sound reinforcemenl system and audio video systemn. The Archilect will be
making presentations on detailed estimarte [oc Lhese iiems.

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

Ilem No. 44.5: To discuss and approve the [looring patterns [or circulation area
and VIP Banquet area of audiiorium proposed to be constructed at
main campus, Kapurthala,

In 43" meeling of the commitice, il was decided thal some more flooring patlerns for
circulation area and VIP Banguel area of the proposed auditorivm may be presented
by Archilect so that appropriale decision is taken in this regard. Accordingly, the
Archilect will be presenling some more flooring patiems.

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

Ttem No. 44.6 : To discuss and approve the revised eslimate for construction of
houndary wall of Punjab Institute of Technology, Mansa

In 30" meeting (Agenda ilem No. 30.7) of the Standing Building Construction
Committee, estimate for construction of boundary wall of Punjab Institule of
Technology, Mansa for an amounl of Rs. 300.0 lacs was approved. This eslimale was
based upon a lentative design prepared by the Archilect. Additionally, at the fime of
approval of this estimate, the length of the boundary wall was considered as 4224
metre. However, as per sile conditions, the aciual length of the boundary wall is about
4870 metre. It has been confirmed by the Architect that by mistake length of boundary
wall for one site was not included in the approved estimate. There has been substantial
increase in size of the foundations from that considered at the time of preparation of
original estimate. Moreover, there are some increase in the quanlilies as per site
conditions also. By considering all these factors, the revised eslimated cost for the
boundary wall works oul Lo be Rs, 409.27 lacs i.e. increase in cos! by 30.42%. In
addition Lo this, price escalation as per ¢lause 10cc of CPWI} already approved in
building commitiee and BOG meelings, shall be payable 1o the contractor.

This matier was also discussed in 42™ meeling of the committee and il was decided
thal works upto award value of the works is gol execuled from the conlraclor lo avoid
any litigation with the contracior and contraci is foreclosed by considering the [acts
thal Punjab Cabinet has approved constilution of new technical universily zt Bathinda
and district Mansa wiil fall under the jurisdiction of new university and it was
opinioned by the commitiee Lhal new universily may have differenl requiremenis for

this campus.
%)
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The matter has agan discussed at University level and by considering the facts thar
final decision is slill to be laken by Punjab Govi. on new University and (0 avoid
trespasses, Lheft and misuse/encroachment of the campus area, boundary wall works
are got completed from the existing contractor.

The matter is placed before the Cornmittee for discussions and approval please,
Item No. 44.7 - To discuss and approve the design basis reports snbmitied by the
Architect for Siructure, Electrical! and Public Health works in

respect of Punjab Institnte of Technology, Arniwala, Fazilka.

The Architect has submitted design basis reports of Structure, Electrical and Public
Health works in respect of Punjab Institwie of Technology, Arniwala, Fazilka
(Annexure-B). The same will be presented by the Architecl in the meeting.

The matter is placed before the Commitiee for discussicns and approval of the reports.

Item No. 44.8 : Any olher point with the permission of the Chair.

g
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PREAMBLE TO PRELIMINARY ESTIMATE

1. State: PUNJAB

2. Nama of Work

21, Construction of Punjab Technical Universily, Kapurlhala,

2.2.This preliminary estimate of probable cost of Rs. 217,596,646/- (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,
Rt This estimate is submitted for accord of Administrative approval and expenditure
sanction by the competenl authorily,

4. Deelgn & Scopa:

4.1, The proposed buildings shall be constructed as RCC structure. The present estimate
consists of:

4.1.1. Convenlion cenler: - The block 5 G+1 consfsting of BOD capacily auditorium, 2
green rgems, 1 control room, 1 ne. VIP loungs with kitchen, 1 no. VIP suites,
Studenl's verandah with kitchen, 2 offices, loilels etr.

§. Civil works: Most of lhe items lo be exscuted in these buildings are already included in
the provisions in the PAR — CPWD for year 2012,

6. The sslient [eatures of various provisions are as under:

6.1.Building: - The building shall be of R.C.C. framed slruclure with rafl and combined
— footing,

6.2. Foundation: - As per structural design bassd on soil invesligation,

6.3. Flooring :-
Auditorium ) Carpet
Stage Wooden flooring
VIP lounge, suites, lobby, cornidor | Granite
Staircase Granite
Student’s verandah Kota stone ) ]
Tailels vitrified liles |

6.4. Doors and windows.: -

6.4.1.Door frames shall be of Aluminium with pre-laminated shutter. Doors of audilorium
shall be acqustic doors. Windows shall be of Aluminium sections & shutler as per
archileclural drawings. Struclural glazing has been provided al places in lhe
elevation. Fitling shall by steel or aluminum ag per architecl's reguiremeants.

6.5. Stalrcage Railing: Slainless sleel railing has been provided.

Fraaynbfe lo FE 1 Archigroup Arhdeers (F)
Jumedd 14
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PUNJAB TECHNICAL UNIVERSITY, KAPURTHALA
PRELIMINARY COST ESTIMATE

§.6. Toilets: Floor vitrified liles and dado up lo doar levi! height with glazed ceramic Lifers,
vitreous china WC, washpasin and urinats,

6.7, Roofing; - Terraca shall have brick bet coba treatment and acoustical false ceiling
shall be provided m sudilonum as per architectural drawing & gypsum faise ceiling in
VIP lounge & euites.

6.8.Internal Finishing: cement plaster, oil bound distemper and acrylic emulsion paint
and plastic emulsion with putty, doors shall be enamel/ spirit polish finish. Walls of

auditorium will have acoustic paneling.

6.9, Extarnal Finishing: Weather proof paint, structural glazing, Stone cledding a3 per
architectural drawings.

g.40.Furniture: Chairs of auditorium has been included in this estimate.

Sarvices:

7.1. Foligwing provisions have been mada in Lhis preliminary estimata.

8.

7.1.1. Fire prevention aystem gs/ NBC have been provided. Sprinkiers system has been
considered

7.1.2.Internal Electrical Instaliation, telephone deta, networking, power plugs etc.

7.1.3.Video presentation & sound reinforcament system has been conskdered in this
astimate.

Exclusions:

Mo provisions have been made in the preliminary estimate for interior decorations,
fagade lighting, for external development works like roads, rain water harvesting bulk
services such as tube wells, pumps, extension of lines, HT- substation equipments, LT
distribution system. DG sets, external lighting, |1BMS and CCTV access control system
alc.

Rates

9.1. Rates are based on CPWD PAR of 1.10.2012. For the items nol coverad under PAR

2007, rates have been derived from markel rate analysis, PTU-II, Kaputhala approved
estimates and CSR of Punjab. '

0. TLP 1 No special T&P is required ell ather shall be arranged by ihe coniraclor.
11. Land ; Avgilable.

12. Mathod : By contract after call of tanders.

Pregmive o FE 2 Archigroup Architects (R)
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PUNJAR TECHNICAL UNIVERSITY

COMNVENTION CENTRE, PHASE IV

PRELIMINART ESTIMATE

KAPURTHALA
Audilorium
Type of Bullding - Agaembly Reter Dy Mo, PTU-MPREFARCSDI-01 10 08
Tonal Flinth Area - 379670 wy.m
Flinth aren an grourd Roor 3.170.00 sg.m
Tedal covered area- 3.821.50 =sa.m
Mo, of storeye- Gl
Floor heighl 13,50 m
Sr.Ho. Dascription Unit Gty Hoa Rote Aml Explanation
1 2 = 3 4 5 [ 7 = (4"6°6} 8
[~ 1|R.C.C. FRAMED STRUCTURE
1.1|RCC framed structura uplo 2 aloreys
| 1.1.1|Ficer height 2.35m }
a.|Floors sqm| 274670 1.0 23500.00]  88,047450.00
7.2|Extra for =
1.21|Evary 0.0m additonal height of RAoor
above normal foor height of 3.35m.
a.|Ceiling el 12.5m BqIm 430 69 31.83 2700 1700, 78055
b.|Ceiling at 11.4m ; sqm| 26423268 27000  1914348.35) oo heighl al
¢ |Ceiling al 6.3m =qm| 30079| 282 27000 797 269.95| differcr levels
d.[Celling al Em zqm| 83820 6.63 27000|  1,522,34550 RE‘EI;TdU“'E na.
¢.|Calling at 3.Im sqm| 227.65| 6.50 270.00 575.552.25| [viPRE/ACIT-07
T|Ceiling at 4.2m sqm|  274.53| 243 270.00 21001545 & 08
a.|Ceiling &t dm sqm| 607.38] 2.17 270.00 355,305.60
23|Every 0.3m deeper foundation over sgm| 2.17800) 433 | 270.00 3,716,260.00
nommal deplh of 1.20m {on G.F. arem
onky) : = s ;
1.24|Every 0.2m higher plinth over nommal
pinth height of 0.6 mL fon GF. area
anly) e - A il
a.|Plinth al 3.6m agm| 1.274.00] 1.00 270.00 343.9R0 00
| b|Pinthal LEm eqm| 557.70| 3.00 270,00 510,930.00 ]
| 1.2 5|Resistng Earthquake forcas sqm| 3,7#6.70| 1.00 1,140.00 4.271,238.00
1.2 B|Large modules over 35 3q m zqm| 1,169.60[ 1.00 +,500,00 1,754 400.00| Auditorivm &
: | gk
| 1.2.7|Fire ighting . _ : .
1.2.7.1|wWith wel riser syslom sqm| 374670 504,00 1,673,350.00
1.2.7.2[wnh sprinkler system sqm| 3,176.00 750,00 2.253,500.00
~1.2.8|Fire Alarm
12 B.1|Amamatc Fire alanm system sqm| 374670 500,00 1 871,250.00
Total A (1.1.4a+ 1.2.1)= 1 } i a7,124,065.85
Total B (123t01.28) = 18,720,008.00
2|SERVICES 2 - ;
21| intema!  waler supply &  Eanilary %ofa & 15% 14, 568,608
instaliations
2.2|Exdernal sevvice connections % ol A c i 8% 4,856,203.258
2 3|Intemal Elsctrical Instzllaton 5% of A @ 12.5%|  12,140,508.21
2.4|Extras far _ _
| 2.4.1|Catn retwork conduits % of A B 0.5% 44562023
2 4. 2|Power winng & plugs % of A T & A% 3,804,962 63
"2 4.3|Telephona conduits % ol A 20.5% 435,620.33 S
2.5|Lightning conductors _
2.5.1|Uplo 4 sloreyed building %ol A @0.5% 435,620.22 =
Tow!C(211025.1)= N _36,507,144.95
Brand Total E = A+B+C 150,760, 318.60
Archigmln Amrece (Rt
3 S 2014
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ARCHIGROLUIP ARCHITECTS

Introduction

Punjab Technical Universily is a growth oriented University established by the
Government of Punjab as an affiliating and teaching University lo facilitate and
promofe studies, research and exiension work with a focus on pralessional
educalion in emerging areas of higher educalion in the fields of Engineering,
Technology, Management, Medicine, Pharmacy, Nursing, Educalion and Law etfc. n
a brief span of exislence, lhe University has made a significant progress and has
multiplied its activilies, manifold. in its endeavor to impart education [rom high school
level upto engineering degree level it has been decided to construclt campuses in
different parls of Punjab under PTU. The campuses al Amiwala & Sikhwala are
amang such campuses.

The campus al Arniwala & Sikhwala are lo become cohesive and an integrated uni,
construction of the required infra-siructural facilities like academic functions, students
and staff accommodation, playing fields etc. on plots measuring about 12.27 acres at
Arniwala and 13.3 acres al 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, tlorial, and seminar hall & faculty rooms.

Since the area constructed in current phase is oniy 8% of the tolal F.A.R available,
hence designing of services on modular basis is nol a feasible & viable solution
which is evideni from the reports attached.

Finlshing works: i

The salient features of various provisions are as under:

Flooring:-
Main enlrance Kota stone flooring with marble pattern
Circulation Kota stone =il
Rooms Kota Stone

| Toilets Vitrified Tiles ]
Staircases K.ota stones |

Doors and windows: - Door frames shall be in Pressed Steel sections with flush
door shutters. Windows shall be of Aluminum frames and shutters as per
architeclural drawings. Structural glazing has been provided at places in the
elovation. Fittings shall be of aluminum as per architectural drawings/specilicalions.

Punjab Technical University DESIGN BASLS REPORT June 2014




ARCH|GROUP ARCHITECTS

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

Tollets: Matt finish ceramic tiles dado up to door level height, vitreous china WC,
wash basin and urinals asf requirement.

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

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

internal Finishing: Cement plaster, ail bound distempers, Plastic emulsion and
acrylic emulsion paint with POP, doors shall be ename! painted. Corridors wilt have 4
ft. high ceramic tile cladding.

Extarnal Finlshing:

Arnlwala- Exposed concrete finish in architectural features, VWeather proof paini,
grooves in plaster, Red sandstone ¢ill 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 1he design basis for
Electrical, plumbing, Firefighting & HVAC services In the building.

Punjab Technical Uinlversity DESIGN BASIS REPORT fune 2014
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DESIGN BASIS REPORT FOR STRUCTURE FOR PIT- ARNIWALA

Type of Buildings: - RCC P | s SO i A R P s O 0 L 20 % v O B O .,

m L - L] L] L]

framed structure.
The proposed building is |

e

Ground+1 slorey.

h |

: '|'|'I-"E|I' i

1.0 Structural Design:-

The main considerations -
lollowed for the design of -
structure are:

{a] Structure salety and
stability.

SR GUP SRS VR SRR SR VY & RGU P HUW,. |30 UL, | PO PO P SOy
; L 1

b} To meel Ihe
demands of
aesthetics conceived by the architeclt.

(c) Availabilily of material, equipment and expertise,
(d} Coenstructabilily and ease of maintenance.

(e] Durability.

{fl 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

slab beam arrangement in accordonce with the relevant Indian

Punjab Technical University DHESTGN BASIS REFORT June 2i4




ARCAIGROUP ARCHITECTS CONSULTANT- NNC

Code of Practice for civil works i.e. 13 456, 15, 875, ISt 1893-2002, 15
4326-1976 and 15 -13920-1993.

2.1 Design Approach:

structural Modeling: Three dimensional model of building will be
generated using STAAD- Pro software. All the beams and columns
have been idedlized as beam elements. The sfruciure is analyzed
and designed for ail possible combinalions of gravity loads (dead &
live loads), and iateral loads [earihguake loqds]. Fatigue effects of

persistent cyclic loads are not anticipated therefore ignored, it any.

2 2 Foundatlon System:-
solated/combined foofings aré proposed for the Phase-1. The
nel soil bearing capacily jor isolated/combined foundation is
considered 150 i/sqm al a depth of 2 M below NGL. The
selflernent of 50 mm has pbeen considered in 1he design of

isolated/combined footings.

3.0 Compuvter Programs Used:

rN ame Purpose Producer
STAAD Pro structural and Design Analysis BENTLEY
AUTOCAD I Dralting Works Autodesk
L

Punjab Techoleal University DESIGN BASIS REPORT June 2014




ARCHIGROUP ARCHITECTS CONSULTANT- NNC

4.0 Material Dead Loads:

All the permcnerﬂ loads on the siruciure are applied as dead
load. The dead load in a building shall comprise of self weighl
of beams, columns, walls, partitions, floors, roofs and also
include the weight of all other permanem constructions in the
building and shall conform to 15 191 1-Schedule of unit weights
of buildings maierials.  Unit weighl  of varous matenals

considered on the struciurcl mernbers is as {ollows:

S.No. |ltem Denslty
B , Concrele 2 50 T/m3 =~
B T15mm Brick Work with 0.275 T/m?
2 | 25mim Plaster
230mm Brick Work with 0.50Tf m2
3 | 25mm Plaster l _J,

Following loads has peen considered in struciure for analysis:-
| Self wiof structure
I Stab thickness and floor finish — as Per aciual
I, Wall loads — as Per actual

5.0 LIVELOAD!

Live loads on ihe entire fioor shall comprise all loads other than
dead loads. The minimum live loads on differeni cocupancies

hove been considered as per IS 875 [Par 2).
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Live load shall be considered in design as per Table 1 of 15: 875
(Part 2)-1287 as follows:

5.1 Edueational Building:

{a] Class rooms & Lecture rooms Q4T /i m:?
(b} Cafeteria 03T/ m?
lc} Office and Staffrooms 0.25T f m=
(d) Teilels and bathrooms 027/ m?2
{e} Kitchen, Laboratories 0.3T/ m2

(f}  Conmidors, passages, staircases including  0.5T / m?

Fire escapes, lobbies, balconies

(g) Libraries
i Reading rooms {wilhout separale 04T f m2
Siorage])
i) Reading rooms (wilth separate 0.3T / m2
Storage)
(@] Temace 0.157/m2

0.50 T/m? usable
Terrace for services

4.0 Seismic Load:

Response spectrum method was used as code wilh the

following data:

Pun)ab Technical University DESIGN BASIS REPORT June 2014




ARCHIGROUP ARCHITECTS CONSULTANT- NNC

Design horizontal seismic coefficient (Ah) = ZlSa
2Rg

7one factor 7 = 0.24 comesponding fo zone V.

Importance factorl=1.5

Response reduction factor R =5

{Sa/g) = Curve given for medium soil

T = Time period = 0.075 {h) 75

h = Height of building from foundalion Level

7.0 Materials

Concrefe: -
Concrete mix of M25 conforming with 13 456 and CPWD

specifications are used.

steel Reinforcement: -
Fe 500 Grade [TMT - bars) conforming with 18: 1786.

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

8.0 Design Limit Stales

The Limit state design'method is used for the siructural design of
concrete member. For design of the individual members loads
are combined in accordance with the loading cormbinations
specified in IS 875 to achieve the respective limit slate. These

are listed below:

\ S. No. ‘ Dead Load live Load ‘ Earthquake/ |
wind load
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= 1 1.5 1.5 | __ _j
2 12 1.2 1.2
3 1.5 | _ 1.5 |
4 J 0.9 1.5 IJ

90 LOAD COMBINATIONS:
). 1.5* DL+ W)

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*{DLHLL+/-EQX]

7. 1.24{DLHLL+/-EQI)

for non orthogonal Columns following additional load
combinalion has been used in the design.
14. 1.2{DL+LL+/-EQX+/-0.30EQZ)

15. 1 .2{DL+LL+;—EQZ+!—O.30EQX}

16. 1 .5[DL+I—EQ}(+!—D.3{)EQZ]

17. 1.5[DL+1—EQZ+I-U.:30EQX]

18. {0.2DL) +1 5{+/-EQX+/-0.30EQT}

19. {0.9D1) +1 S5{+/-EQT+/-0.30EQX}
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Nofations
DL =Dead Load
LL =Live Load
RLL = Reduced Live Load
EQX = Earthguake Load in X-direclion
EQZ = Earthquake Load in Z-direction

Whereas X & I are two principal axes.

10.0 Requirements for Durability and Fire

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

The following classification also applies in the design of siructural

elemenis:
Exposure Classification
Members in conlaci wilh 1he ground Very Severe
Members in intencr environments Mild
Members in above-ground exlerior environmenls Moderale

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

less than e following:
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Element/Location Minimu Minimum Minimum
m Thickness Concrefe
Cover (mm)}) Design
{mm) (used In the
design)
Cast In Place Concrefe
1. Concrele casl agalnst and 75 200 M25
permanently exposed fo earth
1
2. Concrete exposed tio o
weather and nol in contacl
with ground (moderate)
o.) RC slabs 25 125 M25
b.} RC walls 25 200 M25
c.) RC beams 30 230 MZ25
d.} RC columns 40 230 ; MZ25
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11.0 Design Codes, Standards and Reference

Documents

11.1 Codes, Standards and Commeniaries

CODE NAME
] IS: 1893 — 2002 | Criteria for Earthquake resisian] deign of Siructures
5 S 13920 Ductile delailing of Reinforced Concrete Struclures
' subjecied to Seismic forces.
3 IS: 4306 — 1993 Ea_rthucke resistanl Design and construclion of
Buildings
S 875— 1987 | Code and Practice for Design Loads {Clher than
q {Part | to Il & earthquake) for Building and Structures like Dead,
Part V) Imposed, Wind and other Loads
5 S 456 —2000 | Plain and Reinlorced Concrele (Code of praclice)
I SP 14 Design aids for Reinforced concrele Slructure,
SP; 34 Handbook on Concrete Reinforcement and Detailing
I5- 3370 Porl I, | Code of practice for Concrete siructures tor the
8 Part Il and Part | storage of liquids.
IV
¢ 5 1786 Specificalion for High Strenglh Deformed Sieel bors and
' wires tor concrete reinforcement
) Code and Praciice for design and Consiruciion of
10 I5; 1904 e
Foundalions in Soils
. Code and Praclice for Design and Construction of Raft
11 1S: 2950 .
Foundalions
12 | 1s: 800-1984 Code of Practice for general Construclion in Steel.
13 S 1343-1980 | Code of Practice for Preslressed Concrate.
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12.0 Design References and Hand Books:
S.No. Name of Book Author =
1 Reintarced Concrele Design W.H.Mosley
2 Foundation Analysis & Design [41h Bowles
Edition)
3 Foundation Design and Conslruchon Tomlinson
4 Concrete Structures warner, Rangan, Hall &
| Faulkes [Longman, 1998)
5 Reinforced Concrete Designers Fourlh Edition, Reynolds &
Handbook Steedman
6 | Reinforced Concrele Design (Second | S Unnikrishna Pilloi, Devdos
Edition) Menon
7 Reintorced Concrete S. N. Sinha
8 Reinforced Concrete O. P. Jain
9 Design of sleel sfruciure P. Dayaratanam
10 | Prestress Concrete Structure P. Dayaraianam
11 Handbcok of concrete, Engineernng mark Fintel
12 | Properties of concreie A.M . Neville
13 | Dynamic of Structures: Theory ond Anil K. Chopra
Application to Earthquake
Enaineernng
14 | Tall building structures: Analysis and B.5.Smith & Caull
i design
| 15 Structural Analysis : C.5.Reddy
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DESIGN BASIS REPORT FOR PHASE-l ELECTRICAL INSTALLATION
e A A R THASEI ELECTRIGAL INSTALLATION
WORKS FOR PIT, ARNIWALA & SIKHWALA

OBJECTIVES

The objective of this report is to presant the design considerations for various
elements of the electrical systems and low voitage systems like Elecironic Fire
Detection, provisions only far Voice & Data Metworks, Public Address and Electronic
Security syslems. 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 budget
before final preparation of design, tenders and Schedules of Quantities.

The intent will be to provide a robust, reliable and safe slectrical power distribution
system based on principles of ready-to-use energy efficient practices and clean
energy lechnologies wherever feasible, and to ensure an easy-to-maintain, cosi
effective and flexible system in line with the best availtable in local and international
markets.

STANDARDS + CODES

All aspects of design shall confarm 1o relevant portions of the following:

» National Building Code of India 2005
» Energy Conservation Building Ccdé 2007

» Bureau of Indian Standards
» |ntermational Elactro technical Commission

= CPWD General Specificalions for Elecirical Works (Internal) 2005
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The electrical load requirement lor lighting and small power (e.g. computers, servers,
photocopiers, scanners, faxes and other lab eguipment's), HVAC load have bsen
estimated empirically based on the areas proposed and considering the approximate
load for Extermal Lighting & Plumbing for phase-l. The conclusions have been
labulated balow, while the details for individual buildings are listed later.

SUMMARY OF ELECTRICAL LOADS AT PIT ARNIWALA & SIKHWALA

5. Descriplion Connected | Divereity | Maximum | Emergency
HNa. Load (KW} Demand | Load (KW)
Load
{KW)
1 | College building
i | Light load 3476 0.70 24.33 6.61
i | Power load 40.40 0.50 20.20 7.50
2} | Air conditioning
i | Seminar Hall for 28.7 tonns 40.00 0.50 20.00 20.00
ii_| Office area for 15 tonns 25.00 0.70 17.50
External Development including =
el 25.00 0.50 12.50 3143
4 | Sewmrage Treatmamnt Plant 5.00 0.50 2.50
Total - 170.16 _ 97.03 37.24
Transformer Capacily: N
| Adopting over all diversity factor 0.9, Maximum Demand in K.\W B7.33 33.51

| |

As the maximum demand load comes out 1o be less than 100 KW, LT connection of 90 KW will
bs demanded rom the SEBfauthority

DG Set Capacity
Adol:ting over all diversity factor 0.9, Maxirnurn| Demand in = 13 51
:duggt_lgg DG Set loading 0.8 and Power factor 0.8
DG Set Capacity works out lo be = 52.36
Sala!:ﬁm of DG SET for college building | 1x 50 KVA
Punjak Technical University DESIGN BASLS REPORT June 2014




ARCHIGROUP ARCHITECTS V.5 KUKREJA Pyl Lid.

DESIGN CONSIDERATIONS

This is covered under the following subheads:

Subhead A Substation & Power Distribulion Plan.

Subhead B Point Wiring

Subhead C lilumination system

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

Distributicn Plan, Lighting & Fan

SUBHEAD A- Substatlon & Power Distribution Plan

in Phase |, the LT conneclion of 90 KW meter for 0.433kV LT supply will be installed
and commissioned at the entry of the site .LT connection will feed phase-l i e college
buitding-1 & external development for phasa-|

As lhe load increases than 100 KW connection for HT metering will be applied to
PSEB/authority & based on the ipad 11 KV substation will be instalied, keeping in

mind space provisioning for the 11 KV substation has been done with the
consultalion of the architect.

A_l. D.GG Sets and Power Back-up Facilities

It is proposed to back-up power for generators for the following:
= 50% of AC Ioad in Seminar hall load is being considered on generalor back-up
+ Far ather buildings, 25% of lighting, fans and small power is being considered
on genearator back up 1

It is therefore proposed to have a final configuration of 1 no. 50kVA D.G. Set For
Phase — | now we would suggest 1nos SOkVA D.G. Sels be inslalled and lhe
ramaining set will be installed latar as the |oad increases in next phase. The DG set
will be provided with individual AMF panel for automatic starting in case of power
failure. it is not intended to either synchronize the sets or share the loads in future for
smaller DG sets. There will be a manual selection of sets lo run for various load
conditions. The AMF panels will also be supplied with manual override facilities.

It is proposed to locate the set on ground floor level so that servicing, cperation and
maintenance is consolidaled for more efficiency. The sets would be localed 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 to mechanical
damage.

A.). Earthing Systems

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

it s proposed lo provide electrolytic, chemical earthing system. This type of earthing
system has:

« Low electrical resistance to earth

« (Good Comesion resistance

« Ability to camy high cumants repeatedly

» Reliable long life system

« Low Maintenance

Main earth electrode will be suitable 1o achieve a maximum resistance to earth of 1 Ohm.
Proper Grounding will be provided tfor

« Normal AC supply
« Al apparatus and metal pieces
» Each labormatory

Separate systems of earthing shall be provided in the building for.
|

UPS/inverter

Telephone / EPABX

« Servers and computer

AV Systems

SUBHEAD B- Polnt Wiring

Point witing shall be carried out using Fire Resistant {FR) grade PVC insulated wire
with multi-stranded copper conductors camed in Mediumm/heavy duty PVG conduit
Switches proposed to be usad are contemporary madular 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 basement and on places subject o mechanical
damage.

A.). Earthing Systems

Earthing system inciuding earthing stripsicables and earth pits will be provided.

It i3 proposed 10 provide electrolytic, chemical earthing sysiem. This type of earthing
system has.

« Low electrical resistance to earth

. Good Comosicn resistance

« Ability Lo carry high currants repeatadly

« Reliable long life system

s Low Maintenance

Main earth elactrode will be suitable to achieve a maximum resistance {0 earth of 1 Ohm.
Proper Grounding will be provided for

« Normal AC supply
» All apparaius and metal pieces
« Each laboralory

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

« UPSAnverter

. TelephunE.*EFABK
« Servers and computer
» AV Systems

SUBHEAD B- Point Wiring

Point wiring shall be camried out using Fire Resistant (FR) grade PVC insulated wire
with mulfi-stranded copper conductors carried in Medium/heavy duty PVC conduit.
Switches proposed to be used are contemporary modular type switches

Punjub Technlcal Umniversity DESIGN BASIS REPORT June 2014




ARCHIGROUP ARCHITECTS ¥.5 KUKREJA Pv Ld,

There shall be separate DBs for "Normnal® power {which will feed the power outlats and
some lights) and for *Emergency” power {which will leed 25% of fans and lights)

SUBHEAD C- Point Wiring

The provision of luminaries in various areas of the building lo be designed lo achieve the
illumination levels as per relevant slandards and sile requirement, The luminaries will be
selected keeping in mind Aesthetics, iocation requirement, ease of maintenance and
enargy conservalion.

8. No. | Description of Type of Lighting MNuminstion
Space {LUX Level)
i) Corridors and circulation spaces CFL/TS 100-150 |
i) Toileis CFL 100-150
tii) Staircases CFL _ 100-150
| iv) Office Areas Ts _ IN-500
¥l 3ervice Areas T5 Lamps 150-300
vi) Terrace & External Lighting MH/CFL Lamps 20 )

CFL will be the prefermed source of light for raximum lumen/ wall package. Fittngs with
conversion efficiencies of 85% and above are selected for areas requiring 300 lux and
above. Suitable mimor optic louvers have corsidered 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 lhe highest usage areas.

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

C.1. Telephone System, Cable TV and Intemnet Net Woark

Telephone wiring connections are proposed to be provided in the offices labs,seminar
halls. Teiephone, Data/Intemet 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 biocks
in turm shall be connecled to the main tag block Iocated in the LV room. Only conduits for
2 Pairs telephone wires, internet. Provision lor signal boasters 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 maonitor the Main Entries &
Exits of the building. The syslem itself — he cameras, monilors 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 Development

Extarnal lighling wauld be designed for in a manner to ensura the security of peopls
at various hours on all mads, pedestrian paths. In addition lighting for the landscaped
areas would be inlegraled so ihat the luminarigs blend and contribute lo the aesthetic
nature of the landscape design. Particular care would be taken to minimize upward
spill of light to ensure compliance with "Night Sky" criterion.

Lamp scurces with maximum efficiency and high colour rendering index would be
selecied. 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

1.0 INTRODUCTION

1.1 Water supply and wastewater disposal constitute a vary imporlant part of the
services in a building. Maintenance of hygiene and ceanliness are
indispensable to the wellbeing of the occupants as a whole.

1.2 This report intends to highlight the details of the following propased services,
which are to be provided from the point of view of Sanitary Engineering, Fire
Fighting and other allied services,

*  Water Supply Systemn

+  Wastewater Disposal System

+  Sewerage and drainage system including disposal

»  Sewage Treatment Plant and Recycling of Waste Water
»  Rain Water Harvesting

»  Firefighting system

1.3 ltis proposed to design the services, storage capacities and piping network of
the buildings in totality.
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20 WATER SUPPLY SYSTEM

2.1 Total Water Requirement Calculation: The consolidated and distributed

waler requirement as per .S, specificalions and Gowvt. manuals for phase |
shall be as balow:

Punjab Instituts of Technology ,Arniwala & Sikhwala-Calculation for Dally Water
Requlrement
Watar Water
Water Total Water | Requirement
Nc; ;:E;:fg Occupancy | Requirement | Requirament For ';:?::L‘:mrn";
: | LPCD LPD Do i
t ) { } {[“:I;;": {LPD)
: e : . @40% @60%
GCOLLEGE
BUILDING -
1
et 240 45 10,800 4,320 6,480
liggchers 25 a5 1,125 450 675
Technical
Staff 5 45 225 o0 135
Suppoit
Staff 5 45 225 o0 135
IV Class
Staff 5 45 225 a0 135
Laboratory LS
Requirementl ) 4,000 4,000
- w j: : T ..‘1. i ._- iy o ‘i .'.“. - -' % . - - ey ."
hased) | 280 | | 16,600 9040 | 7.560 J

2.2 Sosurce of Water

2.2.1 Since municipal water supply does not exisl in the vicinity of project site it will
ba necessary to develop own infrastructure to fulfill the entire requirement. It is
proposed to meet the total water requirement for the campus by other source /
external supply such as bore wells etc. Two nos. bore wells (1
working+1standby) having a discharge of 18000 Iph for eperating 2-3 hours
operaled manually should be provided to fulfill the requirernent.

2.2.2 However, it is also proposed to design a sewage treatmant plant in such a way
that effluent will be recycled for horticulture purpose only.
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2.3 Storage

Since the water requiremenl is only 17KL, therefore underground tank has not
been considerad for phase | building.

Overhead tank capacity for 1 day storage has been considerad.

2.4 Quality of Water Supply

Since, the water will be required for different purposes i.e. for drinking,
cooking, in laboratories in the toilets elc., 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.

3. MATERIALS FOR WATER SUPPLY

« All the external pipes to be used for water supply shall be Ductile fron (DI) {
Galvanized steel tubes confirming to 1.5.1239 medium class of superior
qualily. Fittings shall be mallaable iron/brass as applicable. Far pipes above
BOmm dia, Ductile Iron pipes will be used.

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

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

4. Soil, Waste, Vent & Raln Water Disposal Pipa System
1

e« The system will be designed based on two pipes (stack) system as
recommended in code of practice for soil and waste pipes above ground {|.S.
5329 - 1964).

+ Minimum diameter of pipes shall be adopled as:

= All main s0il pipas - - 100mm
= Al branch soil pipes - - 100mm
= All main waste pipes - - 100mm
= All branch waste pipes -- 50mm
« All main soil and waste pipes stack - - 150mm
» Wash basin/Sink waste connection lo floor trap - - 32/40/50mm
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« Rain waler pipes --  min 150mm

e All soil, waste, vent & rain water pipes running vertically, shall be axposed
and approachable, in verlical shafis as per architectural design.

« FEach connection from the fxtures shail be provided with access doors for
cleaning {door junctions).

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

{(ay All soil, waste, vent and anti-syphonage pipes and fittings 50mm and
above shall be Ci centrifugally cast.

« No clean out plugs provided as/ Lhe decision of PTU on previous PIT
projects.

5. SEWERAGE SYSTEM

« Soil waste from water closets and urinals efc. will be collected by horizontal
and vertical soil pipes and discharged directly to the manholes. Waste water
from wash basins, sinks, and from other waste fixtures shall be collected
separalely by waste pipes and discharged lhrough gully traps into lhe
manhole of the external sewerage system.

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

Capaclty of S.T.P:
Phase-1 - 15 KLD

5.4 Sewage Traalment Plant

Il is proposed to treat the domestic sewage in a scientific manner through a
properly planned sewage treatment plant. The objective is to stabilize the
decomposable organic matters present in sewage SO as to get an effluent and
sludge having characteristics which are within safe limits, and which can be
recycled and re-utilized for various purposes to help in maintaining the ecology of
nature and save energy resources. The treatment process for sewage/effluent and
the location of the final waste water disposal shall be based on the following
consideralions:
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s  Use of Trealed Sewage.

. Aesthetics of the area and nearby inhabitation.
»  Wind direction

»  Availability of suitahle land.

= [|nitial Cost of the systemn

«  Recurring Cost of the system.

§5.1.1 Salient Features of STP

{A} Characteristics of Influent

« B.0.D (5 days at 20°C) (mg/lit)  -- 250 =300
« Suspended solids {mg/lil) -- 400 -600
« PH -- BS5-BS5

{B) Characteristic of Effluent (afler Ireaiment)

« B.O.D (5 days 20°C) {mg/lit) less than 20mg/lit.
« Suspended solids mg/lit less than 30mag/li

The technology suggested o be used for Sewage treatment will be M5
fabricated FAB type. The equalization tank, treated water tank will be
underground constructed in R.C.C and the other parts of the equipments wall
be fabricated in M.S.

51.2 PROCESS DESCRIPTION: FAB Process

Sewage generated from the building 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 coliection tank. There shall be suilable
arrangement for cleaning and lifling the coarse material from the platform near
the screen chamber.

From equalization tank the sewage shall be lifted through submersible automatic

conlrol pumps into FAB aeration tanks. The equalization {ank shall also have
provision of the aeration system to keep the sewage in the homogeneocus
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 supplied through two posilive

displacements {rools type) air blowers (1 working + 1 slandby) located oulside
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the tank. Submerged air diffusers will provide mixing and oxygen far the needs of
microorganisms. The blowers will be sized to maintain dissclved oxygen level in
the aerafion tank of appruximate‘ly 2 mgfht.

From the FAB aeration tank mixed liquor will flow by gravity into adjoining
Tube/Plate Settler of required capacity. The solids will settle in the tubelplate
settler tank. A sludge return pump will be provided for pumping the settled sludge
from the 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 10 the
aeration tank to keep the plate settler surface clean.

An overflow weir with scum baffle will be provided in plate settler {0 take treaied
wastewater out of the plate/ube setiler.

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 2 submersible pump and passed through a
pressure sand fitter 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 off into
municipal sawer.

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 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
outside transportation

6. DESIGN PARAMETERS

The following parameters shall be considered for design of sewerage gystem.

iy Flow of sewage 0.8 of water Supply)
(i) Peak Flow 3 x average flow
(i) Wn. velocity of flow in pipes flowing 0.75 mfsec

half full
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(iv}y Max velocity of flow 2.0 misec.

vy Min. depth for sewers 0.9m

{vi) Infiliration Factor Add B8.33% of average
discharge

(For surface tun off, subsoil water
conditions elc.)

(viiy Formuia for calculation for design of sewer lines shall be by Manning’s

formula:
{wii'}
1
Ve S Ran
n
where,
v = Velogity in mfsec.
R = Hydraulic radius in m
S = Slope or hydraulic gradient in m/m
n = Manning's co-efficient

(vilij Manning’s co-gfficient n=0.015
6.3 Appurtenances & Materials’ Speclfications
6.3.1 Pipes

(a} S.W.Pipes

For dia 150mm to 250mm Grade ‘A’ as per IS: 651 depending on site
conditions with laying and jointing and bedding as per IS 4127-1983

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

For dia 250mm and above as per 15: 458, for normal slopes and general
site condilions.

(¢} R.C.C.Pipes Class NP3

Eor road crossings, for heavy loading condilions as per 15:458.

All R.C.C. pipes shall be leid as per IS 873 - 1985 and as per “Manual on
Sewerage and Sewage Treaiment” by Minislry of Urban Development, New
Delhi.

(d) C.l Plpes Class LA
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For steep s'opes and exposed pipe as per I5: 1536.
§.3.2 Manholes

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

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

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

(iiy A distance of 30 meires on the main irunk sewsr lines, depending
on dia. of pipe and local conditions.

(d) Manhole Covers

i) Medium/eavy duty for manholes.

i 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
system.

Drainage system shall be designed on the parameters setup by the metrology
department and various statutory codes. Rooftop rainwater is generally clean
doss nol require any pretreatment before gischarging into Rain water
Harvesling wells. Rain water from roof shall lirst be discharged into the
harvesting walls and excess waler from ihe wells shall overflow into the
surface drain.

g.2 Surface Drainage:
Arnlwala
surface drainage consisting of surface drains and underground storm water

disposal pipes will be provided so that there is no accumulation of rain water.
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Before discharging inta rain water harvesting wells bar screens and silt traps
will be incorporated to remove the sill, heavier particles and other
objectionable material which can cause choking of the percolation wall.
Surface rain water separataly colieetad in the external masonry storm water
drains with SFRC Covers or Piping cum manhole storm water drainage
systern and gdischarge into Lhe rain water harvesting chamber.

The final disposal of the rain waler collected fram the overflow of the rain
water harvesting sysiem will be in the proposed retention basin. in case of
over fiooding of storm water in the basin, ene of the following systerms can be
adopted:

1. Bio swale (as elaborated in 8.2.1)
2. Pumping the water lo the reservoir at water works site
3. Pumping the water to the drain along the main road

Slikhwala

Tha level of site is 1.5m down from 3%
the main road level of that area.
Alsp, as per soil test report, sub-soil
water was at a depth of 1.2 m below
natural ground level so rain water
harvesting system cannot be
provided.

8.2.1 Bio swala-

Storm water drainage through Bioswala is proposed.

1
Bioswale are landscape elemenls designed to remove silt & surface runoff
water. They consist of a swaled drainage course with gantly sloped sides and
filled with vegetation.

Bicswales have four functions for storm water management collection,
conveyance, fillration and infiliration. These four fraits reduce and delay peak
run off volumes as well as treat storm waler 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 3cmm/hr.

—
!
| /
i llll.l

.I -
I
Pl ;
| o v ﬂ"ﬁl
i
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i | Drain 3lope towards —>Bioswale (o
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| b from drains
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8.3 Design/T echnical Parameters

8.3 Design/Technical Paramelers

8.3.1 Min. velocity of flow in pipes = 0.6 m/sec or as per siie
Max Velocity of flow = 2.0 m/sec.
Min. Free board
5 FEor drains upto 300 mm widlh = 75mm
b. For drains upto 900 mm width = 150 mm

8.3.2 The run off for designing of drainage = As per Metrological Dala
§.3.2 The design of drains is based on Manning's formula, for flow due 1o gravity
1

V= —— YT S uz
n

Whare V = Velocity in m/sec.
R = Hydraulic mean radius in m

g = Hydraulic gradiant in m/metré n =
Manning's co-efficient

8 3.4 Manning's Co-afficient
{a) For R.C.C. pipes n=0.015

{(b) For brick masonry channel wilh neat coat of cament piaster n = 0.043
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IS 651-1985 Specification for salt Glazed Stoneware pipes and fittings
(First revision).

IS 782-197g Specification for caulking lead,

I8 1172-1971 Code of basic requirements for water SUpply, drainage angd

Sanitation (revised),

IS 1239-1 988 {Part-1) Specifications for mild stea tube, tubylar and other steg|

Pine fittings,

1S 1239-1 ggg (Part1) Specifications for mild steq ube, tubuia; and other stee|
pipe fitlings.

IS 1537-1 975 Spacification for vertically cast iron Préssure pipes for

water, gas ang sewage.

IS 15356-1 978 Specification for centrifugaily Cast (Spun) tron pressure
Pipas for water, gas and Sewage.

15 1538 {Part 1 to 23) Specification for Cast Iron fittings for Pressure pipes for
water, gas angd Sewage.

IS 1626-1960 AC building Pipes, gutters angd fittings (Spigot and socket
type).

IS 1726-1960 Coda for cast iron maphole frame and cover

1S 1729-1979 Specification for Sand cast jron Spigot and Vent:’lating
Pipes, fittings and accessories.

IS 1742-1960 Code of practiee for building drainage

IS 2064-1982 Code of practice for selection, installation ang
maintenance of sanitary appliances.

IS 2065-19863 Code of practice for waler supply to buildings.

IS 3114-1965 Code of practice for laying of C.). Fipas.

1S 3589-1981 Specification for eiectrically weided steel pipes for waler,

gas and sewage
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IS 3989-1970 Centrifugally cast spun iron and socket soil and yentilating
pipe, fittings and accessories.

1S 4111-1867 Code of practice for Ancillary struclure in sewerage
system.

IS 4127-1 967 Cade of Practice [or laying glazed stone ware pipe.

IS 4515 Specification for unplasticised PVC pipe fitiings.

IS 4985-1 981 Specification for unplasticised PVC pipes for portable
waler suppliss.

1S 1703-1 984 Ball Valves

IS 2548-1 870 Toilet Seat Cover

Naticnal building code for water supply, drainage and sanitation Part 1X Plumbing
sarvices saclion 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 1o 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 regulalion shall govern.
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DESIGN BASIS REPORT FOR PHASE-| FIRE FIGHTING SERVICES
FOR PIT, ARNIWALA & SIKHWALA

1.0 INTRODUCTION

Mosl accidental fires have a small, insignilicant beginning, but a terrible
ending. They advance rapidly from the incipien! stage to a devaslaling stage
and soon go out of control. And fire is’ no sojourner and travels rapidly ta
engulf large areas with least delay. The end result is always horrible and
needs no further description,

The present objective is 1o put lorth a Fire Proteclion and Salety Scheme for
the campus in confarmity with exshing standards and praclicas.

2.0 Details of the building

2.1 The fire fighting will be designed as per the recommendations of the Mational
Building Code of India-Part 1V, 2005. The Qccupancy wise classificalion will
be as under

i) Building-Colleges & Workshop
Group-B: Educalional Buildings (Less than 15 m in height, 15 m and
above but not exceeding 30 m in height)

2.2 Considering lhat the purpose of lhe bulldings, as well as the heighl of (he
structure, it will be necessary to provide a proper and adequate fire Nighting
system based on the requiremenls of the National Building Code 2005.

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

Building-College
Group-B: Educational Buildings (Less than 15 m in height)

F’:‘i. No. ~ Description | ‘As Per (NBC)
I. 1 | Fire Extinguisher " Required IPrnvided
2 |Hose Reel Requirad Provided
|7 3 |DryRiser - MequireﬂWl Provided
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4 Wet Riser Not Required  [Not Provided

5 |Down Comer ' Not Required  Provided et ——

6 Yard Hydrant Not Required Not Provided N
7 Automatic Sprinkler System  Not Required  |Not Provided SR

8  |Manually Operated  Electric Not Required  |Not Provided
Fire Alarm System |

9 Aulomatic Delection Alarm |NclRequired Not Provided

System |
10 |Underground  Slalic Water Not Required  Not Provided
Storage Tank
11 [Terrace Tank Required-5 KL [Provided-5KL )
12 | Pump Near UG Tank Nol Required  Nol Provided
" 13 |Pump at Terrace Required-450  |Provided 450 LPM ,
LPM

23  Vertical down comer of 100mm dia M.S. pipes will be taken to provide
pressurized water lo lhe single oullet hydranl landing valve on each loor as per
requirement and then connected commonly to an averhead lank and pump.
Along with down comer syslem, portable fire extinguishers are to be provided al
all accessible positions.

24 Also il has been proposed to provide following portable type fire
extinguishers.

« O lit. Water expelling type.

« 4.5t CO2 Type.

» & kg ABC lype.

» Dry chemical powder type of 10kg/5kg capacity.
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Wy EUKREA M. Lad.

\MPORTANT INDLAN STANDARDS FOR FIRE FIGHTING WORK TITLE

1§ 1239-1 968 (Part-l)

15 1229-1 968 (Parl-ll)

IS 1536-1 976

IS 1538 (Part 110 23)

IS 1726-1360

IS 3588-1951

IS 4736-1986

15 636-1088

IS 604-1990

1S 7758-1984

|5 780-1984

IS B34-1965

1S 900-1992

IS 201-19238

IS 902-1992

IS 803-1804

Punjab Technical Upiversity

Specificalions tor mild stes! lwbe, bular and ather slee!
pipe fitings.

Specifications for mild sleel lube, ubutar and olher sleal
pipe litings.

gpecification for centrifugally Cast {Spun) Iron pressure
pipes with flanges for water, gas and sewage.

Specilicalion for Casl Iron fitlings for pressure pipes lor
waler, gas and sewage.

Code for cast iron manhole frame and Covel.

gpecification for electrically welded steel ppes lor
waler, gas and sewage.

Galvanizing G.!. Pipes

Non percolaling flexible fire fghting delivery hose {ibrird
reyvision)

BVC insulated cables for working voltages uplo and
including 1.100 volts (third revision)

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

Sjuice valves for water works purposes (50 1o 300 mm)
size (sixth revision) (amendment iyl

Specification for first-aid hose-reel for fire fighting (for
fixed installations) (first revision) (with amendment No.1)

Code of practice for installation and mainienance of
induction molors (second revisiaon)

specification for couplings, double male and double
fernale, insiantaneous patlern for (ire fighting {lhird
revision)

Suclion hose coupling jar fire fighting of purposes {ihird
revision)

specification of firé hose delivery couplings branch pipe,
nozzles and nozzle spanner {third revision)
{Amendment 5}
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1S 937-1981 Specification for washers for waler fitings for fire
fighting purposes {revised) (with amendment Ng, 1)

IS 1520-1 880 Horizonlal centrifugal pumps for clear cold, fresh waler
{second revision)

I3 1536-1 976 Horizontally cast iron pressure pipes for water, gas &
sewage (first reyision} (wilh amendmenis No. 110 &)

15 1564-1983 Part | pveC insulated {heavy duty) eleclric cables (working
voliage uplo and including 1100 volls {third revision)

IS 16541968 Parl il PG insulated (heavy duty} electric cables {(working
yoltage from 3.3 Ky uplo and including 11 KV {second
revision)

1S 1648-1 861 Code of practice for fire safety of buildings (General)

Fire fighting equipment and its maintenance {with
amendment No.1)

IS 3624-1 987 Pressure and vacuum gauges {Second revision)

1S 4736-1 968 Hol-dip zinc coalings on steel lubes (with Amendment
No.1)

IS 5200-1983 Specification for 1anding valves {second revision) {wilh
Amendments No.8)

IS 5312- 1984 Part Swing check type refiux (non return) valves Part l-single
door patlern (with amendments nos. 1 & 2

IS 5312- 1886 Parl !l Swing theck 1ype reflux (non return) valves Parl [1-Mulli
door pattern (wilh amendmentls nos. 1 & 2

IS 7285 Seamiess cylinders for storageé of gas al high pressure.

15 21R8-1962 Code of praclice for Autormatic Fire alarm system

15 2195-1962 Specification (or heat sensitive fire defeciorns

18 732-1873 Code of practice for electrical wiring installation

UL 168 Undenwriters Laboratory specification lor
smoke detector.
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Introduction

Punjab Technical University is a growlh oriented University esiablished by the
Govemment of Punjab as an affifaling and teaching Universily to facilitate and
promote sludies, research and extension wark with a focus on professional
educalion in emerging areas of higher educalion in the fields of Engineering,
Technology, Management, Medicine, Pharmacy, Nursing, Educalion and Law elc. In
a brief span of existence, the University has made a significant progress and has
multiplied its aclivities, manilcld. In its endeavor fo imparl educafion from high school
level upto engineering degree level il has been decided to construcl campuses in
different parts of Punjab under PTU. The campuses at Arniwala & Sikhwala are
among such campuses.

The campus al Arniwala & Sikhwala are lo become cohesive and an integraled unit,
construction of the required infra-siructural faciliies like academic functions, sludenfs
and slaff accommodalion, playing lields etc. on plots measuring aboul 12.27 acres al
Arniwala and 13.3 acres at Sikhwala.

Phase | for PIT Arniwala & Sikhwala

Phase | of the project consists of a cellege building of G+1 floors wilh an
approximate area of 3,700 sq. mis.. These proposed college buildings will house
classrooms, labs, lutorial, and seminar hall & facuity rooms.

Since the area conslructed in current phase is only 8% of lhe tolal F.AR available,
hence designing of services on medular basis is not a l[easible & viable solution
which is evident from the reports attached.

Finlshing works:

The salient features ol various provisions are as under:

Flooring:-

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

 Toilets Vilrified Tiles

| Staircases Kota stones

Doors and windows: - Door [rames shall be in Pressed Sleel seclions with Fush
door shutters. Windows shall be of Aluminum frames and shuflers as per
architectural drawings. Slruciural glazing has been provided al places in the
elevalion. Fitlings shall be of aluminum as per architeclural drawings/specilications.
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Staircase Ralling: Mild Steel railing finished with approved synthetic enamel has
been proposed.

Tollets: Matt finish ceramic files dado up to docr level height, vitreous china WC,
wach basin and urinals as/ requirement,

Roofing: - Terrace shall have brick coba lreatment with polyurelthane insulation.

False ceiling: - Prapased in the Seminar Hall and partially in classrooms for
acouslical 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
fl. high ceramic tile cladding.

External Finishing:

Arniwala- Exposed concrete finish in architectural features, Vveather preaf paint,
grooves in plasler. Red sandslone cill in windows.

$ikhwala- Texture paint in architectural features, Weather proof paint, grooves in
ptaster. Red sandstone cill in windows.

This report is submitied 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-| HVAC WORKS FOR
PIT, ARNIWALA & SIKHWALA

GENERAL

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

1. Design Philosophy
The air-conditioning syslem has been designed keeping in view the following:
{0 Conlinuity and reliability.
(ii) Flexibility of operalion.
(i)  Safety of personnel and equipments.
{ivy Ease of maintenance.
2. Applicable Codes and Guldes
(i) National Building Code of India 2005

{i)  Indian Saciety of Healing, Relrigeralion and Air Conditioning Engineers,
Inc. {ISHRAE).

3. DESIGN CRITERIA

3.1 Outside Design Condition

Design oulside air conditions are extracted from the NBC Parl-8 design
weather database for Hissar.

OQutdoor Design Conditions :
Summer

 Dry Bulb Temp. 433deg. C {110degF)
Wet Bulb Temp. 258deg. C(78.4degF )
Monsoon :

" Dry Bulb Temp. 38.9 deg. C {(102deg F)
Wet Bulb Temp. 30.0 deg. C (85 deg F }
Winter

 Dry Bulb Temp. 6.1deg. C ({43.0degF)
Vet Bulb Temp. 52deg. C  (41.4degF)
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—

inside Design Conditions :

summer & Monsoon : ==
Seminar Halt [26+1degC (79 +2degF)

Dry Bulb Temp. ________L_____________ e
| Faculty OFices 24+1deg C (79 +2 deg F)

Seminar Hall
Faculty Offices

55% (Design Value — No

Relative  Humidity
Control)

RH

3.2 Outdoor Air Requirements

Outdoor Alr Requirements As per NBC 2005

Saminar hall
Offices

1.3 Lighting & Equipment

Area Description Lighting |  Eduipment Load

1.0 5.0 (Watt / Sqft)
1.0 (watt { Sqft)

Saminar hall

i4 Factor Considered {Building Envelope)
i) Glass
SHGF = 0.56 & 'U' Value = 1.13 BTU { Hr - SR -°F
iy Walls
+J Vaiue = 0,36 BTU { Hr.-SfL-°F.
iy Walls(Seminar Hall} 1

U Value = 0,21 BTU / Hr.-5ft - °F.

vl Rool {Insulated)
€ Value = 0.12 BTU/ Hr. - 5f-°F.

4, LOAD ESTIMATION

The Air Condilioning joads are as follows:
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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.

« Only specified areas needs to be air condilioned.

Some of the advantages of using Dx spiit system Machinae for this project are:

The Dx split system comes with completely Air-cooted System with two basic
parts- Quidoor & indoor

DX system comes with single point responsibility.
DX system comes with inbuill starter pane) & alse has a less noise level.

No Trained Manpower is required for operalion.

AIR 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 to the nearest drain point & for the
geminar hall the drain shall be combined & will be terminated to the nearest
drain point.

MECHANICAL VENTILATION

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